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THE ACTION OF STEAM IN THE 
CYLINDERS OF LOCOMOTIVES. 
By Frep. J. SLape. 

WE have no intention to describe either in the 
present or the following articles of this series, the 
various mechanical contrivances employed on loco- 
motives for admitting the steam from the boiler to 
the cylinders, and for releasing it again after it has 
done its work in propelling the pistons; but we 
intend to examine the action of the steam in the 
cylinder when thus admitted and released. By ascer- 
taining from geometrical diagrams, or from a model, 
the exact points in the stroke of the piston at which 
the valve opens the port to admit the steam, cuts off 
the supply, uncovers the exhaust port, and closes it 
again, we can form a tolerably correct idea of the 
pressure that is exerted on either side of the piston 
at any part of its stroke. But to arrive at perfectly 
definite and positive knowledge of the action that 
takes place, it is necessary to employ that useful, 
but too little used, instrument the indicator. It is 
usual in indicators for slow-moving engines, that is, 
engines not making more than, say, 60 revolutions per 
minute, to make the piston perhaps one-third of an 
inch in diameter, and the spring above it long and 
sensitive enough to allow, under the pressure to 
which it is to be subjected, a motion of about 2 in. 
or 24in. But for high-speed engines, such as we 
are at present concerned with, this form of the 
instrument, which until within the last few years 
was the only one which had come into general use, 
1s hardly ap} licable, on account of the effect of mo- 
mentum on its action. The sudden admission of 
steam upon the piston at the commencement of the 
stroke, amounting almost to a blow, throws it up 
considerably beyond the height due to the pressure, 
and before the delicate spring can bring it back to 
its proper position, the barrel will have moved over 
a large proportion of its travel, so that the indica- 
tions of the pencil will be false. 

To avoid this defect of the ordinary indicator, 
Sir Daniel Gooch some years ago invented a form 
of the instrument, having a much stiffer spring 
than those of the usual construction, and, in order 
that the diagram might be large enough to render 
its features distinct, the motion of the piston was 
multiplied by attaching it to a light lever near the 
fulcrum, the pencil being fixed to the extremity of 
the lever. As far as steadiness of motion was con- 
cerned, this was a satisfactory instrument, but the 
diagrams were not of a convenient form for exami- 
nation, on account of the motion of the pencil being 
in the are of a circle, instead of a straight line, 
thus necessitating a great deal of labour in reducing 
them to the usual form, and on this account it did 
not come into extensive use. More recently, how- 
ever, Mr. Richards, of Hartford, Conn., U.S., in- 
vented an instrument in which the difficulties aris- 
ing from high speeds have been overcome, and this 
—the now well-known ‘ Richards” indicator—is 
rapidly superseding the old form of instrument, 
even for slow-speed engines. With the Richards in- 
dicator it is possible to obtain intelligible diagrams 
from engines running at a speed of even 300 revolu- 
tions per minute. 

In applying the indicator to an engine, the con- 
nexion should be made at some part of the cylinder, 
where the steam is as quiet as possible, so that the 
pressure in the instrument may be the same as in the 
cylinder, since, from the well-known laws of fluids, 
if the connexion be made at a point where there is a 
strong current of steam, the pressure in the indi- 
cator will be materially affected. The cover of the 
cylinder, therefore, will be the best place to make 





the connexion, the hole being drilled towards the 
side away from the port, and not so low down as to be 
liable to receive water, as the latter makes the action 
of the indicator very irregular. The connecting pipe 
should be as short as possible, and no more elbows 
should be used than are absolutely necessary, so 
that the pressure may not be reduced by the fric- 
tion that these give rise to, and with the same ob- 
ject the pipe should be of good diameter, say, $ in. 
or 2 in. in the clear. A convenient method to ob- 
tain the reduced motion of the pistion for the barrel 
of the instrument is by a lever swinging on a fixed 
centre, and connected at its free end to the cross- 
head. A stud is fixed on this arm at the proper 
distance from the centre to give the required motion. 
This arrangement is easily made, ond is very con- 
venient, since the motion of the pin to which the 
cord is attached is simply a vibrating one, and it 
can generally be so placed as to enable the cord to 
lead directly to the indicator, in a direction, of 
course, at right angles to the mean position of the 
lever. The cord used should be Rooneiiy well 
stretched, or much inconvenience may be the result, 
and convenient means should be provided for attach- 
ing it to, and detaching it from, the short length of 
cord on the indicator barrel. On account of the 
high speeds at which locomotives work, these points 
require much greater attention than need be paid to 
them when taking diagrams from slow speed engines. 
The circumstances under which the diagram was 
taken should be marked upon it at once when it 
is removed from the barrel of the instrument. 

Among the facts in .regard to which these dia- 
grams will testify are : 

1. All the functions of the valve motion, 

2. Accidental circumstances, such as leaks, 
choked passages, defective packing, &c. 

3. The quantity of /ire steam contained in the 
cylinder at any moment, throwing light on the 
amount of condensation that takes place. 

4. The horse power that the engine is developing. 

5. The efficiency of the steam ways for the ad- 
mission or discharge of the steam, including the 
effect of the different sizes and forms of blast pipe. 

As our first example, we will take the diagram 
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represented in Fig. 1, which was taken from an 
American locomotive of the following dimensions : 

Cylinders, 18 in. diameter x 20 in. stroke. 

Steam ports, 154 in. x 1} in. 

Exhaust port, 15} in. x 29 in. 

Blast nozzles, 33 in. (A separate nozzle for each cylinder.) 

Revolutions per minute, 40. 

Boiler pressure per gauge, 108. 

Lead, + in. nearly. 

Point ot cut-off (assumed) 8 in. 

Here, it will be seen, that with the amount of 
lead given the’ steam has attained its full pressure 
at the very commencement of the stroke, viz., 108 Ib., 
being the same as that in the boiler as indicated 
upon the steam gauge, though there probably was 
some difference of pressure which is not shown, 


owing to a slight discrepancy between the steam 
gauge and the indicator. As the piston moves on 
lin its stroke, the pressure is fully maintained upon 
lit until it has reached a point 8in. from the com- 
jmencement, Here the pressure begins to fall, in- 
,dicating the closing of the valve, and from this 
|point to one 17} in. from the beginning the pres- 
sure gradually falls, owing to the expansion of the 
steam till it reaches 501b. At this point the line 
shows a sudden fall, which continues to the end of 
the stroke, and marks the opening of the exhaust 
valve. ‘Though this occurs, as we have seen, when 
ithe piston has yet 23in. to travel before reaching 
|the end of its stroke—a distance which it will re- 
quire one-fourth of the time of one stroke to per- 
form ; yet the diagram shows that there is still | Ib. 
pressure remaining on the piston when the end of the 
stroke is reached. When the piston on its return 
stroke has moved 4in., the pressure against it has 
become reduced to an imperceptible amount above 
that of the atmosphere, and at this it remains during 
the remainder of the exhaust. When the piston has 
gone 141 in. the line of back pressure begins to 
rise, slowly at first, but more rapidly as the piston 
advances. This shows us that the exhaust port is 
now closed, and the piston is compressing before it, 
the steam still remaining in the cylinder, The 
rapidity with which this pressure rises wi!l depend 
upon the clearance in the cylinder; if there were 
none it would rise to a greater amount than that 
in the steam chest, and even force the valve off its 
seat to allow the steam to escape. In the case we 
are considering it reaches a pressure of 481b, Just 
before the piston reaches the end of the stroke the 
line rises directly up to the full pressure, showing 
that the valve has opened the connexion with the 
steam chest preparatory to the next stroke. 

Let us now compare this diagram with another 
taken from the same engine, working at the same 
notch, but at a higher speed, and note what change 
in the phenomena existing in the cylinder will be 
produced by the single circumstance of increased 
speed of piston. Fig. 2 represents such a diagram. 
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At the time this was taken the engine was making 
160 revolutions per minute, with a steam pressure 
indicated upon the gauge of 100 1b. per sqare inch. 
The pressure rises at the commencement of the 
stroke to about 10 Ib. less than that shown by the 
steam gauge, and the indicator shows us that the 
port opening is not sufficient to admit at this speed 
|a quantity of steam sufficient to maintain even that 
|pressure. In common phrase the steam is said to 
Be ‘“‘ wiredrawn.” As the valve approaches its point 
lof closing, and the opening becomes less and less, 
|the pressure falls more rapidly, wegen 4 in the 
diagram a rounded corner instead of the well-defined 

int of cut-off exhibited in the former case; 
and when the valve is fully closed the pressure in 
the cylinder is considerably less than at the slower 
Ispeed, having fallen off nearly 30 lb. during the 
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ment of the stroke without affecting t rest of th 
diagram } } } 
tained with some advantages in ot te anna al 
working of t bearing he work done by the 
steam in any portion of the stroke is measured by 
the pressure on the piston multiplied by the dis 
tance thi the 
the net amount available for traction we must sub- 
tract from this an amount of work due to th 
friction of the 
The latter for any particular engine is de 
solely uy he pressure on the piston 
same for equal angular movement Now. a it 
the commencement of the stroke, the full boile: 
pressure is exerted on the piston, and, through 
the intermediate parts, upon the crank pin an 
main journal, we have for any given amount of 

. ‘ 


ugh whic h 


reciprocrating parts and journals 


motion the maximum of frictional resistance to 


deducted f 


; 


mm the useful work performed by th 


steam. lhe latter being dependent on the lev: re 
with w h the steam acts, or the perpendiculat 


distance of the centre of the crank pin from th: 
centre line of the engine, may be, and, indeed, is at 
first leas than the resisting work of friction, so that 
we should increase the tractive force of the engin 
by reducing the pressure 

tion of the 
should have less tendency to heating the journals 

It is true the inertia of the reciprocating parts in 
bx ing atarte d into motion relieves to some extent 

the pressure on the journals, but this reduction is 
only slight in amount with parts of the usual pro- 

— as will appear from the following calcu- 

ation, 

Suppose an engine with a cylinder 16 in. diameter 
and 2 ft. stroke, and assume that the weight of the 
piston, piston rod, crosshead, and connecting rod 
amounts to 330 lb. At 180 revolutions per minute, 
which is a fair average speed, these parts, during 
the first 30° of angular motion of the crank, would | 
acquire a velocity of 9.4 ft. per second, to impart | 
which would require 455.4 foot-pounds of work, | 
and as this is exerted while the parts move through 
0.15 ft., the average pressure required would be | 


on the piston at this por- 


revolution, while at the same time we 
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I t which, with ordinary working pres- | the effect of the latter must be to produce the con- 
! 1 leay | 100 1b. per square inch, or | densation of an amount of steam whose latent heat 
it tal p o be transmitted to the jour- | shall be sufficient to supply the deficiency. In the 
J ‘ un average leverage of a little | case of steam acting against a piston, the heat being 
r 3 - n 1ount equal to th emi- | permanently converted into work, the portion of 
th haft and of " W and | steam condensed is entirely lost for useful effect. 
h ‘ + measure of t In the other supposed case of steam expanding into 
f have ¢t) he " 1 the |a vessel under a lower pressure, the particles of 
1 in t n, wi when the |this condensed steam suspended in the moving 
ff early 1¢ stroke, the tendency to | volume are re-evaporated, when the heat is returned 
" eating greater at this than at any other | to it on its being brought to rest, provided, of course, 
por of the stroke Of « the nearer tl t be not otherwise absorbed. ‘The effect of this is, 
t f t roke the greater is tl that not only is there no permanent condensation 
| i 1 bears to tl seful | produced, but the stcam on coming to rest may be 
t md by applying the I perheated to an amount equal to the difference of 
r I tot tul ul port ! tal heat in steam of the original and final pres- 
’ " ] fi ; t< ; + af 4 
tect of y t l the eng Now, in the case of wire-drawn steam, we have 
] ! ] a that lead pansion taking place in both the above manners, 
; f pury f : , f und 1 loss arising from it consists in the fact that 
at \ y portion of steam that might have done us¢€ ful 
t ] t y rk in its expansion from the highest pressure is 
y } 1 l with Dut ex xluced into the evlinder nearly in the condition 
| hows th " » keep the steam lin team of a lower pressure, and can therefore do 
to } ‘ e, it nec vt ful work im expanding only through a more 
t ts full « l range of pressuré This involves a loss far 
vd 1 i cally of u nt i vreater than the slighta lvantage of a partial super- 
: han y «lisadvant W may heating, if, indeed, the excess of heat be not ab- 
i ‘ i of un at t ginnin rbhed by friction on the surfaces of the ports to 
I ! 4 I hermoyr i 4 i is i e carned off into the atmosphere by the escaping 
‘ i t ‘ u ve haste! } t of 1 t | steam at the cor ple tion of the stroke. It is well, 
ging link , the j f however, to have the fact that this superheating 
t ring a longer tray f Y theoretically result«from throttling clearly 
l. « jnently 38 wire-drawing tl un nderstood, even though its practical amount and 
It » be nd l se O e may be Insignincant 
| ea of the ex ist port Aside from the econom 188, there is the scarcely 
und a I asion When v 8 serious objection to contracted passages ; that 
4 ; tion t 1 Ww he cylinder pressure is reduced, and therefore 
\ g ‘ f 3 cou power of the engi n the same proportion, a 
| 5 I and in det u yt lea ree engine become onlv equal to one of less 
, ré h i} paid to tl feature as wel yeight and cost, with more liberal steam ways. 
1 t] t f t ‘ e exi t. which Fig. 3 represents a diag n exhibiting consider- 
f < ‘ ls upon t ‘ nore a 
: P ool ¢ \ 
eed my - é — \ “—__ . Fic.3. 
\ f ke at full gear is, however, oft i 
‘ ! ‘ I gal vy train into n D ‘ Gt i: 
lit w 1 a r, theref it the best valv ‘ ~_—— 
one in wi t en t increases i ieiiaithee Sulecithal Cane sam 
ut | uy acl mid-g i ae 
agit. , ; , running *!\ ab wire-drawing, Tl dotted line shows the 
- i . . . . f lead is gre el ressul that might have been obtained with the 
. saws id - . im nt of steam mor¢ rapidly introduced into 
4 ! I “ 5 th r Aut we the evlinder. showing a loss due to this cause of 
. “es 8 eK oF hi 74 per cent, of the whol power of the engine. 
S iy higt Spe a th rf 6 
rates of expansion, is the 1 : lt of expa n Tot wtinued 
part | i | 1 pal lvai tage is i - —- ——= 
ta t lt under in exXpans 1 as ti pl . 2 - 
sure falls in all respects similai \t_ whiel LITERATURE, 
! fter ti cl ng f the valve ind » Tar a 
i] th i ju t ul || The Life of Tsambard Kingdom Brunel, Civil Engineer. 
s sul toa iden increase of vo on J y By isamuanp Brunet, B.U.L., Chancellor of the Diocese 
port, whic h attended with no useful effect « { Ely. London: Longmans, Green, and Co., 1870. 
the p ) and is therefore wasteful since it in- First Noricer. 
volves th sof an amount of work that might | In undertaking such a labour as that of placing 
ha en utilised had the steam reached the cylin- | on record the life of the great Engineer and man of 
ler at its full pi e. The exact theoretical effect | genius, a natural course for his son and biographer 
£ is wirodrawt r its equivalent * thrott have adopted, would have been to tell the whole 
may | nderstood from the following considera- | story in his own language. With materials so rich 


lions; Steam, In ex} 
} 


wnding under any circumstances 
ss of heat corresponding to an 
amount of work, which. in some form or other, is 


whatev r, suifers a 


inevital ly done, the amount | ing at the rate of 
one unit of heat for every 772 foot-pounds of work. 
If the steam is in contact with a piston, and its 
expansion is due to its motion, then the work is 
performed upon that piston, and the heat in con- 
sequence abstracted from the steam may be said 
to be converted into useful work. If the steam 
expands into a vacuum, or into a partially vacuous | 
space, then the work performed is applied to setting | 
its own particles into motion at avery high velocity, 
and though attended primarily exactly as in the | 
last mentioned case, with an absorption of heat | 
from the steam, yet, when the particles are brought | 
to rest by the limits of the space, that heat will re- | 
appear in the steam and in the sides of the contain- 
ing vessel. | 

It is well known that the total heat of steam in- | 
creases with the pressure, so that in reducing its 
pressure we have an excess of heat over what is | 
normal to a stateof saturation. ‘Thisexcess, however, 
is not equal to the amount converted into work in| 





for collation and reference, with every inducement 
that respect and love could offer; to linger over 
and transeribe in polished language the volu- 
of a vastly busy life, are oppor- 
tunities afforded to few ; the temptation so offered, 
we believe, few would resist. ‘The first impression 
conveyed on glancing through this long biography, 
is that all thanks are due to the author for keeping 
in the background as much as possible, and giving 
all prominence to the subject of the memoir; we 
say this in no disparagement of the biographer, for 
he writes well, but the narratives he has ably 
strung together, could not have been improved, and 
would assuredly have been marred had the old 
writings been revised and moditied. 

We have seldom read any book in which the in- 
terest is so sustained from first to last; we have 
never read one in which the man and his works are 
so strikingly portrayed, and that by himself; perhaps 
the reason of this is that he never imagined his 
writings would ever come under the public eye ; 
but they take the reader back to the middle ages of 
engineering, and tell him minutely the story of 
nearly all the most important works that have been 


minous records 


3503 Ib., corresponding to 17.5)b. per square inch | the act of expansion, and it follows, therefore, that | planned during the past half century. 
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Isambard Kingdom Bruyel was not only an en- 


gineer of genius, he possessed untiring energy, un- 


flagging persev rance, indom table courage: above 
all he was original, fertile tn design, inexhaustib) 


in expedient, as successful in s heming and carry- 
ing out works as he was in meeting the difficulties 


most of his works encountered: he was unsparing 


ot himself, and so une ing mM labour that the 
whole period of his career was a continuous story of 
devotion to his pr TeSSiON Add to this that the 


result of his labours we most without exception 


as gigantic commercial failures, as the y were great 
professional triumphs and Brunel's biography is 
briefly summed up. It seemed a fatality with the 
man that his labours should be barren in this sense. 
But they were monumental. His career opened with 


the construction of the ‘Thames Tunnel, projected 
in 1823, struggled with for six years, abandoned 
for seven, finished in eighteen years and twenty-three 
days after its commencement, and commercially a 


ge: so with the 
nd so with the Great 


failure; so with the Clifton Bri 
Great Western Kailw Ly a 


Eastern steamship. But though there appeared a 
fatality in his works, the failures arose from the fact 
that Mr. Brunel was an engineer, not a financier. 
He could conceive and carry out great works, he 







had energy to overcome ¢ acles, and never rested 
until they were conquered ; but money making was 
a consideration that dwindled into utter insignifi- 
cance be ide the snece of the engineer. It cannot 
be denied that this important and constant short- 
coming has greatly detracted from the popular re- 
putation of Brunel, and naturally so, for the public 








suffered, and criticised him accordingly, and only a 
small minority had power to judge the man by his 
works. 

In addition to his inn jualities of real great- 
ness, Brunel had rare advantages, His father, Sir 
Marc Isambard, sailor, engineer, political emigrant 
from Normandy, possess reat talents, only less 
striking than those of hisson. He, too, distinguished 
himself in early life, and « exchanged for th 
active labours his appre ted talents threw upon 
him in America that political energy which lost him 
his country d him his reputation. From 
America to Eng , before he was thirty years of 
age, the elder Brunel brought his abilities, which 
quickly shon it conspicu and to which M1 
Beamish has done full 

It was in England that son, th ubje t of 
the memoir under consideration, was born m 1806 

h by his father and at school, 





Carefully trained, bot 
Isambard 
That was the year when Sir 


life in 1823. 


Isambard had 






begun to la on the ‘Thames ‘Tunnel for the first 
time. But it was not till twelve months after—in 
February, 1824, the day er a paper had been 


read on the subject before the Institution of Civi 
Engineers—that the sel 





et actively on 


foot. and the first money subseribed. We cannot 
attempt here to reproduce t story of this work, 
but it is recorded in t biography, not by the 
author, but by the engin« ind page after page is 
devoted to the diary, now that of the father, now 
that of the son, in which are set down, in the 
minutest detail, the perfection of the plans, the 
progress, the obstacles, the anxieties, the ceaseless 
watchfulness, the incessant care, the failures, th: 
deferred success, the consummation, before the 
elder Bramel died, full of years, and conscious of 
the power his son possess d to make his name still 


more famous. After all, the Thames Tunnel does 
not seem now to us anything but an ordinary work, 
inferior to many recently carried outwith. litt 

trouble in the ordinary course of events, but it must 
not be forgotten that we write of 30 years ago. 
Long before the tunnel was finished, Brunel was 
oceupied with other things. In January, 1828, th 


Thames had broken into the tunnel, drowning 


several of the men at work, Brunel escaping only 
by a miracle, and with so much injury that for 
many months he was unfitted for active work. H« 
went as soon as possible to Plymouth, oceupying 


himself in inspecting the various works going on, 
and examining the site fo 
where his father had long before proposed to build 
one, a work that he himself was to carry out 
eighteen years after. During the whole of this 
and most of the ensuing year, he appears to have 
laboured to qualify himself for his future career. 
It was in the autumn of 1829 that the construction 
of a bridge across the Avon was talked about as : 
serious project. Seventy years before a Bristol 
alderman, with engineering instincts, conceived the 
idea of throwing a stone bridge across the river, 


a bridge at Saitash, | 
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but he felt the time was hardly come for such a 
work, and he left behind a k gacy of 1000/., which 
was to accumulate until it had multiplied tenfold, 
and then be devoted to the purpose. In 1829, when the 
sum had increased to §000/,, the Merchant Venturers 
of Bristol, who held the money in trust, thought 
the time had come , and estimates for a stone bridge 
were prepared, which showed thé coat to be 90,0 i0l.., 
and the project was therefore abandoned. The 
then advertised for ¢ mnpetitive plans, 
and Brunel interested himself in the matter, and 
nt in four alternative designs: in the two latter 
the chains were hung from the rocks, and masonry, 
save for architectural effect, dispensed with ; the 
distance between the point of suspension in one 
ease was 980 ft., that of the other 1160 ft. It must 
be remembered that no bridge of this span had 
the n bee h ever pre ] OR 1, be fore we Can r‘ alise the 
boldness of young Lb 
Altogethe tw nty-two designs were submitted 
for competition, and Mr. Telford was called in by 
the Bristol Committee to advise them Possibly 
elford did not approve of young Brunel's audacity 
in recommending a work that would, if compl ted, | 
have thrown the Menai Suspension Bridge fax into | 
the shade; at all events, he pronounced it pretty, | 
ingenious, and impracticable, and, at the request of | 
the trustees, submitted a design himself. We are} 
| 
i 


committee 


runel’s scheme. 





not told how many cigars Brune! smoked before he 
could philosophise over this his first great disap- 
pointment; probably it required a large number, | 
but as Telford’s design gave no satisfaction, and | 
the piers he proposed threatened to absorb more 
than all the capital available, a second competi- 
tion was proposed, and this time Brunel met Telford 
as an opponent on equal terms, not as a judge. 
This time Brunel's design ranked second. then first, 
thanks to the piers, which still formed a part of 
lelford’s plan. So he gained the prize for which 

had been labouring m March, 1830, and on the 
27th of Angust following the first stone was laid 
by the Marquis of Northampton, President for the 
year of the British Association, then in Session at 
Bristol. We have no space here to describe the 
TODOS. d bri lye : w need only chronicle the close 
Brunel's connexion with it. “In 1843 the} 
raised amounting to 45,000/. 


were exhausted,” and nothing of real value had been 

Brunel's friends, after his death, 

to coinpiete this work, 1 doing which most of the 

material of Hungerford Bridge the great engineer 
ad erected in 1841-45 was employed. 

Of course Mr. Brunel took a prominent positiot 
umongst railway engineers, and equally of course, 
he struck out for himself a new and bolder path 
y one else had dared to venture upon. His 
presence in Bristol, where he was constantly engaged 

pon the Clifton Bridge, as well as upon other 
works in the neighbourhood, gave him every op- 
portunity of advising the promoters of railway com- 
munication between the West of England and the} 
Metropolis, and in 1833 he was appointed engineer 

» the new scheme, the Bills for which were de- 
posited in 1834.. We must pass over almost un- 
noticed the famous history of the gauge con- | 
troversy in which Brunel held his own against all 








mers, a8 well as the description of the works, and 
the progress made in them. Reports, letters, diaries, 
ive all reproduced, skilfully woven together by the 


author, and telling not only the history of the 
gineer, but also the history of railway engineers 
of that epoch. But we must quote one extract from 
Brunel's diary of 1835 ; it is so characteristic, so sug- 
creative, 


en 
I 


53, Parliament-street, Deo, 20. 

What « blank in my journal (the last entry ia dated 
January, 1834), and during the most eventful part of my 
ife, When last 1 wrote in this book I was just emerging 
from obscurity. I had been toiling most unprofitably at 
numerous things, unprofitably at least at the moment. The 
railway was certainly being thought of, but still being un- 
certain. Whatachange! The railway is now im progress. 
1 am the engineer to t finest work in England. A hand- 
some salary, on excellent terms with my directors, and all 
going oothly. B whata fight we have had, ani how 
near defeat, and what.a ruinous defeat it woula have been! 
It is like looking back upon a fearful pass; but we have 
suceeeded. 

And. it is not this alone, but everything I have been en 
gaged ia has been sttevessful. Clifton Bridge, my first child, 
my darling, ia actually going on; recommenced work last 
Monday—giorious!! { Here follows a list of the undertakings 
in which he was then engaged i think this forms a pretty 
list of real sound professional work, unsought for on my 
part, that is given to me fairly by the respective parties—all, | 

lexcept the Wear Docks, resulting from the Clifton Bridge, | 
|whieh I fought hard for, and gaimed only by persevering 
| struggles. . . . And this at the age of twenty-nine. I really 
lam just leaving 








| can hardly believe it when I think of it. 


' 





| water gauge. 


53, Parliament-street, where I may say I have just made my 
fortune, or rather the foundation of it, and | wad taken 18 
Duke-street. 

About the year 1842, Mr. Brunel devoted much 
time to the consideration of the atmospheric system 
for train propulsion, and in 1844 he reeommended 
its adoption on the South Devon Railway, a line 
52 miles long he was then building between Exeter 
and Plymouth. The system had been worked out 
by Messrs. Clegg and Samuda, on the Dalkey line, 
some time before, but the promising results obtained 
by them were not fulfilled on the South Devon 
Railway, and after a year's trial it was abandoned 
in favour of locomotive power. ‘The information 
furnished in the volume under notice is complete ; 
the whole story is told by contemporaneous docu- 
ments reproduced in its pages from beginning to 
end. 





The Colliery Manager's Pocket Book, Almanac, and Diary, 
Sor the year 1871. London: W. M. Hutchings, Bouverie- 
street. 

THis is a handy little volume, got up in pocket- 

book style, and much care appears to have been ex- 

pended in its preparation. ‘The first 144 pages are 
taken up by an almanac, diary, and leaves for notes 
and memoranda, and these are followed by ninety- 
two pages devoted to tables, rules, and data of 
various kinds useful to colliery managers. ‘Thus 
we find notes on ventilation, and the friction of the 
air in mines; tables of the force of air moving at 
different speeds, and of the pressure of air per 
square foot corresponding to various heights of the 
barometer; tables of the pressure and temperature 


of steam, of the comparative values of the different 


thermometric scales, and of the pressures in pounds 
per square foot corresponding to different heights of 
‘Then come some remarks on the 
produce of coal seams, together with a number of 
tables of weights and measures, specific gravities, 
and tables for facilitating the calculation of the 
weights of coal in heaps, and in seams of different 
thicknesses, ‘Tables of the weights of various sub- 
stances per cubic inch and per cubic foot, together 
with others of the weight of cast iron, wrought 
iron, and steel in various forms, are also added. 
Che data we have mentioned are followed by 
some handy notes on labouring forces, tables of 
the quantity of water delivered per stroke by pumps 
of different sizes, a very useful table of incline mea- 
sure, another of the difference between true and 
apparent levels, and another of railway gradienta, 


|giving the inclinations corresponding to different 


amounts of rise in feet per mile, Then come a 
number of rules and tables relating to the strength 
of materials, and a varicty of useful chemical me- 
moranda, these being followed by tables of the 
weights, measures, and coinage of different nations, 
areas and eireumferences of cireles, and decimal 
tables giving the decimal equivalents of fractional 
parts of a pound, hundredweight, foot, and inch. 
Finally, we find notes of the dip and variation of 
the magnetic needle, and some useful notes concern- 
ing postage and similar matters, Altogether, the 


}volume is one which we can thoroughly commend, 


not only to the class for whom it has been pre- 
pared, but to many other engineers also; and we 
hope that it will long continue to make its annual 


appearance 





Toe Royat Atpert Hawt or Axrs arp Screncrs.—We 
have to announce that the Queen has fixed Wednesday, the 
29th of Mareh, as the day on which Her Majesty proposes to 
open the Royal Albert Hall at Kensington. 





Tur Mapras anv Sincapors Tetrenarn.—The British 
Indian Extension Telegraph Company have received intelli- 
gence of the successful laying of their cable between Singa- 
pore and Madras. This completes the line of submarine 
telegraphie communication from England as far as Batavia. 





Pic axp Pepprep Trox.—The exports of pig and puddied 
iron from the United Kingdom have considerably increased 
in the first ten months of last year. Thus they amounted in 
October to 75,371 tons, against 67,088 tons in October, 1869, 
avd 51,736 tons in October, 1868; and in the ten months 
ending October 3ist last year they attained an aggregate of 
741,678 tons, as compared with 606,138 tons ip the corre- 
sponding period of 1869, and 484,169 tons in the correspond- 
ing period of 1868. The exports to the United States de- 
clined to 97,586 tons in 1870, against 118,207 tons in 1869 ; 
but those to Holland increased to 127,538 tons, against 79,189 
tons, The value of the pig and puddled iron exported in 
October was 227,454/. against 193,4962. in October, 1869, and 
147, 0161 in October, 1568; and in the ten atenths ending 
October 5ist last year 1,898,0231., against 1,735,511. in the 
corresponding period of 1869, and 1,458,100}. im the corre- 
sponding period of 1668. The total of 1,898,0231. was made 
up thus: Prussia, 100,098/.; Holland, 414,011/.; France, 
144,7351.; the United States, 07,4941. ; and other countries, 
830,7861. 
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NEW BUILDING FOR THE ACCOMMODATION OF SCIENTIFIC SOCIETIES. 
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POOK’S SEWER VENTILATOR. 

Wr subjoin an illustration of an arrangement of sewer 
ventilator designed and lately patented by Mr. W. R. Pook, 
of 9, Vaughan-parade, Torquay, and which appears to us 
to have several good points well worthy of notice. Oneof 


the main features in the ventilator consists in the means 
provided for collecting and facilitating the carrying off of the 
water, mud, &c,, which are sure to enter the grating, while 
t will also be noticed that the whole is carried by a frame 
which rests upon a footing of brickwork surrounding the 








yper end of the pipe leading from the sewer. This 
of connexion, however, may of course be varied 
to suit different circumstances. Our illustration re- 
presents a vertical section and plan of the ventilator, 
A. being the cast-iron frame; B, the grating having its 
clear themselves of mud, &c.; C, a lip 
cast with the grate and provided to conduct the water, 
mud, &e., into the collecting bucket D; E, the charcoal 
basket; F, a small pipe passing through the centre of the 
charcoal basket, and provided for the purpose of carrying off 
the overflow water from the bucket; G, a balanced valve 
placed at the lower end of the pipe, F, this valve being 
in the pipe but being closed 
at other times so as to prevent the escape through the pipe 
of sewer gases; and H, the brackets and feet by which the 
bucket is supported above the charcoal basket. Thearrows 

followed by the sewer gases. In conclu 
sion, we may mention that the ventilators above described 
manufactured by Mr. T. Kerslake, of the West 
Exeter. 


bars so made as t 


ened by water accumulating 


show the coursé 








1a F< unary, 


Tasmantan Rariways.—The act for empowering the con- 
struction of a3tt. Gin. gauge railway from Hobart Town 
to Launceston, has been passed, and interest at 5 per cent. 
has been guaranteed by the State for a period of 30 years, 
upon a sum of 650,000. The contract for the works has 
been signed by Captain Audley Coote, on behalf of the 
Tasmanian Main Line Railway Company, and the pre- 
liminary staff will proceed without delay for the commence- 
ment of the work. 





Ixsectons v. Pumps.—In an article on this subject which 
appeared in a recent number of the Chicago Railroad 
Gazette, the writer says: “ We do not, at the present time, 
know of any engines | locomotives | running in this country 
with injectors alone.” If the American locomotive superin- 
tendents have not yet tried working these engines with in- 
jectors alone, it is time that they commenced. There are 
fundeede of locometives without feed pumps running in this 
country and on the Continent, and hundreds of them with 
but one injector, and the cases of failure with engines so fitted 
are but exceedingly few, compared with those which take 





place where pumps are used. 
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Wiratn the last few months a movement bas been set on 
foot having for its object the domiciling under one roof | 
of a number of our learned societies, which are at present 
located in various parts of London. The accommodation 
possessed by each of these societies has long since been 
found to be quite inadequate to their requirements, in some 
cases with regard to office room, in all with regard to room 
for lectures and meetings. Some of them have no lecture 
room whatever, but are indebted to other societies for the 
use of their lecture theatres and halls for the required ac- 
commodation for the reading and discussion of their papers, 
others obtaining accommodation at hotels. This condition | 
of matters is certainly very anomalous, and, to say the least, 
quite inconsistent with our much vaunted scientific pro- 
gress. With a view to its amelioration, delegates were’ ap- 
pointed by each of the following societies to confer together, 
and to consider the best course to be pursued under the cir- 
cumstances. The societies in question are: The Society of 
Arts, the Statistical Society, the Royal Colonial Institute, 
the Iron and Steel Institute, the Institute of Actuaries, the | 
Ethnological Society, the Photographic Society, the Social 
Science and Law Amendment Society, the Juridical Society, | 
the Anthropological Society, the Victoria Institute, the | 
Royal Archsxological Society, the Meteorological Society, | 
and the East India Association. A meeting of these dele- | 
gates was held at the rooms of the Statistical Society, on 
the 2nd of November last, and another one the 24th of the | 
same month, when a proposition for solving the difficulty 
was submitted by Captain Bedford Pim, R.N,, and supported 
by Lieut.-Col. Strange, Mr. Henry Blaine, Mr. W. Tayler, 
and other gentlemen. This proposition is embodied in a set 
of plans, which have been prepared by Mr. Ernest W. C. 
F. Schmidt, Associate of the Institute of Architects, the 
scheme being fully illustrated in our present number. From 
these plans it will be seen that the proposed site is No. 4, 
Westminster-chambers, Victoria-street, the whole block | 
being remodelled and specially arranged for the purposes of | 
offices, reading rooms, &c., for fifteen societies, including | 
those we have named. Beyond this—and this is the most 
important feature of all—it is proposed to utilise a tri- 
angular piece of vacant ground now lying waste in the rear 
of the Westminster-chambers, for the purpose of erecting a 
large theatre capable of holding 1200 persons. There will | 
be museums, libraries, and all the proper adjuncts for so | 
many societies which will thus be located under one roof. | 
The site has been judiciously selected, and is most con- | 
veniently situated, being near the Houses of Parliament, 
are easily accessible from all parts of London. The plans | 


| the frontage of the building. 
| present front with ashlar masonry, the windows being en- 
| larged, and three-quarter columns carried up from the 


a ——— 


and he has expressed a very high opinion of Mr. Schmidt's 
designs, as being most appropriate for the purpose. 

Our engravings represent an elevation of the block, No. 
4, Westminster-chambers, as altered to meet the require- 
ments of the proposition, and a longitudinal section from 
front to rear of the building, inclading a section of the 
proposed lecture theatre’ We also show a block plan of the 
ground floor and theatre, and plans of the first and second 
floors. The present level of the corridor flooring will be 
lowered about 5 ft., which will give additional height to 
the rooms on the ground floor, and will bring it nearly to 
the level of the pavement outside. By this means a flight 
of steps will be avoided, and a chance afforded for erecting a 
handsome portico entrance, which will add to the finish of 
It is proposed to face the 


first floor level, and terminating with a cornice at the 
fourth floor. The whole will thus form a pleasing almost 
handsome central facade, harmonising with the remainder of 
the block. The roof will be slightly heightened, and will 
terminate with an ornamental iron cresting. It will be 
pierced on the front with large windows in keeping with the 
rest of the design. 

The buildings have a frontage on Victoria-street of 58 ft. 
8 in., the total area of the site being 17,920 square feet. 
The triangular piece of vacant ground in the rear of the 


| present range of buildings contains about the fifth of an 


acre, and is bounded on one side by the Westminster- 
chambers, and on the two other sides by converging 
streets, The basement affords office room for two societies 
at the front of the builJing. On the right of the corridor 
beyond the main staircase is a large refreshment room; 
whilst on the opposite side are two porters’ rooms. Be- 
yond these, again, are hitchens and offices planned on the 
vacant ground, At this level there is a wide passage or 
roadway about 250 ft. long by 16 ft. wide, extending the 
whole length of the buildings, and having a gateway open- 
ing into Dean-street, which is reached by an ascent of 1 in 
14. This cartage way communicates with the basement 
offices and a lift. On the further side of this cartage way 
is the lecture theatre, which at this level is flanked by 
workshops, laboratory, and various offices. To the right of 
the theatre, and abutting on Orchard-street, is to be a 
museum on another floor, the space beneath which at this 
level is to be excavated and let as a storage wine vaults, 
which will have an entrance from Orchard-street. 
Ascending to the ground floor, which is illustrated in the 


were laid before Mr. Sydney Smirke as consulting architect, | block plans in our engravings, we find a grand end spacious 
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entrance from Victoria-street opening into a corridor 11 ft. | members who have the interests of their societies at heart | and report prepared by Mr. Kimipple, and that they thought 


wide. This corridor has been so designed as to admit of | will do well te keep the question open until this housing of | it desirable to 


groups of armour, statuary, or other suitable objects being 
placed therein. ‘The ceiling is groined, and it is proposed t« 


decorate the panels, pilasters, groining, &c., in the Re- | progressing in the right direction, but it evidently wants 
On the left of the corridor will be four | one of the larger societies to take it in hand vigorously, and 
offices, A, an inquiry office, B, and a gentleman's dressing- | to become the head of so important a movement, in order to 
bring it to a succersfal issue. We offer these suggestions 
ladies’ dressing-room, E, and two reading rooms, F, one of | to the Council of the Society of Arts as being a matter well 
which measures 36 ft. x 21 ft., and the other 35 ft. x 21 ft. | worthy of their consideration and support. 
At the end of these | the only body which, in our opinion, can bring the matter 
rooms and at right angles to the main corridor runs another | to a satisfactory termivation.. They need not hesitate to take 

the lead in the question, for we are sure they will have the 


Haissance style 


room, C. On the opposite side are a hat and cleak-room, D 


The principal staircase is seen at G 


corridor 9 ft. wide paved with encaustic tiles 


Beyond 


ve wet docks 48 soon as possible to the 


r| the learned societies together is settled upon a broad and | Works of the Trust, but that it did not seem expedient to 
»| liberal basis. The whole matter, however, appears to be | Obtain this accommodation by converting the west harbour 


this corridor is the lecture theatre, which is capable of | support of all the smaller societies interested therein. 


seating 1200 persons. On the left of the theatre is 
the lecturers’ room, H, and on the right the museum 
rooms, I; the large museum room measures 63 ft. x 26 ft.. 
the smaller and triangular one having an area of 680 ft 
super t is proposed to extend this triangular room, so 


museum rooms, I, in the corridor, 28 ft. x11 ft. and 25 ft 
11 ft. There is an entrance to the theatre at the further 
angle of the plot of land where Dean-street and Orchard 
street meet. ‘The gallery of the theatre is approached by 
staircases, as shown. 

On the first floor, which we have illustrated in plan, as 
also the second floor, there are four offices, A, and reading 
rooms, B, over similar rooms on the ground floor, and 
having correspondiug dimensions, At the end of the corridor 
is a general meeting room, C, measuring 55 it. x 34 ft., and 
capable of holding 250 persons. Over the large museum room 
is the library, D, 63 ft. x 27 ft., lighted from above, and 
having a gallery reached by stairs placed in the triangular 


room at the end, and which has the same area as the room | 


beneath it. Over the small museum rooms are two offices, 
28 ft. x 11 ft, and 25 ft.x11 ft. Each floor is amply pro 
vided with lavatories, water-closets, and the lighting and 
The arrangement 
of the apartments on the second floor is much the same as 


ventilation have been carefully studied. 


that of the floor immediately beneath it. There are four | 
offices, A, on the left of the corridor, two reading rooma, B 
on the richt, and a general meeting room, C, at the end 
There are various offices in the transverse rridor to the 
rear of the meeting room, and the gallery of the library 
is on a level with this floor. The third floor is similarly 
arranged with offices and reading rooms. The large room 
atthe end of the main corridor is appropriated as a museum 
having an area of 56 ft. x B4 ft. The rooms in the rear 
corridor over the offices on the second floor are also to be 


devoted to museum purposes. On the fourth floor the rooms 


on the left of the corridor are arranged as offices, and on 


the r t as reading rooms The space at the end of the 
orrivior is divided into three rooms, one large and tw 
sina) te ones [he large room is 56 tt. « 18 ft., and the 
two emaller each 23 ft. x 15 ft., with a lobby entrance. At 
this level is the roof of the theatre, which will be lighted 
by a large domed skylight in the daytime and by a sun- | 


burner at aight Un the top floor are eight lee ping apart 
‘ 


ments for the housekeeper and others residing in the estal 


K 
lishinent Seme of these rooms are to be reserved fos 
great en cennected with the societies, and are to be 
fitted ith Lbath-rooms aud every convenience. 1 follow 
iny statement shows at a glance the accommodation fur 
nished by Mr. Schmidt's plan : 

Areas museums... 15,911 sqr ft. 

Available area op oe ess 17,920 ,, 

Area ot waiting rooms pee . $060 

Area of lecture theatre and gallery 5,507 

Height of theatre ... eee ~@ 59 ft 

Area of library : ose eee 2,470 aqr. ft 

Wall «pace u rary a os 7,344 

Number of seats in theatre and 

gallery ... o<é 0 - 1200 


Without entering into minute and unnecessary details, 
we have stated sufficient to show that the plan proposed 
by Mr. Schmict is most complete, and well worthy 
of consideration and support. The estimated cost of 
the purchase of the block of buildings required is 55,0007, 
the building estimate being 50,0001, bringing the total 


up to 106,000 There appears to be no diffi ulty in 
raising the money to carry out this building without | 
having recourse to State aid, as proposed by Dr. Guy. 


This proposition was made in a paper read by that 
gentleman before the Statistical Society on the 15th of last 
November, and in which he strongly advocates applying to 


the Government for the Banquett ng Hall, Whitehall. He | 


proposes to be iid a twin structure to jom the two wings 
and then to invite the United Service Institution to oceupy 


the building ‘p urently to the exclusion of th other 
societies, who, we think, would find a fitting home in Victoria 


street. Another idea of Dr. Guy's is to find a site within 


a radius of balf a mile of Charing-cross, and to erect a| 


building thereon at a cost not to exceed 80,0002., whiel 


would evidently accommodate only a few of the many 





societies requiring accommodation. On the other hand, the 


societies we have named by joining in a scheme like that 
proposed by Mr, Schmidt, could be housed and accom- 
modated with meeting rooma, lecture theatre, libraries, 
museums, &c.. at about the same rentals as they are at 
present pay'ng 

Ve trust that the various societies interested will n« 
allow so importent an object to a into a mere 
liability « mpany as we lerstand is proposed by » 


and which it seems to us can result in failure Thos 





NOTES FROM THE NORTH. 


Grascow, Wednesday. 


Glasgow Pig-Iron Market.— During the last few days the 
as to form a rectangular apartment. There are also two | Glasgow pig-iron trade has been almost at @ standstill, 
lowing to the New Year holidays. At the opening of the 
market yesterday, however, there was a conalivable degree 


| of firmness manifested, and the tone improved very greatly 
| Business was done at 51s. 5d. to 51s. 7d. cash, and bls. 10d. 
amonth. Atthe close 5ls. 7d. cash and 51s. 11d. a month 
were obtainable, with sellers at 51s. 8d. and 52s. respectively. 
| This improved tone was due in great measure to the more 
| favourable prospects of peace on the Continent. To-day's 
| market opened strong, 62s. one month and 51s. 8d. cash ; 
afterwards the tone was flat, and prices receded 2d. per ton. 


| The Malleable Iron Trade.—It is believed that prices are 
| likely to continue without any marked alteration during the 
| first quarter of the present year. Most firms are doubtless 
| open for orders at less than list prices, still there is consider- 
able firmness in the general aspect of affairs. Home require- 
ments remain very good for various classes of iron, and there 
is @ prospect of renewed operations with America and with 
| other countries that are likely to consume a large quantity 

if wrought iron. Messrs. Hannay and Sons, of Blochairn 
| Iron Works, have inauguarated very large and important 
changes in the malleable iron trade, and any little difficulty 
| which they may be experiencing will doubtless be overcome 


in due course. Their gas furnaces for puddling and heating | 
Messrs. M. Corkindale | 


purposes are working very well. 
and Bain will have their new works at Holy town in opera- 
tion early in the present month. It is at their works that 


the largest experiment yet attempted with Gorman’s gas | 
furnaces is being made. At the end of last week the question | 


f wages in the malleable iron trade was again raised by the 
proprietors of a number of the works announcing that a 


reduction would be made on the rate of wages after the lapse | 


f fourteen days. The amount of the reduction was not 
stated, but it is generally supposed that it will be from 5 to 
10 per cent. The late wages dispute may be regarded as 
being finally settled in accordance with the decision of the 
orbiter, Mr. Anderson, M.P., as at a number of the works 
the “back pay” was made over to the men on Saturday 
last. 


Harbour of Glasgow: New Public Timber Wharf.—Pre- 
| paratory to the formation of the Stobcross docks, the Clyde 
Irustees have resolved to remove their extensive timber 
| yard from Stobeross to their recently acquired lands of 
Yorkhill, and to construct a new wharf there, extending 
from Kelvinhaugh to the Pointhouse wharf, for the discharge 
timber laden vessels. lenders having been invited for 
these works, Mr. Hugh Kennedy, Partick, who executed the 
| Elderslie and Bridge-of-Weir contract of the Greenock and 
| Ayrshire Railway, and has just completed the harbour ex- 
tension at Campbeltown, is the successful competitor for the 
new timber wharf. The contract is to be executed within a 
period of twelve months. 


| New Quay at Helenshurgh.— Messrs: W. and J. York 


| who are the successful contractors for the addition to the 
| quay, are making preliminary arrangements for commencing 
| A lurge piece of the battery around the flag 
| staff has been enclosed, and there is already a considerable 
quantity of scafflding and other material deposited. The 
| addition is to be 766 ft. in length and 50 ft, wide, with a 
head in the shape of the letter L, 100 {t. in length and 60 ft 
wide. The body of the quay will be of red sandstone, and 
the head of timber, bound together by iron ties. Land- 
ng stairs will be formed in the face of the quay, and a small 
boat stair atthe back. Messrs. Bell and Miller are the engi- 
neers, and the expense of the works will be about 5500/ 
lhe ruinous arm to the east of the quay is to be cleared 
away, and the harbour bottom deepened. 


pe rations. 


' 

Dundee and the Calcutta Jute Trade.—At the meeting of 
| the Dundee Chamber of Commerce last week the decision of 
the Harbour Trustees to finish Victoria Dock, in order to 
afford greater accommodation, was unanimously approved of, 
and gratification was expressed that the Trustees bad come 
to such a resolution. It was stated that within the last two 
or three months upwards of 40 vessels, varying in size from 
L000 to upwards of 2000 tons register, have either sailed or 


are now loading at Calcutta for Dundee. Of these vessels six 
| are steamers, coming vid the Suez Canal. The success of this 
| route, which, after about a year’s operation, seems to continue 

ns available as it was at first, is a very important matter, as 

it practically brings Dundee nearer to the source of supply 
| by two or three months. The jute imported from Calcutta 
ast year was 27,844 tons, while this year the quantity is 
lestimated at 30,537 tons—the du-s arising therefrom to the 
harbour amounting to about 6000/. 





Proposed Wet Dock at Greenock.—Yesterday, at the 
monthly meeting at the Greenock Harbour Trustees, the 
subject of wet dock accommodation was discussed on the con- 


{the minutes of a special committee on the con- 


| ‘hon ft the west har r a wet ‘ The « m- } 


mittee reported that they bad carefully considered a plan 


The Society is 


into a wet dock. In moving approval of the committee's 
report, Provost Morton said, that west harbour was not 
weli adapted for conversion into such a dock as was desired. 
One disadvantage that it had was the fact of its being at the 
furthest possible point from both railway stations, Garvel 
Park was much better situated in every respect, and he 
thought, considering that a wet dock could be constructed 
there with double the accommodation at a cost of 150,000/., 
and that the proposed conversion of the west harbour was to 
cost 80,000/., the public would benefit by letting the matter 
remain in abeyance for some time. This was al! the more 
necessary, a8 in either case the Board would have to apply to 
Parliament for new ing powers. recommenda- 
tion of the committee was agreed to, and it was remitted 
back to them to consider what action should be taken as to 
the repair of the steamboat quay walls, and those of the 
west harbour which were represented to be in @ very dilapi- 
dated condition. 


New Sugar Refineries at Greenock —It is reported that 
ground has been acquired for the erection of a new sugar re- 
finery at Greenock by Mr. James Lang, of Messrs. Lang and 
Aitken, and that Messrs. James Richardson and Co. 
are about to erect new works in Roxburgh-street, opposite 
and in connexion with their present works, and their store at 
the east corner of Captain-street. There are at present four- 
teen refineries at work on the Clyde, two in iaeot, and 
twelve in Greenock ; and in the latter port one house, which 
has for some time been silent, is in course of being re- 
modelled, and will shortly be reopened. While speaking of 
sugar refineries it may not be sack out of place to state that 
the demands for sugar machinery during the past year, for 
all parts of the world, were far in excess of those of previous 
years. 








THE SCOTCH PIG IRON TRADE IN 1870. 
At the enc of the year it is customary to take a retrospect 
of the Scotch YB trade during the preceding twelve- 
| month, and on ‘he present occasion it may not be unadvisable 
to re‘er to a few of the salient points bearing on that subject. 
The annual preauction of pig iron in Scotland was never 
larger than it was last year, when it reached the extraordi- 
| nary total of 1,206,.00 tons—the largest make in any one 
previous year being 1,164,000 tons: that was in 1865. 
I wenty-five years ago,t*e annual make was only 475,000 
tons, and that was befur Cleveland was even dreamt of as 
| an ironmaking distric!. The shipments and home consump- 
| tion during the year amounted to 1,161,000 tons; in the 
| year 1865 these two items amounted to 1,272,000 tons—the 
| total im that year being the greatest on record. Foreign 
| shipments amounted to 388,842 tons, and the shipments coast- 
wise to 230,984 tons. The quantity forwarded by railway 
was 35,174 tons, and in the local foundries the consumption 
was 298,000 tons, while the consumption in the malleable 
| iron works was 208,000 tons. English iron was also con- 
| sumed during the year to the extent of 110,000 tons. The 
| 





local consumption has thus increased very materially—from 
147,000 tons Scotch and 90,000 tons English in 1869, to 
506,000 and 110,000 tons, respectively, in 1870. During the 
year the stocks in public stores and in makers’ hands in- 
creased to 665,000, the amount addud during the year being 
45,000 tons. It is somewhat surprising to see such an ex- 
| traordinary amount of iron locked up as stock, but the 
| quantity was much greater in 1863 and 1864, being at the 
| close of the latter year 760,000 tons, or 95,000 tons greater 
| than at Christmas, 1870. The fact that the stock lying idle 
at Glasgow is so very large—the largest in the kingdom—is 
constantly exerting an influence uponthe market. The aver- 
age price of Scotch pig iron throughout the year was 54s. 4d. 
per ton, against 53s. 3d. in 1869. Previous to the sudden 
declaration of war in July by France against Prussia, the price 
| had advanced to 61s. 6d. per ton, but in consequence of that 
| sad event it tell, at the beginning of August, to 49s. 9d., the 
lowest price touched during the year. The number of 
furnaces existing and nearly ready is 160, against 158 at 
the close of 1869; the average number in blast was 130, and 
the number in blast at the end of 1870 was 128. The 
low prices did not lead to much curtailment in the make, 
partly, perhaps, because the No. 1 quality of several brands 
brings exeeptionally high prices in foreign markets. Im- 








| portant experiments are in progress for the improvement of 


the blast furnace practice in Scotland, with the view of 
lessening the cost of production, and it seems very probable 
that ultimately the experiments will be attended with suc- 
cess, and place the Scotch makers in a better position to 
meet the competition of other districts. Mr. Ferrie’s experi- 
ments at the Monkland Works have excited the most in- 
terest ; but Mr. Ormiston, of the Shotts Iron Works, is also 
experimenting, and it is reported that both at Stotts and at 
Glengarnock he has succeeded in reducing the amount of 
fuel about 9 or 10 ewt. per ton of pig iron made. 


Tue Royat Ae@ricvitrvraL Soctrty.—A few weeks ago 
the above society expressed a wish to hold their annual meet- 
ing in 1872 in some part of South Wales. Consequently a 
special meeting of the Newport (Monmouthshire) Town 
Council was held on Tuesday, to take into consideration a 
proposition to subscribe a sum of money in order to induce 
the committee to fix upon Newport as the place of meeting 
in that year. The Town Council expressed a unanimous 
desire that the society should be afforded every inducement 
and facility to hold their meeting at Newport, and it was 
resolved that a sum of 500/. should be subscribed by the 
corporation towards the holding of the society’s show in the 
town in 1872. It is understood that a local subscription of 





about 20001. will be altogether required, and therefore a 
ng and a meetingof imfluential county gentle- 
make up the remaining 1500/ 





men will be held t 
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ENGINEERING PROGRESS, 1866-70. 
No. I.—Inon Smevtrye, 

Tue history of civilisation is made up of many 
chapters, but few of these chapters appear to the 
general public to possess that prominénee in which 
they actually deserve to stand when the true con- 
nexion of causes and events is justly and clearly 
measured and defined, Few historians have found 
it worthy of their attention to compare the crade 
methods of iron metallurgy in one age with the 
more or less refined and scientific methods of iron 
and steel manufacture existing at a later and more 
modern period, and to trace the obvious connexion 
these important changes in the mode “of 
manufacture, in the price and quality, and in the 
different applications of iron ion steel, must have 
had with many of those events which are ordinarily 
recorded in history. To the members of our pro- 
fession, to all those numerous workers of ironstone 
and coal mines, of blast furnaces, forges, and rolling 
mills, and to those who have to employ the pro- 
ducts of these iron works in their various branches 
of industry, the history of iron metallurgy will 
appear in a more prominent light in proportion to 
its connexion with the progress of civilisation, and 
its influence upon the history of this country and 
of the world at large. 

The faets which have to be recorded in reviewing 
the past progress of iron and steel manufacture, even 
within the comparatively short period of the last five 
years, are numerous and important. The influence 
of scientific research has given a new character to all 
the processes of iron and steel making, which, up 
to a recent date, were conducted exclusively by a 
kind of practieal routine acquired and maintained 
amongst those initiated in the mysteries of ‘‘the 
trade,” and without any reference to natural science 
or precise knowledge of the laws of nature, The 
modern researches regarding the theory of the blast 
furnaces, although not as yet completed, have 
already effected, and are still producing, a great 
and important change in the practice of iron smelt- 
ing and in the construction of blast furnaces. A 
few years ago the experience of iron smelters seemed 
to indicate a tendency to an almost unlimited in- 
rease of sizes of blast furnaces and temperature of 


which 


a 
blast. With a view to ecotiomy of fuel, furnaces 
exceeding 100 ft. in height have been built in the 


Cleveland district, and hot blast stoves have been 
set to work, which are capable of sending a blast of 
1200 degrees and even more into the furnace. ‘The 
theoretical researches of M¥) Tstac Lowthian Bell, 
the results of which were published only two, years 
go, have thrown a new light upon this subject, 
and the blast furnace has in recent times become an 
object of very numerous and closescientificm¥Vestiga- 
tions, which will settle man disputed questions, and 
the result will probably effect a beneficial change 
from routine to scientific management in iron smelt- 
ing works. Mr. Bell has pointed out that there are 

ra- 


certain limits to the sizes of furnaces and 
tures of blast, which, when attained, cannot be ex- 
ceeded with beneficial results as regards €conomy 
of fuel. Mr. Bell's researches are stall in progress, 
and they promise to become the foundation for a 
new and complete theory of the blast ‘furnace, 
hitherto the least unde rstood of all metallurgical 
branches, Another very valuable contribation to 
the future science of iron smelting has been’ fur- 
nished by Mr. C. Schinz in his work on iron 
metallurgy. Researches of this kind never: fail 
to produce their valuable practical resulte/ ‘The 
records of the Patent Office show an entirely new 
train of thought underlying a great numberof re- 
cent specifications referring to metallurgital itivén- 
rhe reductive influente of carbone oxide 
ind other gases which form the internal atmosphere 
f a blast furnace, is applied to the reduction of 
ron ores in many forms and ways hitherto un- 
or at all events unattempted,. Experi- 
nents are being conducted to bring these ideas 
to a practical test and to a successful “result, 
and a new road of progress i8 being vigorously 

as a of the’ new thedries 
recently propounded. What the results will be 





tions 


Known, 


‘ 


followed consequence 


nobody ean predict, but the fact of such a change 
the ideas of metallurgists deserves to bepre- 


corded, 


confined 


The researches above referred te are 
to the question of economy of @anu- 
and, principally economy of fiel An 

jually importamt question in iron smelting is the 
quality of the iro produced. Thegiroblem of re- 
Inoving impurities from the jrém Stands before the 
metallurgical world of the present day in the same 


facture, 
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crude unapproachable form as it existed many years 
ago. The demand for purer iron has been increased 
in recent years by the modern methods of steel 
manufacture, and the attempts at purification in the 
blast furnace have therefore been multiplied in an 
extraordinary manner, but no practical success is 
on record in this direction, although many promis- 
ing schemes have been brought before the public 
at different times. Metallurgists have abandoned 
the iden of removing sulphur and phosphorus in 
the blast furnace as hopeless, and they have turned 
their attention to the calcining kiln, and to the 
other preparatory procetses to which the ore is ex- 
posed, before being charged into the blast furnace. 
This course — very plausible from its analogy 
with the well-known and successful method of 
purifying coal by washing before it is coked. 
Coal washing is a process mueh better understood, 
and more generally applied on the Continent than 
in thiscountry. ‘This is partly due to the superior 
quality of British coal, which does not require so 
much artificial purification, but in a great measure 
it must be ascribed to a certain conservative spirit 
and want of proper foresight on the part of a con- 
siderable number of coal masters in this country. 
There are engineers and makers of coal-washing 
machinery on the Continent who have made this 
branch their speciality, and in which they have 
gained an extensive experience. A great deal could 
and ought to be learnt in this country from these able 
and intelligent pioneers. The purification of iron- 
stone from sulphur and phosphorus has also been 
experimented with on the Continent on an exten- 
sive seale. In Styria and Bohemia, sulphur is being 
removed from the ironstone im actual practice by 
calcination and washing, but this somewhat tedious 
goo is applicable only under peculiar conditions. 
*hosphorus cannot be removed in this manner, and 
a number of patents have been taken out for 
different chemicals or reagents which are expected 
to produce that desired effect. Calcination with 
chlorides, which was patented by Mr. Thomas 
Rowan, of Glasgow, appeared at one time to have 
a fair chance of success, but the @xperiments with 
this age seem to have been discontinued. M. 
Jacoby, the manager of the Kjadno Iron Works in 
Austria has patented a method of dephosphorising 
ironstone in the calcining kiln by blowing heated 
gases of different chemical compositions through 
the kiln. An experiment on a large scale is now 
being carried out at the Kladno Works for giving 
this invention a praetical trial, but the results, if 
obtained, are not» yet publicly known. In this 
direction the history of the recent progress of iron 
metallurgy has nothing to record as yet, save 
trials and failures, negative results of scientific 
interest and merit, but no practical advantages 
or successes, no commercial benefits, no material 
progress. 
With regard to the accessories to the blast furnace 
the greatest improvements are those made in recent 
ears in the construction of hot-blast stoves. The 
iring of heating stoves by the waste gases of 
the furnace is a comparatively old invention, but it 
has been brought to actual perfection only at a very 
recent date by the application of Mr. Siemens’s re- 
getierative stove for the purpose of heating the 
blast. The first designer of regenerative hot-blast 
stoves was Mr. BE, A. Cowper, who has recently 
rfected his designs, and produced a very success- 
ul and efficient stove. Another modification of 
Siemens’s stove is that patented by Mr. Whitwell, 
and which has given very satisfactory results in the 
Cleveland district. The principal advantages of 
the regenerative hot-blast stoves are the absence 
of iron pipes, and the almost unlimited temperature 
| which is attainable by the regenerative principle 
| from the combustion of so poor a fuel as the waste 
gases of a blast furnace. The only difficulty which 
| these hot-blast stoves have to contend with in vee 
| tice is the dust carried along with the gases of the 
| blast furnace, and which settles in the interstices of 
| the firebricks which compose the stove, thereby 
| choking the passages, and requiring frequent atten- 
‘tion and labour for cleaning. The principal aim 
and merit of these modern constructions of hot blast 
stoves is to provide ample facilities for cleaning the 
passages and removing the dust without materially 
disturbing the action of the stove and causing any 
practical inconvenience in the working of the fur- 
The temperature of the blast attainable in 





nace, 


these stoves by contact with the firebrick walls is so 
high that it is not practicable to conduct it in plain 
but 


and ingenious contrivance 


cast-iron pipe s to the tuveres. this has been re- 


medied by a very simple 


| 





The modern hot-blast pipes are lined with firebricks 
in their interiors, instead of being protected from the 
outside, to prevent radiation of heat, The external 
diameter of the hot-blast pipes of modern fur- 
naces is consequently much larger than that of the 
old-fashioned pipes, to afford room for the internal 
brick lining, and give the same clear internal area 
for the passage of the blast. The external cast- 
iron pipe is protected from direct contact with the 
hot blast by the internal lining of firebricks, this 
lining being a sufficiently bad conductor to prevent 
all possibility of overheating the cast-iron pipe, 
and at the same time equally effective for prevent 
ing great loss of heat by external radiation. 

In the construction of blast furnaces, apart from 
the question of sizes and proportions, few changes 
have been introduced during the last five years. 
M. Liirmann, the engineer of the Georgs Marien- 
hutte, near Osnabriick in Germany, has patented a 
new form of closed hearth which has been very 
successfully applied to some blast furnaces on the 
Continent, but few applications of his system have, 
we believe, been made in this country up to the 
present date. In Scotland it appears that the 
colossal waste of fuel for which the Scotch smelting 
works have become notorious throughout the world 
continues without much change or progress. Mr. 
Ferrie, of the Monkland Iron Works, seems to 
have made some successful attempts in utilising 
waste gases, The experiments made a few years 
ago at the Langloan Lron Works with a compound 
tuyere for injecting the waste gases back into the 
furnace along with the blast, and creating a neutral 
or reductive flame in front of the tuyeres have been 
discontinued, and no result seems to have been 
obtained either for or against the idea. Experi- 
ments of this kind require a considerable amount 
of energy, perseverance, and capital, and these 
conditions are not always at the disposal of in- 
ventors. This is one of the main causes of the 
comparative slowness of progress in blast furnace 
practice, and of the conservative spirit of iron 
smelters in general. It explains also to a great ex- 
tent, although it fails to excuse, the barbarism of 
Scotch blast furnace practice at the present day, 
and prevents the history of the progress of iron 
smelting in 1870 from recording one single step in 
advance when comparing the present blast furnace 
practice in Scotland with that of ten years ago. 


THE TOWER SUBWAY. 

Tue Tower Subway does not appear destined, any more 
than its neighbour, the Thames Tunnel, to achieve notoriety 
other than that of a negative character. At the time when 
we described the works connected with this undertaking, 
which was in April last, on the completion of the subway, 
it was about to be opened for passenger traffic, the means of 
conveyance being an omnibus drawn by wire rope. After 
sundry delays and mishaps the arrangements were com- 
pleted, and passengers were raised and lowered at either 
end by hoists, and run to and fro in the car. In a short 
time, however, the subway showed itself to be anything but 
a commercial success, the working expenses being some- 
where about 351. per week, and the receipts rather less 
than 301. per week. It was, therefore, found necessary to 
abandon the mechanical working, and to allow the public 
who wished to make the journey from one side of the river 
to the other to do so on foot on payment of the sum of one 
halfpenny. In order to enable them to do this, the square 
shafts at each end, in which the lifts formerly worked, have 
been made circular by a lining of match boarding, and a 
spiral staircase has been constructed ineach. Under these 
altered conditions the subway was again opened to the 
public on the 24th December last, and the traffic averages 
at present about 1000 persons per day, chiefly the working 
classes, On Boxing Day we are told that 31. 2s. 6d. was 
taken, which means that 1500 passengers used the subway. 
Descending 96 stairs at Tower-hill, the public pass through 
the tunnel, which is both dry and warm, being lighted by 
gas jets placed at intervals of about 40ft. No flooring 
has being laid for the simple reason that the height of the 
tunnel will not admit of it; as it is, there is great incon- 
venience to passengers from opposite ends in passing each 
other on meeting. On reaching the Tooley-street end, the 
exit is made by an ascent of the shaft by means of 94 
number found to be very wearisome by the 
time the top is reached. At present the winding engines 
for the car, and those which worked the hoists, are built 
in — entombed, in fact, and they are to remain so until it is 
seen whether the present plan pays. If it does not, we 
presume the directors mean to try the mechanical method 
again, a8 we were assured, on our recent visit to this long, 
melancholy hole, that the walling in was only temporary. 
If the present method of working succeeds, we presume 
the engines will remain below in perpetuity, for there 
is no way whatever of getting them out except by stripping 
the shafts of the staircase, or sinking other shafts. Per- 
haps the latter plan will be preferred. 
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FOREIGN AND COLONIAL NOTES. 

Quebec and Gosford Wooden Railway.—This recently 
opened line is 254 miles in length. It is now proposed to 
extend it to Lake St. John. The length of the contemplated 
extension is about 120 miles, and the idea is to build and 
open the road in sections of 30 or 40 miles each yearly, the 
work to be begun not later than the spring of 1472 and to be 
finished by the spring of 1876. The total estimated cost of 
the extension is B00 000, and the rolling stock would cost 
another $300,000. The Quebec Government is appealed to 
to take stock to the amount of one-half of the estimated 
cost of the extension. 

Steel Making in Pennsylvania —The capital engaged in 
nine Pennsylvanian steel manufacturing establishments is 
estimated at $4,500,000. The annual production amounts 
to 18,400 tons. 

Indian Railways.—The extension of the Great Indian 
Penineula Railway from Goolburga to Kristna which was 
opened last month forms an addition of 73 miles to the open 
line between Bombay and Madras. One of the Indian 
Princes is stated to be willing to advance a loan of 1,000,000/ 
for the construction of a line to Indore. It is hinted that 
some little delay is likely to arise in connexion with the 
opening of the chord line of the East Indian Railway 


Caughnawaga Canal.—The route of the Caughnawaga 
Canal suggested by the company which is promoting the 
undertaking bas been finally adopted by the Government of 
the province of Ontario (Canada). This decision has been 
arrived at in accordance with a report prepared by Mr 
Page, chief engineer of the Publie Works Department of the 
province. 

Canadian Lumber.— Messrs. Dodge are the most eminent 
lumbering firm on the American continent. Three years 
since they began to “ operate” upon the Magnatewan river 


195 ft. above the level of the water, and in clear weather it 
ean be seen from a distance of 20 miles. It is visible from 
all peints of approach, and was exhibited for the first time 
October 1, 1870. The illuminating ig ogee is catoptric, 
and consists of five powerful lamps iuavoperededieags 
building is a square tower surmounting 8 
it is all built of wood and is painted white; its beight from 
the base to the vane is 42 ft. Lect 

The Belgian Iron Trade.—A fair demand ils for pig 
iron in Belgium. The position of the fo however, 
is less satisfactory. Searcely any new | Importance 
have come to hand, and the future is not regarded without 


apprehensions. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mivp.essroven, Wednesday. 
The Cleveland Iron Market.— Yesterday being a general 
holiday, there was but a handfol of tlemen on ’Change 
at Middlesbrough, and beyond the exchange of eomplimen 








| blast furnaces eontinue working steadily. and the new fur- 
| baces in course of construction in the growing district of 
| Middlesbrough are rapidly approaching completion 

| works are idle, owing to the holidays and stock taking. 


| prospects are still gloomy. 


and its tributaries, and they built a fine mill at the outlet on | 


Since then they have purchased the Wabaw- 


Lake Huron. 


shene from Mr. Hall, and the Port Severn mills from Messrs. | 


Christee and Co. ; 
by the addition of all modern appliances. 
employing upwards of 1000 men. 

Coal in New Brunswick.—It is affirmed that one third of 
the surface of New Brunswick is underlaid by a coal-bed 


They are now 


Russian Rail ways.— The development of Russian railways 
has been greatly stimulated by guarantees given to the 
authorised lines by the Russian treasury. It is interesting, 
then, to see how Russian finance stands. The budget of the 


present year shows receipts estimated at 475.083,437 roubles | 


leaving a 


and expenses estimated at 491,782,689 roubles 
? 500.0001 


defieit of nearly 17,000,000 roubles or about 
sterling. The revenue of Russia is, however, increasing 


American Telegraphy.—The directors of the Western Union 
Telegraph Company have decided to recommend no dividend 
for the Pelt year ending December 31. This is the second 
he!f year in which the company has paid no dividend. It is 
stated that the company is willing to transfer its undertaking 
to the American Post Office. 

South Italian Railwoy —The amount earned by the South 
Italien Railway Company in the first forty-eight weeks of last 
year was 480,532/., as compared with 435,579/., in the corre- 
sponding period of 1869, showing the substantial increase of 
53,958/. Next year the receipts of the company may be 
expected to present a considerably further increase, the Mont 
Cenis tunnel being now nearly ready for the passage of 
trains, With the Anglo-Indian mails and passengers to and 
from the East passing over its system, the South Italian must 
obviously greatly increase in importance. 

Population of Philadelphia.— An amended census of Phila- 
de|phia (taken in November 1870) shows an aggregate 
population of 673,726. In 1860, the population of the city 
was 562,529, so that Philadelphia would seem to be a decidedly 
progressive American city 

Toronto and Ottawa Railway.—Application will be made 
to the Parliament of the Dominion of Canada in its next 


session for an act to authorise the construction of a railway 
- | 


from Toronto to Ottawa, eid Peterboro, Madoc, and Carleton 
Place. It is also proposed to cross the river Ottawa and 
extend the line into the province of Quebec. 

Doubling Indian Railways.— During the past half year the 
length of double line on the East Indian Railway was in- 
creased from 2083 miles to 258 miles. The total length of 
single road on the main and Jubbulpore lines, including 
sidings, is 1858 miles. The length of the lines, exclusive of 
sidings, is 1356 miles. 

The Electric Light in Warfare.—An experiment bas been 
made at St. Petersburg with the view of ascertaining whether 
the electric light is capable of being turned to account in 
night warfare. The trial proved completely successful. 
With an ordinary piece of field artillery, the experimenters 


suceeeded in lodging every ball in a target at a distance of | 


1660 yards. Not merely the target, but also surrounding 
objects to a considerable distance were rendered perfectly 
distinet in spite of the darkness of the night. 

Toronto, Sinicoe, and Muskoka Junction Railway.—The 
whole of this line from Barrie to Wasbago has been “ located 
and with very few exceptions, the right of way has been 
secured. ‘The first division between Barrie and Orillia is 
about to be proceeded with. The line, when completed, will 


and they propose to improve these mills | 


' | Bell, and Mr. Thompson, the able manager, inspected the 


be worked by the Northern of Canada, of which it will be a | 


feeder. 
> 

Mexican Bridges—The San Alejo Bridge, on the Mexican 
Railway, consists of 5 spans of 66 ft.each. Both the piers 
and superstructure have been completed. The Kio Seco 
Bridge on the same line consists of 5 spans of 5 ft. each ; 
the ironwork of this bridge is being proceeded with. 

Another Canadian Lighthouse —A lighthouse hae recently 
been erected by the Government of the Dominion of Canada 
on Lonely Island, Georgian Bay, Lake Huron, in the pro- 


i te 
there was nothing done. Prices were unaltered. All the 


The Manufactured Iron Trade.—At present most of the 


| There is no change in the condition of the trade, and the 


The Railway Accommodation for Cleveland —While the 





North-Eastern Railway Company are endeavouring to obtain 
| Parliamentary 
by a swing bridge, end the Stockton people are advocating 
a tunnel, the Middlesbrough people are getting up a requi- 
sition to their mayor tocall a ren te for the advocacy 


of a cart-way across the proposed 


| The Wages Question in the North of England.—As we 
anticipated, the Board of Arbitration have succeeded in 
coming to a satisfactory arrangement on this important 
| question. A meeting was held at Darlington on Friday. 
| The following is the official report: “At a meeting of the 
| Board of Arbitration, Dec. 10, the following communication 
| was received as the reply of the employers to the recommen- 
dation of the Standing Committee: The employers having 
| considered the recommendation of the Standing Committee 
| accept the same, it being understood that it does not exclude 
| any claim for revision by the Board of exceptional rates pro- 
vided notice thereof be given by January 16, 1871. On 
behalf of the workmen Mr. Kane handed in the ering. as 
the reply of the operatives of the said recommendation: The 
| following resolution was pro and unanimousiy adopted 
at a meeting of the operative members of the this day, 
December 50: That the reduction now claimed by the em- 
ployers shall be laid before an arbitrator. That the Standing 
Committee shall held a meeting to prepare and mutually 
agree to the questions which shall go before the arbitrator, 
and to fix the day on which the inquiry shall commence. 
| That as the employers have objected to a time bargain for 


wer to cross the river Tees below Stockton 





1871, which would prevent the wi question being 
reconsidered before January, 1872, both parties agree that | 
the arbiter’s award shall not date beyond July 1, 1871. 
The above communications having been received and discussed, 
it was resolved: 1. That the uetion in wages claimed by | 
the masters shall be submitted to an arbitrator, and that | 
Mr. Thomas Hughes, M.P., be uested to act. 2. That | 
the Standing Committee shall hold a special meeting on 
Friday, January 6th, 1871, for the pu of mutually agree- 
| ing to the questions which shall go before the arbitrator, and 
| to fix the day on which the inquiry'shall commence, 3. That 
the special alterations and revisions whieh either employers 
| or workmen may wish to introduce mto the wages’ seale at 
any works, be in the hands of the seers on or before 
| Friday, January 6th. 4. That pending the decision of the 
| arbitration with reference to the wages question for 1971, five 
| per cent. from the current rate of wages be retained by each 
| firm, but this arrangement to be without prejudice to either 
side when the case is brought before the arbitrator, and not to 
be referred to in any way.” At several of the works the men 
have started on this understanding, but at Stockton a number 
of underhands decline to resume work on the arrangement 
| of the Board of Arbitration. The men are raising objections 
to the revised scale of wages at some of the works on the 
| ground that the proposed reduction of 5 percent. will be ex- 
ceeded. We believe, however, that in the course of a few 
days the whole matter will be satisfactorily explained. 


The Cleveland Institution of Engineers.—To-day (Wed- 
nesday) about fifty members of the Cleveland Institution of 
Engineers in anticipation of Mr. i on pyrometers, 
which was read at the lest meeting of Institute, visited 
| the Port Clarenee Iron Works. The proprietors of those 
splendid works, Messrs. Bell Brothers, have, one of Mr. 
| Siemens’s electrical pyrometers in operation there. Mr. Isaac 
Lowthian Bell showed the party over the works, and ex- 
plained to them the construction of the p . which at 
| the time of the visit indicated a temperature of 890° Fahr. in 
| the blast attached to one of the furnaces. The party, con- 
ducted by Mr. L. L, Bell, Mr. John Bell, Mr, Thomas Hugh 





engine rooms, ascended the lifts to the top of the furnaces, 
examined the caleinmg kilns, and after thoroughly under- 
standing the working of the furnaces, and enjoying a sump- 
tuous luncheon supplied by Bell Brothers, returned to 
Middlesbrough highly pleased with the afternoon's scientific 
entertainment. 

Shiy building on the Tees.— Last week we promised to give 
some account of thé shipbuilding in the north during the 
year 1870, Messrs. Baekhouse and Dixon, of Middlesbrough 





besides altering and lengthening many vessels, have built 
fifteen steamers of an aggregate tonnage of 10,576 tons, and 
with engines of 1330 aggregate horse power, during the past 








vince of Ontario. The light is a fixed white one, is elevated) out ten vessels of 6829 tons in the aggregate, and have six 


other vessels in hand. Messrs. Richardson, Duck, and Co. 
of Stockton, also have, during the past year, built ten 
steamers of a total tonnage of 7560 tons and 839 horse power. 
NOTES FROM SOUTH STAFFORDSHIRE. 
ag Birmincuam, Wednesday. 
The holidays have as yet prevented the 
2 in the various works, and manufacturers 
are crew “themselves in stock taking and other kindred 
matters. lordinary circumstances at this time of the 


ena ga of the manufactories would be closed, 


the pervading nearly every trade is almost 
bears ie gra Indeed it ang be truthfully said that trade 
is at this ceason than many years past, and not- 
wi the great increase of local uction prices 
are fairly teuitmerative, thanks, in a great degree, to the 
absence of foreign com ion. With + to particular 
branches, the producers of war material stili continue as busy 
as last reported. In the case of the ammunition makers the 
late disastrous explosions have eaused the residents near the 
various works to petition sere the renewal of the licenses 
to manufacture. The metallic bedstead trade is reported as 
extremely good, especially far moderately priced articles, the 
demand being for home use. The tube trade for engineering 
and chandelier purposes is also good, and the general inquiry 
for gas fittings at the season is quite as satisfactory as 
during former years. The electro-plate and Britannia metal 
trades are just now mainly de ent upon orders received 
for New Year's gifts. The jewellery trade is mentioned as 
being much better than at any time during the last few years, 
and this result is due in a great measure to the absence of 
foreign competitors. The safe makers, stove and firegrate 
makers also speak well of the number of orders in hand. The 
severe frost has developed a large trade in skates, and 
though the trade is not a local one the large stock lying 
in the hands of manufacturers being the accumulation 
of years, have all been cledred off, and still the inquiry 
is as active as ever. The steel toy makers are generally 
well employed and the large makers of edge tools, though 
working over hours, are unable to complete their orders as 
quickly as they desire. The iron wire trade continues 
quiet as iously reported, but should it be found im- 
possible when the fine weather sets in to pick up the broken 
Atlantic cables, the branch here will no doubt receive its 
share of making new wires. The general brass foundry is not 
specially active, except in one or two instances where the 
demand is on foreign account. There is very little to be said 
about the district this week. Things have naturally been 
almost at a stand-still, and the condition and prospects of 
business may be described as in a state of quietness. With 
respect to the New Year, it seems probable that it may be a 
more prosperous one for the branches which have so long and 
severely suffered from depression, although we are bound to 
confess, that so far as our own knowledge extends, there 
appear to be no grounds whatever for indulging in any en- 
couraging prophecies as to the future. The usual report 
which follows is necessarily of a meagre character. 


Wolverhampton.—The iron founders are chiefly engaged 
in miscellaneous castings with tinned or patent enamelled 
surfaces. The galvanised ironwork makers are steadily 
oceupied, but the demand would admit of further expansion. 
The lock, bolt, and hinge makers are rather quieter. Japanned 
goods are in less request now that the French contracts are 
exeeuted. The cut nail factories are only in partial opera- 
tion. 

Willenhall.—The lock makers have done very little business 
since our last report owing to the Christmas holidays, but 
the demand both for rim, mortice, and cabinet locks has been 
very limited for some days. The demand for curry-combs 
has somewhat improved. 

Bilston.—The japanners and tin-plate workers have mostly 
eleared off their orders for coal vases and other season goods 
up to the end of the quarter. General japanned goods are 
net in very active request. Gas and water mains and other 
tubular castings in iron command a steady request in the 
immediate neighbourhood. 

Wednesbury.—The tube makers are as a rule steadily 
employed and the demand for gas fittings continues active’ 
The engineering establishments are tolerably well employed, 
and the trade in coach ironwork is rather better. 

Watsall.—There is no diminution in the demand for 
military saddles and also for harness for artillery purposes. 
The malleable ironfounders and electro-platers are likewise 
busily employed. 

ipton.— The iron trade here is dull, although some 
fo ies continue to be steadily oceupied. 

Darlaston—The gun lock filers are very busy, and prices 
are now more remunerative than re sd for some time 
past. The wrought-iron fencing makers are not without 
tolerable continental orders. 

West Bromwich.—The ironfounders here are fairly occupied 
in the principal departments, and the chain and anchor 
trades of East Worcestershire are on the whole steadier than 
they have been for some weeks past. There is little change 
in the wrought nail trade either as regards demand or prices 












Our ARTILLERY.— Great activity 1s now displayed in the 
Royal Gun Factories, Royal Arseval, Woolwich, the day 
hands working overtime tall 9 o'clock p.m., when they are 
relieved by the night workmen, who are in their turn likewise 
relieved. The manufacture of the new-pattern steel-lined 
field piece is being pushed om, in addition to the conversion 
of old smoothbore guns into ri , on Major Pal- 
liser’s system. The new gteeldined 9 amd 12 pounder guns 
are about to supersede both bronze and eaemating 
and the Armstrong breechloading field guns, at present use 
by the Royal Horse Artillery in England. ‘he reserve 
batteries of artillery are for the present to be armed with 


year, while Messrs. Pearse and Co., of Stockton, have turned ' the 9 and 12-pounder Armstrong breechloaders. 
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OURSELVES. 

Five years ago the first number of this Journal 
was laid before the public, and on its opening page 
were announced the aim and the purpose of En- 
GINEERING. To describe, to analyse, and to criticise ; 
to strive to collect and present the greatest amount 
of engineering news; to discuss honestly and 
earnestly everything likely to advance engineering 
practice ; to endeavour to instruct and elevate the 


subscribers in the United States | 


i} 


ENGIXEERING was associated all the uncertainty of 
success, and the not remote probability of failure. 
With the conclusion of its tenth volume comes the 
knowledge that, however much we have fallen short 
of that we set ourselves to do, we have at least 
fulfilled one important part of our programme, and 
placed ourselves indisputably in that position we 
then assumed by anticipation, at the head of the 
engineering press, That we have been enabled to 
do this we owe to the energy which the encourage- 
ment we at first received stimulated us to maintain, 
and to our ever growing cirele of professional 
friends, whose assistance to us has been invaluable, 
and whom we take this opportunity to thank. So 
through five of the most trying years the profession 
has ever known we have made our way, discouraged 
often, but—strengthened by our marked success— 
we trust seldom failing, and always hoping that the 
time may be at hand when the clouds that had 
gathered so darkly over the profession may be dis- 
persed, ‘This hope has been deferred year by year, 
and now added to the gloom, are the still darker 
clouds that hang over widespread trouble and 
desolation, and portend a lengthened period of 
| deferred hope. How eagerly, yet uselessly, every 
| one seeks to penetrate the darkness, anticipating a 
speedy clearing of the horizon, yet trembling lest 
the winds of discord should urge the war clouds 
| to new and unlooked-for quarters, involving us in 
still greater shadow. 





| 


himself has considerably increased the hardness of 
his tyres since their first introduction. As the 

of other makers came largely into the market there 
arose a strong competition which haa ita effect not 
merely on the price on the tyres but on the nature of 
the material of which they were made, the en- 
deavours of the rival manufacturers to obtain a high 
“mileage” from their tyres leading them to employ, 
in many instances, steel of a far r kind than 
is advisable on the score of safety. 

Railway superintendents are, we fear, frequently 
apt to attach somewhat too much importance to the 
power of a tyre to resist wear, and too little to the 
dynamic strength of the material of which it is 
made, but we trust that the recent accidents may 
lead to an improvement in this respect. We have 
| seen steel tyres bent cold so that the opposite sides 
| of the hoop met, and this without showing any sign 
'whatever of fracture; but we believe that but a 
'small proportion of the tyres now made, and most 
| highly commended for their wearing qualities, would 
| stand anything like such a test satisfactorily. It 
|should be endeavoured to obtain durability for a 
ityre by closeness and uniformity of texture, and 
not by excessive hardness, and it is especially ad- 
visable that railway engineers should take more 
| effectual means to ascertain the precise character of 
the material they employ than is now very generally 
the case. 


Another point also to whieh it is desirable we 





| Yet looking a little beyond the present we see | shonld direct attention is the excessive amount of 


this great darkness rolled awa 
of the destruction war has wr 
| effaced, while with the calm pure air of such a} 
peace as that which must follow such a struggle | 
shall follow industry and science, eager and en-| 
couraged to labour in the extended fields, which | 
the profession during the past five years has been | 
| exploring. 
| At the present we are only too ready, with the | 
| painful consciousness of the heavy times upon which 
the profession has come, to lose sight of the real 
progress, the great works, the invaluable strides, 
that engineering has made during the last five 
jyears. ‘True, this period of scantiness has eaten up 
|the previous term of plenty, but there has been 
abundant corn in Egypt. Hundreds of able men 
have found their occupation gone, scores of engi- 
neers have closed their offices, but progress has been 
sure, advancement steady, and the commencement of 
the year 1866 marks a period far back in the history 
of the profession. We march so equally with the pro. 
gress of events that we fail to mark their advance, and 
retrospect alone can show how far we have left 
behind the period from which we are accustomed 
to date what we are tempted to regard as the arrest 
of progress. What advancement has really been 
made we shall endeavour to show in the present 
volume of our Journal. We cannot trace back | 
a single branch of, engineering in which we | 
do not find a change. Nothing has stood still. 
Every day has left its mark, every month has ac- 
cumulated its work, whilst the majority unmindful 


| 
| 
| 





profession ; 
welfare and interest of all worthy undertakings 
that should be for the benefit of engineers and of | 
the world at large. These were the words we used 
to describe our programme and to set forth our 
plan. How far we have succeeded, it is rather 
for our supporters than for ourselves to decide. 
But how far we have failed, it is for us to ac- 
knowledge; for we have failed in much; but, 
indeed, it is impossible to act up to that standard of 
ideal excellence which is ever before our minds, 
and to which we ever seek to arrive. There are 
very few—only those, indeed, whose path of duty 
lies parallel to our own—who know and can appre- 
ciate the difficulties and the responsibilities which 
unceasingly beset the conductors of such a journal 
as ENGINEERING, and which are felt only in a lesser 
degree by those who guide the non-scientific press. 
Knowledge, judgment, labour—these are the three 
elements above all others needful for the successful 
and continuous production of this Journal. Such 
knowledge as a lengthened and extended experience 
has given us, such judgment as has resulted from 
many years of devotion to professional literature, 
and the unceasing labour needful to make knowledge 
and judgment fruitful—all these we willingly give 
in the public service, which we entered five years 
We are the only judges of the fulness of 
acknowledgment we have received from the pro- 
fession for those services, for we alone can appre- 
ciate the success that has attended our efforts. 


ago. 


and to forward as far as possible the} 


have noted nothing but stagnation. And it is 
worthy of remark that the three greatest engineering 
works of modern times, the Pacific Railway, the Suez 
Canal, the Mont Cenis Tunnel, have been completed 
during the time of which we write. 

It is, therefore, with hope, and not discourage- 
ment, that we enter on another volume with another 
year, with hope that the period of marked activity 
which was suspended at the time we came into ex- 
istence, shall be once more renewed, when the pro- 
gress of the past five years shall be unveiled, and 
its real importance be made manifest. 


STEEL TYRES. 

Tue recent disastrous accident at Hatfield, on the 
Great Northern Railway resulting from the break- 
age of a steel tyre, and the fact that a number of 
such tyres have broken on different lines during the 
inclement weather of the last fortnight or so, 
although fortunately without giving rise to fatal 
results, renders it desirable that the attention of 
railway managers should be directed to a point 
of danger connected with the use of such tyres, 
which does not always receive the consideration it 
deserves. ‘The point to which we refer is the 
excessive hardness too frequently given to the steel 
of which tyres are made, The first steel tyres 
largely used in this country were those manufac- 
tured by Krupp, and they were tyres made of a far 
softer kind of steel than is commonly used for such 





With the publication of the first number of 








e yoses. Experience in fact showed that a harder 


ind of steel could be used with safety, and Krupp 


y, and all the traces shrinkage but too frequently given to steel tyres, 
ought, being rapidly | The shrinkage which it is desirable should be given 


to a tyre ought to be determined by two things— 
namely, the elasticity of the material of which the 
tyre is composed, and the rigidity of the wheel upon 
which it is placed. The greater the elasticity of 
the tyre, and the less the rigidity of the wheel the 
greater the amount of shrinkage which may be 
safely given. When a tyre is in use, @ strain is put 


lupon it by the action of centrifugal force, and in 
ithe case of a wheel running at express speed, or, 


say, about 50 miles per hour, this strain amounts to 
about 4 tons per square inch of section, it being 
supposed that the whole strain is resisted by the 
tyre itself, and not by the fastenings. In shrinking 
on a tyre, the initial strain put on should be slightly 
in excess of that produced by centrifugal force at the 
highest speed at which the wheel is to be run, so that 
the only effect of the centrifugal force may be to 
diminish the grip of the tyre on the wheel, but 
never to cause the tyre to become loose on the 


| latter, or to put a radial strain on the fastenings so 


long as the tyre remains unfractured. The amount 
of excess of the initial tension above that due to 
centrifugal foree, which it is desirable to give to a 
tyre, will depend upon the material of the latter 
and its tendency to become stretched in use. With 
steel tyres of moderate hardness, the amount of 
this excess need be very small. 

We have said that the amount of shrinkage given 
to a tyre should a ey upon its hardness and the 
rigidity of the wheel upon which it is placed; and 
it is in estimating this latter quantity that the main 
difficulty in determining the proper shrinkage exists. 
A steel tyre of moderate hardness and average 
quality will, if put upon a perfectly rigid wheel, 
have an initial strain of about 3} tons per square 
inch put 5 it for each ,}, in. shrinkage allowed 
per foot of diameter. Thus an allowance of 9, in. 
per foot, or, say, ey in. in a tyre of 3 ft. internal 
diameter, would involve an initial tension of about 
7 tons per square inch. But in practice there 
is no such thing as a perfectly rigid wheel, and 
even with strong wheels of the ordinary con- 
struction, the amount by which the wheel would 
be compressed by the application of the tyre, 
would probably be sufficient to reduce the strain 
just mentioned to 4 tons per square inch or less, an 
amount which is, perhaps, scarcely as great as is 
required. The above calculation of the strain pro- 
duced by shrinkage is founded on the supposition 
that the steel of which the tyre is composed will 
stretch about ;yt55th of its length for each ton per 
square inch of tensile strain within the limits of per- 
fect elasticity. If the tyre is composed of harder 
material the initial strain put upon it by the shrink- 
age will, of course, be i greater. The 
increase which has been made in the hardness of 
tyres has thus rendered excessive the amounts of 
shrinkage which were fixed upon when the tyres 
were made of a softer class of steel. Moreover, 
the use of steel tyres has led in many instances 
to the employment of stronger and more rigid 
wheels than formerly, and this again hes been the 
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cause of an increase in the initial tension due to a 
given amount of shrinkage. In America, where steel 


tyres were sometimes applied to cast-iron wheels of | 


a very rigid kind, it has been found necessary to em- 
ploy much smaller amounts of shrinkage than ar 


usual in this country 


[t is avery common thing to ascribe the break- 


ages of tyres which occur in winter to extra tight-| charge of the building from February, 1867, to 
ness caused by the cold; but we consider that the | March, 1870, is also recommended for removal! from 
influence of temperature in this way has been| the P.W.D. It is especially noted in the resolution 
greatly overrated, It must be remembered that if | of the Government that on this officer's examination 
the tyre shrinks, the wheel shrinks also, and it is| for efficiency, before he obtained the position of 
only any excess of the latter shrinkage over the | executive engineer, he had, among other things, 
former which can give rise to increased strain. One | distinguished himself by his “ ignorance of the ele- 
very important action of the frost is to make the | mentary principles of carpentry,” as evidenced by | 
permanent way more rigid, and thus increase the | his delineation of scarfing a beam. The present 
hocks and jars to which the tyres are ¢ x} wed, and | executive engineer, Mr. Clarke, who at the begin- 
t is in this way, more than any other, that we be-| ning of last year replaced the first-named brilliant 
lieve the cold weather increases the number of | ornament to the P.W.D., is censured for not having 
fractures discovered the shortcomings of his predecessors. Of 

the remaining officers who were mixed up in the 


ALLAHABAD SCANDAL. 

little more than a year since Colonel 
Strachey threw the Public Works Department of 
India into discredit by the unfounded and disgraceful 


charges he brought against the civil engineers in the 


THE 
It is tl I 


| 


service of the Indian Government, as well as against 
the profession at large. It was a crowning insult to 
the many indignities that the uncovenanted servants 





had been called upon to suffer, and every one re 








members that at the time numerous counter charges 
were bri ht against the military engineers, charyes 
of * negligen incapacity, and corruption Bu 
| for t most part, being anonyn 8, carried 
weight, and the more favoured class of India 
engineers, under the patronage of the heads of their 
liqgue mtinued to maintain those posi 8 ul 
ned, which a notorious favouritism had 
; ’ ‘ 
It I reat i fact n tl a Owe I e the 
Y ment of a better state of things and 
per ive that there 8 @& higher power than that 
“ ya tl Public Works Department, de- 
ter | to make itself felt, and effect that reform s 
i ' ! ured lruly it is something new for 
iry neers n India to hear any of their 
jt ed as negligent, incapable und cor 
pt, and th I by those, who knowing the rea 
I n oft vyetem, were yet powerlk a. but by 
the G ri Ceneral, whose vol W be heard 
md w e determination to make ex my} 4 Of bad 
rvants of the State, is one of the 1 t hopeful 
ene of India’s future prosperity that we have 
It is with reference to no great works that t 
just nsures have been passed ; the « e! f the 
r Works Department were trusted, in this ir 
ance, with no more than the conversion of bricks 
and mortar to store-rooms and barracks, and they 
could not do it They neglected their supervi ion 
they were incapable of building walls that would 
st they permitted the grossest frauds to be perpe- 
trated, passing wood ashes and soap refuse as lime 
and, at last, a severe example has been made, to be 
followed, we trust, by others, for there are cases 
far more flagrant than that of the Allahabad Bar- 
racks Four officers—Lieut.-Col. C. D. Newmarch, 
R.E., Major F. H. Cobbe, Li -Col. H. Rose, and 
Lieut.-Col. F. Alexander successively been 
placed in charge of the gun-factory building at 
Allahabad Part of this building was intended as 
+ re cone ated of three chambers, eac h 
of wl was 175 ft. long and 45 ft. wick A series 
of arches ran down the centre of the building to 
carry t roof, which was formed of timber, carry 
ng ne slabs 2 in. thick, with terracing 4 in. thick | 
above On the 23rd of June, the roof being partly 
finished, the failure of the arched wall brought 
down the roof, and this accident was attended by | 
fatal consequences The mischance was of too 


glaring a nature to be kept quiet, and the Governor- 
General ordered a committee to investigate the cause | 
which led to it, This cause was very evident ; the 
bricks were of good quality, and the setting, too, | 
was good, but the mortar employed was absolutely | 
worthless, and a slight thrust from the unfinished | 
and heavy roof hastened consequences, which might | 
at some future time have been attended with re- | 
sults yet more disastrous. Examination showed 
that the mortar that should have contained one 
part of lime to one part of pulverised brick, did not | 
contain more than 6 per cent. of lime; and inquiry 
proved that a systematic business had been long | 
carried on in the sale of this spurious lime, which was | 
largely adulterated withw 
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| soap factories. ‘This is the brief story of the failure. 
results, as directed by the decisive action of 


| The 
; " 7 a 
the Governor-Generai, are as follows: The super- 


thoroughly unfit for the place he held, and his re- 


Jackson, of the Bengal Staff Corps, who was in 





Newmarch, who held office for the 
of 1868, is dead ; 


iffair. Lieut-Col 


first ten month the se cond, Major 
Cobbe, shelters himself behind the plea of ill-health 

its very sufficient reason, says the resolution, 
why he should be removed, and it, moreover, @X- 


presses its conviction that ‘‘ neglect of duty is more 
attributable to Major Cobbe than to any other of 
| The next officer, Colonel 


the controlling officers 


Rose, appears to have distinguished himself chiefly 
| by habits of negligence and procrastivation, which 
1 him first to postpone mdefinitely making a 
weful inspection of the work under his care, and 


afterwards, when he heard of his probable removal 
abandon italtogether. In the 
resolution, ‘‘ Colonel Rose must stand 
nvicted. of having signally 


failed t pay due regard to the responsibilities and 


to another station, t 
words of the 
on his own evidence, 


duties of the important post of superintending engi- 
ee! He is therefore dismissed from the Depart- 
ment Colonel Hodgson, the Chief Engin er and 
Secretary to the Government of the North-Western 
Provinces, is also severely reprimanded by the 
(; rnment This gentleman, who is fortunate 
enough to hold two appointments, besides his com- 
mission, undertook, in addition, Colonel New 
urch’s work at Allahabad, while illness compelled 


ence 


that officer's ab Apparently, Colonel Hodg- 
performed that duty as thoroughly as Colonel 


Newmarch But. as pointed out in the ** resolu- 
tion,” the great blame that attaches itself to this 
culprit, is owing to the fact that he allowed two 
officer whose failing health incapacitated them 
from service, to fill important positions 

rhe dishonest lime contractor is being actively 


pi cuted 


summing up the case under his consideration, 


the Governor-General writes thus 

‘In conclusion, His Excellency the Governor- 
General in Council desires to* record that he has 
reviewed with great sorrow this deplorable history 
of negligence incapacity, and corruption ; negli- 
gence in the conduct of every superior officer who 
was connected with the supervision of these build- 
ings from the beginning; incapacity to a greater 
or less extent of almost every subordinate concerned 
in the work of construction; corruption on the 
part of those who supplied the worthless materials, 


le to avoid the suspicion, that some 


and it is impossil 
also have bee n 


of the inferior subordinates must 
aware of the organised system in the adulteration 
of the lime which was practised throughout.” 


We recommend this paragraph to Colonel 


Strachey. and to those journals which endorsed his 
manifesto, to the glorification of the military 
engineers, and at the expense of the profession. 


With (reference to the failure at the Allahabad 
Barracks we need not say much. We believe that 
it was on this work that—the foundation being found 
defective—the inte lligee nt officers in charge pulled 
down the walls to the ground and rebuilt them on 
the old footings. The following is the summing 
up of Government opinion upon this matter : 


‘* His Excellency the Governor-General in Council | ° 
| dinner hour and at night—by blowing steam down- 


desires to record, in conclusion, that the strictures, 
conveyed in the Resolution Nos. 1294-5, dated 30th 
November, 1870, on the fall of the store-room of the 
gun carriage factory, in regard to the negligence 
and incapacity displayed by all the officers con- 
cerned, are applicable, although perhaps in a some- 
what less degree, to the case of the new barrack 
buildings. 

The question naturally arises: If such 
able “ negligence, incapacity, and corruption” exist 


———— 


visor in charge of the buildings is pronounced 


lament- | 


| ward as barracks and store-rooms, is it not to be 
|} found among more costly, important, and difficult 
| works in India? We have heard that it does, and 
| many instances are pointed out in corroboration of 


the statement. If this be so, we can but hope that 


moval from the department is recommended, Major | the good work thus begun by the Governor-General 


| will be continued until the military predominan 
jin engineering works, which has been hitherto « 

of the curses of India, shall be reduced to its proper 
| limits, and new blood and fresh energy be infused 
| into the present unsatisfactory and effete system 


ne 


THE INCRUSTATION OF BOILERS. 
It is somewhat curious that while the complaii 
of inconvenience resulting from the incrustation o 
| boilers are so numerous, the atte mpts to avoid those 
| inconveniences by providing boilers with pure water 





ts 


should be so few. Boiler owners are re ady e1 gh 
to patronise patent fluids, compositions, and a 
variety of nostrums having for their object the pre- 
vention of incrustation, but we rarely find efficient 
appliances in use for purifying the water before it 


enters the boiler, and thus rendering such doctoring 
as we have just referred to unnecessary. It must 
not be supposed, from what we have just said, that 
we obj ct foto to the « mployme nt of chemical 
menns for preventing incrustation ;~—on the other 
hand, we believe that such means may be employ«d 
with great advantage in a vast number of 
but we consider, first, that chemical ti-iner 
tators” should not be applied indiscriminately and 
without a knowledge of the impurities 
desired to remove ; and, second, that as far as pos- 
sible the purification of the feed water should be 
effected before it enters the 
boiler itself. 


in 


cases — 


"an 


which it 


boiler, and not in the 


Those members of the Institut n of Mecha cal 
Engineers, who were present at the reading of M1 
E. i. Marten’s interesting paper on boiler ex] 


sions, during the meeting at Notti m last 
autumn, will remember that the matter to which 
we have just alluded was brought prominently 
forward in the discussion on that paper ; and to sor 

of the facts stated in this discussion we intend in 
the first place to direct attention, believing as we 
do that they deserve to be more widely known than 
they will perhaps become through the medium of 
the Societys Transactions Many of our manufac- 
turing towns are, as is well known very badly off 
for water available for use in boilers, and pre- 
eminent amongst these towns is Oldham. Oldham 
stands on elevated ground, and is supplied with 
water conveyed a considerable distance from | V 


ipply is moreover 
Messrs. Platt’s works the foul 
used for the boiler 
I nder the ae Cl 


ground at a higher level, and the s 
so limited, that at 
water from the drains has to be 
and for condensing purposes 


stances it has, of course, been necessary to pr ke 
means for purifying the water, and these arrang 

ments were described by Mr. W. Richardson in the 
course of the discussion we have referred to. In the 


first place, to make the water fit for use for condens- 


ing purposes it is made to pass in succession through 
three settling reservoirs, the second reservoir re 
ceiving the overflow from the first, and so on 


Che injection water is taken from the last reservoir 
and the waste water from the hot-well flows back 
into the second [he boilers are fed from the hot 
well, the feed being filtered on way to the 
boilers, The filters consist of a number of vertical 


its 


cast-iron vessels strong enough to stand an internal 
pressure of 100 Ib. per square inch, or 25 Ib per 
square inch more than the boiler pressure, these 


vessels being each provided, at about the middle of 
its height, with a perforated plate or grating, on 
which a layer of calcined bones, about 3 ft. in thick- 
ness, is placed. The water is forced by the feed 
pump up through these bones, and is led off from 
the top of the filter to the boiler. It was stated by 
Mr. Richardson that the water in the hot well is so 





| filthy that the bones become choked with dirt in 
| about half a day’s working ; and each filter is there- 


fore cleansed twice a day—namely, during the 


wards through it. By this simple means the bones 
are thoroughly cleansed and the filters made ready 
for work again. The results obtained by the use 
of the plans we have described have been of a very 


| satisfactory kind, and the whole arrangement is so 
| simple as to commend itself at once to those suffering 


from the use of very dirty water 
In the case of their non-condensing « 
Messrs. Platt employ an arrangement of feed-heater 


ngines 


ashes, and the refuse of | in the execution of works so plain and straightfor- | in addition to the filters, so as to obtain a supply 
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of hot clean water. For this purpose the water is 
conveyed from the last settling reservoir into a 
covered tank, 6 ft. deep by 6 ft. 3in. wide, having 
the water level regulated by a ball-cock, so that it 
is maintained 9 in. below the cover. At one 
end there is fixed on the cover a vertical cylindrical 
feed-water heater, 12 ft. high by 2 ft. 6 in. in dia- 
meter, this heater being traversed by tubes, whilst 
at the opposite end of the cover stands a vertical 
pipe, 20 in. in diameter, 30 ft. high, and open at 
the top. By means of a circulating pump the water 
is lifted from the cistern and made to fall in a 
r down the pipe just mentioned, meeting in 


snow it 
its course the exhaust steam from the engines, 
which is made to pass down through the tubes of 


the feed heater, then over the surface of the water 
in the tank, finally rising up through the vertical 
By this ar- 


pipe, to be met by the falling shower. 

rangement the water in the tank is heated to about 
170°, at which temperature it is taken off by the 
feed pump and foreed, first through a bone filter, 
and then through the feed-water heater to the 
boiler, which it enters at a temperature of about 


210 Mr. Richardson stated that, by the employ- 
ment of this arrangement, an important saving had 
been effected in fuel and labour, and the boiler, 
which formerly had to be cleaned out every week or 


fortnight, now has to be cleaned at holiday times 
only. 

In many cases trouble is experienced from the 
presence of an excessive quantity of bicarbonate 
of lime in the water used for feeding boilers, and in 

ases Clark’s process for purifying the water 
might frequently be resorted to with advantage. 
It is very usual to speak of the presence of large 
quantities of caré fe of lime in water, but this is 
error, the vale of lime being almost inso- 
ble, a fact on which Dr. Clark's process is founded. 
This process consists, as many of our readers 
are no doubt, aware, in treating the water con- 
taining the bicarbonate of lime which it is desired 
to remove, with lime water, or a kind of milk of 
li the effect being that the lime thus added de- 
prives the bicarbonate of a portion of its carbonic 


id, thus converting it—and being itself also con- 
-into carbonate of lime, which, being almost 
In the course of the dis- 
have already referred, Mr. 
vis Olrick mentioned in which Clark's 
had been successfully applied, at Bury St. 
s, to the purification, for boiler-feeding pur- 
3. , containing 30 grains of bicarbonate 
of lime per gallo Mr. Olrick stated that in this 
{ 7 is pumped into a tank 6 ft. high 
it is mixed with lime 
pared and supplied from asmaller 
is the deposition of the greater 
mixing tank, the water drawn 
ly filtered by passing it slowly 
r tank partially filled with 
Che coke is contained in a 
ng within the tank, so that it 
renewed when clogged with 
has been at work over two 
j been found to be very effectual in 
the boiler clear of all hard scale. 
1owever, the adoption of such methods 
ose above described will be found 
icial in a vast number of cases, yet 
ltimately it will be acknowledged 
true remedy for bad water is the 
adoption of surface condensers. The experience of 
ngineers has now thoroughly proved 
be derived from this system of 


verted 
insoluble, is deposited 


which we 


cu Ion, to 


a case 


li ter, where 
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the onl 


_ 
he adv intages to 
nsation, and the practical difficulties which so 
ong delayed its adoption are now generally under- 
1d the means for overcoming them known. 

surface condensers to land engines 
s will in many cases have to be adopted 
reatly from those employed at sea. The 
water available on land, in many in- 
is of such an impure kind that such con- 
densers as are fitted to marine engines would be 
clogged by it in leas than a week. In these cases the 
condensers should be so arranged as to permit of 
all parts being throughly accessible and they should 
be made to stand rough work. Where the condens- 
ing water contains much floating matter and where 
appliances for purifying it cannot conveniently be 
provided, evaporative surface condensers are par- 
ticularly suitable, as they can be made without any 
passages to clog up and with all the surfaces in 
contact with the condensing water fully exposed at 
all times. Condensers of this class, in fact, have 
been far from receiving the attention to which their 
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water with which they can be worked entitles them. 
Probably the chief objections to them are their cost 
and the space they occupy; but the first can 
scarcely be considered excessive when their advan- 
tages are taken into consideration, and by a little 
management they can generally be arranged to 
occupy space which would not otherwise be turned 
to account. In some cases also air surface con- 
densers may be employed with advantage, although 
from the great amount of surface they require, con- 
densers of the evaporative class are preferable when- 
ever the water for working them is obtainable. 
Even what are ordinarily called non-condensing 
engines may be advantageously fitted with con- 
densers in many instances, these condensers having 


water at 212°—very much less surface being requized 
to do this than to form an efficient vacuum. Messrs. 
Perkins have adopted this plan extensively for en- 
gines supplied with steam by their water-tube 
boilers, and their example is well worth imitating 
in numerous instances where ordinary boilers are 
used, but where good water is not to be had. 

In instances where, from some cause or another, 
surface condensers cannot be applied, and where, 
notwithstanding bad water being used, elaborate 
arrangements for treating it cannot be employed, 
attempts should still be made to cause the water to 
deposit the greater part of its impurities in a sepa- 
rate receiving vessel, in which the water may be 
heated under pressure, rather than in the boiler 
itself. The boiler should only be allowed to receive 
with the water such matters as cannot practically 
be removed elsewhere, and if this result was gene- 
rally sought after we should hear little of over- 
heating, distorted flues, anda host of other troubles 
whic!, now annoy the boiler proprietor, to say no- 
thing of the more serious failures which are but too 
frequently caused by incrustation. The subject is an 
important one, and we intend to have more to say 
about it on an early occasion. 


MORE STARTLING STATISTICS! 

A CLEVER critic once likened the pages of a book, 
published with a lavish expenditure of paper, to 
‘‘ rivulets of type, meandering through a wilderness 
of margin.” A definition the reverse of this may 
be applied to the articles upon Indian railways and 
rolling stock that have recently appeared in our 
contemporary, The Hagineer. In reading those 
articles, we turn our eyes with pleasure to the 
margin of the page, so suggestive and refreshing is 
it, compared to the wilderness of type that it sur- 
rounds. For the present Tie Engineer has hushed 
its utterances with reference to Indian railways, 
and though we cannot attempt to review the whole 
points we do not wish to pass unnoticed, as our con- 
Strachey-Dickens-Rendel cause. It is to be re- 
gretted that it did not select a writer versed in 
the subject, instead of employing one of its 
young men, whose acquaintance with railway mat- 
ters is evidently confined to that gained from ob- 
servation from a railway carriage window. As a 
natural consequence, the articles have throughout 
been conspicuous for a misapprehension of require- 
ments, and a misapplication of facts, resulting in 
the most wonderful deductions from figures, and 
astounding deductions from estimates, that proba- 
bly ever appearedin type. We have already shown 
(and we hope that by this time 7%e Engineer's own 
railway amateur understands us) by the simple 
illustration of the wheelbarrow and the back garden, 
that the entire comparison put forward between the 
Festiniog Railway and the Indian lines is a big 
blunder in common with the entire argument hung 
upon that unfortunate peg. 
just now, regards estimates, with which our con- 
temporary has dealt in his ** No. LIL,” and which is 
no less unfortunate than Nos. IL. and I. 

We pass over the stipulation that the whole of 
the secondary railway system of India should be 
purely commercial and not military, although this 


2 ft. 9in. gauge. 
width is insufficient for military purposes, whereas 
3 ft. Gin. is shown to be of ample capacity ; and it 
is something new to us to see laid down the precise 
directions of any possible military contingency that 
may arise in the future. Where is the prophet to 
be found who shall predict with certainty which 





simplicity and the comparatively small amount of 


only enough surface to condense the steam into, 


series of articles upop the subject, there are a few | 


temporary has nominated itself the champion of the | 


What we have to say | 


stipulation throws to the ground the entire reason- | 
ing built up with so much labour in the cause of the | ' 
It is a tacit admission that this} estimate of the saving that might be effected in 


way shall set the flood of war, or point out the 
channels to which yey Posy itself? Is he to 
ibe found t the Royal Engineers of India? 
on Allahabad has proved them fallible. Among 








civil engineers? We can answer for them. 

Neither need we stop to notice the argument that 
because 3 ft. 6 in. railways have answered well in 
Norway and elsewhere, it does not follow that they 
might answer in India, because it is said, an ad- 


ministrative system suited to En has been 
found to fail in India. So then, because certain 


things, political and practical, suitable and tolerable 
in England, were found unsuitable and intolerable 
in India, therefore an admirable and long proved 
railway system must prove ill adapted for India, and 
must be set aside for a system, the actual merits of 
which are unknown, and the incapacity of which is 
not even doubtful, This reminds us of an argument 
we saw quoted in jest in the 7imes the other day. 
Because the Prussian artillery has proved itself 
superior to French artillery, therefore our field guns 
are the best in the world. 

It is needless to comment on the remarks made 
with reference to the connexion between English 
military strength in India and its connexion with 
the railway system. They don't show anything in 
particular, except that, with the growing require- 
ments of India, which will be further stimulated by 
a grand railway extension, the required forces will 
probably be increased, and adequate means for 
transporting them will have to be provided. 

But at this point we are pulled up short by a 
sentence which contains the whole argument in 
favour of a 2 ft. Yin. railway complete in itself. 
* The one special advantage which a line 2 ft. 9 in. 
in width would possess in India over one of 3ft. 6in., 
is that a double line might be laid upon the existing 
formation width of single lines upon the Indian 
gauge.” We have taken the liberty of italicising 
the turning word of the above sentence. If this ia 
“the one” advantage, why have so much good ink 
and paper been wasted in the attempt to prove that 
which three lines could do? It is not quite fair to 
his readers that the writer should have hid his one 
needle in so big a bundle of hay, and have concealed 
his one grain of wheat in so overflowing a bushel of 
chaff. But he has done so, and unfortunate! 
having found the needle, we see its point is blunted ; 
having picked up the grain of wheat, we find it has 
been blasted in the ear, for the writer has already 
stipulated as a necessary adjunct to his commercial 
system, that all important lines, i.¢., military lines, 
should be kept at the present gauge. Now, we 
| suppose that most of the lines at present existing 
in India, come under the latter head, so that the 
writer has decapitated his single bird of promise ere 
he handed her out to the public. 

After this our interest flags. Still, we will glance 
briefly at the rest of the article. We are told that, 
| setting aside various items that are independent of 
gauge, the cost of railways “will vary with the 
| gauge, although not in the same proportion,” “ but 
| omitting, however, all the items thus deducted from 
| the foregoing estimate, and assuming, as would be 
| the case, that the other items would vary directly 
| as the gauge,” &c, A few paragraphs intervene be- 
tween these conflicting assertions which we omit for 
| the sake of contrast. 
| We are told also that the adoption of the narrower 
| gauge would introduce another and by no means 
j unimportant element, that is, the saving of time. 
| This saving would be made exclusively in earth- 
| works, cuttings, &c. Now the difference in cost in 
| earthworks between the 3 ft. 6 in. and 2 ft. 9 in. 
| gauges, as shown by Mr, John Fowler's and Colonel 
| Strachey’s estimate, is 10/. per mile, the one being 
| 258/. and the other 248/. per mile. This saving in 
cost would represent a saving in labour of at least 
two weeks in twelve months, 

The Engineer assumes that it would be contrary to 
| all reason to suppose that the rolling stock fora 
| 2 ft. 9 in. gauge would be as costly as that for a 5 ft. 
'6in. ‘This is a mistake we will not pursue, as it is 
merged in the greater blunder which gave these 
| lueubrations to the light, but we must point out the 
|way in which the saving of cost in railways of 
different gauges is arrived at. In the course of 
his report, Mr. Hawkshaw gives a very general 


’ 





adopting a 3ft. Gin. gauge instead of one of 5 ft. 
6in. This saving is assumed to be 1810/. a mile. 
Now The Engineer desires to find out from this 
what will be the further saving by the introduction 
of a 2ft. 9in. gauge. And this is how he does it. 
First, he eliminates all the items, independent of 
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; . PR ‘ und new offices have been opened everywhere ; the 
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have proved of great interest, showing the effect of 
the reduction and of the universal rate. ‘The Post 
Office has had great difficulties to contend with in the 
enterprise ; the public have been captious instead of 
sympathising, but, on the whole, a large amount of 
praise must be given to the officials for the manner 
in which the work has been done, and for bringing 
to a successful condition so important a work. To 
Mr. Seudamore the greatest eredit is due for his 
untiring energy and perseverance, and the further 
working of the universal telegraph will still have 
his thoughtful care, and all that can be, will be 
done to make the telegraph as efficient and complete 





a service as the postal. 
A large cable is now being manufactured at 


Silvertown for the Post Office for increasing ths 
[rish accommodation. This cable is about the most 
massive ever manufactured, and contains as many 
as seven conducting wires ; it will in all probability 
be submerged during the course of next month 
It is as regards submarine telegraphy that th 
greatest activity has prevailed during the past year. 
Not only has a very large amount of cable been 
manufactured, but a quantity of that manufactured 
during the past year has been submerged. ‘The 
bulated statement will place before our 
account of the works act ally 
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The above, therefore, shows the enormously large 
total of 19.278 knots manufactured and 1).292 
knots submerged ; the latter is correct as far as can 
be learnt, but the former amount is in excess of the 
quantity manufactured during the past year, as it em- 
braces a large portion made in the previous year. Of 
these cables the British-Indian of 3600 miles is the 
most considerable, the whole of this was manufac- 
tured and shipped in 1869, but the laying of the 
cable and its opening for traflie did not take place 
until the spring. Of the Falmouth, Gibraltar, and 
Malta Cable about 600 miles were manufactured 
in the previous year, and about 510 miles of the 





West India and Panama. Deducting these amounts 
the gross total of cable made during the past year 
has actually reached as high as 14,568 knots. 

The early part of the year witnessed the comple- 
tion and opening for the public service of the double 
overland line belonging to the Indo-European Tele- 
graph Company. ‘This line, making connexions 
with our Government lines from Teheran to Bombay, 
has met with ZTeat SUCCESS ; the working has been 
done well, the only serious interruption having 
occurred through the breaking of the Black Sea 
Submarine Cable. 

Shortly after the opening of this line, the British- 
Indian Company's cables were laid from Bombay 
to Aden, and Aden to 
wards opened for traffic. 

: - 





Suez, and immediately after- 
Messages have been for- 


warded by this route with only one inté ruption, 
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that due to the breakage of the Suez-Aden Cable 
about 100 miles from Suez. 

Later on in the year, the submarine cables of the 
Falmouth, Gibraltar, and Malta Telegraph Com- 
any were successfully laid, and completed the last 
finks in the chain of through submarine os 
communication between England and India; the 
successful completion of this was celebrated by a 
conversazione given by Mr. Pender, at which the 
Prince of Wales was present. An interruption 
occurred lately in the Lisbon and Gibraltar section 
of the company’s system which, unfortunately, still 
remains out of order. 

Of the other cables, the Batavia and Singapore 
section of the Australian cable has been laid very 
lately ; the manufacture of the remainder is pro- 
gressing. In connexion with the Australian cable 
we must mention the land lines undertaken by the 
Australian Government alluded to in our last 
number. The two sections of the British-Indian 
Extension Company's cable have been successfully 
laid, and the expedition, by our latest account, have 
successfully accomplished their work. 

A second cable was laid from Malta to Alexandria, 
the extra traffic bronght by the opening of the 
British-Indian line necessitating this step. 

Of the Great Northern Telegraph we learn but 
little. One seetion—Hong Kong to Shanghai—has 
arrived out, and a commencement has been made in 
laying the cable, but the present tempestuous season 
has interfered with the work, and has caused con- 
siderable delay. 

The extension to the Channel Islands we have 
alluded to, and so lately having ventilated the sub- 
ject, it is needless to recur to it here, beyond 
mentioning the fact that the opening of the cables 
for traffic was the Occasion of great public rejoicing 
in the Islands. 

The West India cable expedition has not up to 
the present been very successful, only a very 
small portion of the work being ee aap Un- 
fortunately the effects of climate have been so great 
as to diminish the staff considerably. Yellow fever 
is a dangerous enemy to cable laying, and it isa 
question that should be asked, Why will they insist 
on sending expeditions out to the West Indies at 
the most unhealthy season of the whole year? 
Can the want of success be wondered at ? 

The Beaehy Head, Wexford, and Dublin, are 
the only multiple cables amongst our list, the 
former having six, the others two, four, and seven 
respectively. The latter is distinguished from pre- 
ceding cables by its massiveness and the extra 
protection of tarred tape applied to the external 
wires. 

The Mediterranean cable is a specimen of a purely 
light form, consisting only of an india - rubber 
covered wire, without external sheathing. The war 
on the Continent has interfered with its sub- 
mergence, 

Great as the success attending cables has been 
this year, it is a matter of some regret that they 
have not been without reverses. Many of our home 
cables have been broken and repaired; the Red Sea 
and the Lisbon and Falmouth have been broken ; 
the 1866 Atlantic has been broken twice, and the 
1865 one for the first time. The two Atlantic and 
the Lisbon cables are still speechless. ‘The St. Pierre 
section of the French Atlantic has also been broken, 
but was repaired. 

Turning to the general features of telegraphy, 
we may mention the general adoption of the Lé- 
clanché battery for telegraph purposes, and the in- 
creased use of the Wbeatstone Automatic Telegraph 
for purposes of speedily transmitting messages. The 
old double needle instrument is now being rapidly 
abolished; the single needle and printing one takes 
its place, to the manifest acceleration of business. 

Numerous telegraph companies have appeared 
during the past year, some have floated, whilst 
others again have sunk: too many enterprises 
were afioat at the same time, and the public con- 
fidence had disappeared. Amongst the enterprises 
we particularise one as entirely novel: the esta- 
blishment of a floating telegraph station at the 
mouth of the Channel; this was successfully accom- 
plished; a ship, the Brisk, was anchored and con- 
nected with the shore, and the communication was 
maintained for some time, but proving somewhat of 
a commercial failure, the ship was removed, and 
the cable picked up again. 

A joint purse arrangement was established with 
the several Atlantic cables, and lately the tariff has 
been increased on account of the number of mes- 
sages being too great for the only working cable. 


One of the greatest improvements introduced for 
some years into submarine telegraphy dates from the 
present year; namely theintroduction into submarine 
cables of Willoughby Smith’s improved gutta- 
percha ; by the use of this the inductive capacity of 
the insulated wire is reduced about 20 per cent., 
bringing it in that respect-on a par with india- 
rubber. This alteration not only improves the rate 
of signalling, but affects an economy on account of 
the sinaller quantity of material being required. 

On the whole we cannot but regard the work 
of the year as teeming with importance. Great and 
vast leve been the improvements, large and im- 
portant have been the extensions. New communica- 


tions have been opened up in every direction ; our | pria 


distant colonies are being daily brought nearer and 
closer to us by the friendly of telegraphy. 
The year has certainly been most fruitful in tele- 
graphic work, and in no branch of engineering has 
there appeared so much activity. But whilst con- 
gratulating ourselves on the good done, let us not 
forget to pay a passing, but well merited, tribute 
to one who has worked long and faithfully in the 
a field. 'To the researches of the late Pro- 
fessor Matthiessen we owe much for the present 
state of submarine telegraphy. No one has laboured 
more than he to improve our conducting wires and 
units of measurement. It is with deep regret we 
lament his untimely end, and wish that his life had 
been spared to add more and more to those labours, 
the result of which, as contributed to the British 
Association, form a fitting monument to a life spent 
for the public benefit, 





THE MADRAS IRRIGATION WORKS. 

THE anicut across the Pennair near Cuddapah in 
the Madras Presidency, is part of the last division of 
the Madras Irrigation and Canal Company's Works 
extending from Kurnooh to Cuddapah now nearly 
completed, and is close to the north-west line of 
railway. Since the works on this canal were 
resumed in 1868, the following work has been 
executed by the company’s engineers on the 190 
miles of canal: earthwork, including revetment and 
shingle, 7,237,900 eubie yards ; masonry, including 
a large amount of cut stone in locks and sluices, 
271,000 cubic yards. The work on the above anicut 
was commenced as soon as the designs received 
Government sanction, and the first well was sunk 
in February, 1869. This important work is half a 
mile in length, of which two-thirds are upon sand 
and one-third on rock foundation. The design where 
on rock is a simple wall; where on sand a sloping 
surface of masonry floored with cut stone, and 
resting upon four rows of brick wells filled with 
concrete, the toe of this masonry slope being 
protected by a dry rubble apron 105 ft. in width. 
Chis work will be completed within four months, or 
two years from its commencement, the latter, how- 
ever, only consisting of twelve working months, 

Including the head works and locks there are 
38,000 cubic yards of masonry, including 1150 brick 
wells, and 8500 cubic yards of cut stone flooring, and 
27,000 cubic yards of large boulders protect the 
foot of the work; these have been hauled three 
miles by bullock powe r. 

During the last working season from January to 
June, 1870, 22,000 cubie yards of masonry were 
built, which include 4000 eubie yards of cut stone 
flooring and nearly all the cut stone required in the 
head works. ‘There were also deposited in the 
rubble apron 14,Q00 eubic yards of large quartzite 
boulders. This rate of progress will compare with 
any work of the kind in India, as will also the cost 
and the quality of the work. The work has been 
carried out by the company’s engineer, Mr. Hig- 
ginson, C.E., and his assistants, with such labour 
as the district could provide. The extensive works 
of the railway company and the high rates that they 
pay, rendered it for some time difficult to obtain 
the bodies of men necessary ; this was, however, 
overcome by having men trained on the com- 
pleted portions of the company’s works near 
Kurnooh. 





THE ST. LOUIS BRIDGE. 

Report of the Chief Engineer, Captain James B. Eads. 
(Continued from Vol. X., page 48%.) 
Widening the Avenues to the Bridge. 

Dvurte the last session of the General Assembly of the 
State of Missouri, a law was — moar. an election to 
be held by the citizens of St. Louis to decide upon the ques- 
tion of taxing the city with a sum not exceeding $600,000, 
to defray the cost of widening the streets leading directly to 
the bridge. This election was decided affirmatively by a very 





handsome majority. Steps havo already been by the 





carry the will of 

the , thus into effect. 
is eames dirs + ge sap 
St. Louis, and is also one of the most It runs 


three on one side 
be 116 ft. wide at the bridge. 
throughout two blocks north, 
idge. From this latter a it be 
from 116 ft. to 76 ft., in the 
Sng of Washinghoa:aveune ‘eth berets othe) cone 
widening ©’ ington-avenue wi ever, a 
access to Fourth-street, which extends wardly oonthe 
bri 4 mile or more in one uninterrupted width of 80 ft., b 
which the southern travel will be conveniently peerirebath wie | 
North of the bridge, Third-street, or broadway, as it is called, 
will afford one grand highway, 100 ft. wide, to the northern 
limits of the city. 

These improvements will no doubt be —— by the 
city authorities as soon as the bridge is fini They will 
contribute greatly to the appearance and beauty of it, and 
will vastly promote the convenience of the public. The wisdom 
and moons te those who voted in favour of providing these 
magnificent ion 6 to accommodate the vast tides of travel 
that will ww to and from the bridge, will be more 
fully appreciated when the structure is completed. 


Changes in the Bed of the River. 


I think the propriety of placing the channel piers of the 
bridge upon the bed- can be no ee Contre if we 
consider the facts developed in sinking them. The remarkable 
scour of 51 ft. below low-water line made in the bed of the 
stream at the east pier, by the freshet of last April, is 
sufficient to prove that the scour extends much deeper than 
was supp to be possible by many distinguished engineers. 
The depth of scour was assumed by them as never exceeding 
30 ft. below low-water mark. At more than twice this dis- 
tance below low-water mark, (66 ft.,) pi of bituminous 
coal, as large as a cocoanut, were found imbedded in the sand 
at the site of the east pier. This coal had evidently been 
mined by man and had not been carried any great distance 
by the current, as ite surfacos were brilliant and the angles 
which had been formed by fracture were and ect. 
From these facts it would seem evident that the coal must 
have been carried by the current to where it was found, after 
the era of steam navigation, as we have no knowledge of stone 
coal having been on the ae before that period. 
These pieces of coal have doubtless been lost from some 
steamer navigating the river above the city and lodged where 
they were found during a deep scour, resulting from some 
unusual under current acting upon the bed of the stream. 
These currents, I am convinced, extend to a ter depth in 
the winter season, than in time of floods, which occur in the 
spring and early in the summer. 

«The channel opposite this city is very narrow and during 
severe winters it usually freezes over very firmly before many 
wider places above are closed. From these open parts floes 
and fields of ice float down and are driven under the fixed 
and frozen crust at this point. The floating ice, being lighter 
than the water, occupies the part of the ch li diate! 
beneath the frozen crust and there stops, and as this engorge- 
ment in the narrow channel is increased by constant acces- 
sions from above, the current must be gradually forced dee 
and deeper. In this way it is not at all im ble that 
where these gorges occur in the river, its deposit may 
be totally removed in mid-channel, and the tadhitesk, exposes 
to the action of the current. When this occurs a continuance 
of the supply of floating ice soon chokes the of the 
water between the rock and the gorged ice, thus a 
natural dam is created across the stream. Sudden rises of 
the river above these gorges, attaining in a few hours several 
feet in height, are not at all unusual on the Missouri and 
Mississippi during severe winters. When they occur, the 
immense pressure of the water finally sweeps away the obstruc- 
tion, and fills the open s in the river below, for miles 
distant, with ice so discoloured with river sediment as to be 
scarcely capable of flotation, and giving ample evidence of 
its imprisonment beneath the surface. 

Colonel Roberts found a bone in the sand within a foot or 
two of the bed-rock, under the east pier. It isa part of the 
femur or thigh-bone of an animal larger than man, and is 
not petrified; from which fact I assume that it could not, 
probably, have been in the place where it was found during 
any long period of time. 

hile on this subject I will state, as an interesting geo- 
logical fact that a piece of the bed-rock waa Sooken olf im 
which is found a considerable amount of white coral. It 
appears on the surface of the piece, which is about 8 in. 
thick, and extends through it, appearing on the lower or 
fractured side. The walls of the cells are incrusted with 
quartz, the crystals of which are so minute that they can 
only be seen through a lens. 

Beneath the west pier logs partly charred were met with 
at the depth of 60 ft. below low-water mark. ing the 
last pumping of sand from the east air chamber, 84 ft. below 
low-water mark, particles of eharcoal were constantly dis- 
charged from the pumps with the sand. 

The bed-rock was found to be of dark coloured limestone 
or marble of such close texture as to admit of a moderate 
degree of polish. Its surfage was worn smooth and covered 
with corrugations of from 8 to 6 in. in size, evidently proving 
that it had been ex to the direet and constant action of 
the current, probably at some very remote period, 


(To be continued.) 
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RECENT PATENTS. 

Tne following specifications of completed patents are all 

dated within the year 1870; and that year should be given 

’ in ovdering them, at the annexed prices, from the Great Sea! 
Patent Office, Chancery-lane. 
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t! 1, aud fish-joints for connecting them together. W 
have an idea that this section of rail, or one closely re 
sembling it, has been patented or proposed before, but tl 
arrangements for producing and fixing it are probably 
novel 

No. 111, 10d.) Evan Leigh, of Manchester, patents 


substituting in the construction of permanent way blocks or 


slabs of natural or artificial stone bolted to the sides of the 


| rails for ordinary sleepers, wood or other suitable elasti: 


; (No. 51, 8d.) James John Miller, jun., of 17, Albert 
H terrace, New Church-road, Camberwell, patents working the 
' i reversing gear of marine engines by means of a piston work 
7 ing in a cylinder, to which water, under pressure, is admitted 
from the steam boiler. We can only suppose that Mr. 
: Miller proposes to draw water from the boiler in place of 
steam, under the idea that if water is used the motion of 
the piston will be more easily controlled than if an expan 
sive fluid like steam be employed. It must be remembered, 
however, that the highly heated water drawn from the boiler 
will itself give off steam within the reversing cylinder, as 
soon as the resistance to the piston per unit of its area is 
: less than the pressure of steam to which the temperature of 
the water corresponds. Altogether we see several practical 
objections to the plan proposed. 
(> 55, 10d.) Alfred Buckingham Ibbotson, of Shef. 
field, patents various forms of fish-joints for rails, which we 
of cannot describe here 
a ! (No. 72, 4d.) Charles Denton Abel, of 20, Southampton- 
4 } buildings, patents, as the agent of Nicholas John Pontiloff, 
Ht ’ of St. Pet g, obtaining a superior class of cast iron for 
castit . running the metal into a Bessemer converter, 
and subjecting it to a blast of air for a sufficient length of 
time to remove ¢ greater part of the silicon, and then 
! running it from the converters into the moulds. This plan 
of partially Bessemerising” cast iron was suggested in 
our « ] ne years ago 
{ No. 80, 8d.) Edme Augustin Chameroy, of 23, Boule- 
| vard Strasbourg, Paria, patents several ingenious ar 
; ra ts for gauging or regulating the flow of water 
| Wei 1 to Dlustrate some of these plans shortly, and we 
; need not, therefore, describe them here. 
{ No. 81, 10d John Henry Johnson, of 47, Lincoln's 
' : inn-fields, patents, as the agent of Auguste Ponsard, of 
Paris. an arrangement of tubular rabble to be used for 
stirr iron during the puddling process, 1 at the same 
ti ntrodacing into the metal a blast of air The chief | 
{ pe irities in the rabble appear to be the mode in which 
i ' it is suspended by an air pipe, through which the blast is 
‘? ® and the means provided for protecting that por 
t f the rabble which is introduced into the molten 
4 i metal, by surrounding it by a coil of pipe through which 
water rculatea. 
N as ml. ) H nry Tem] le lum; hrey a, of W t 
} Limerick tents the arrangement of elevated railway ce 
acribed by us or awe 397 of our ninth volume 
yf No. 90, 8d.) Benjamin Joseph Barnard Mills, of 
; ' Southampton-buildings, patents, as the agent of Willian 
Judson Addis, of Tanna, Bombay Presice y. the svyatem 
: ’ ofe e line tramways, of which we gaye an account o 
page 184 of our ninth volame. 
: (No. 93, 8d.) Louis Sterne, of Great Queen-street 
{ ‘ Weatr ster, and James Godfrey Warner, of Kensingto 
a patent securing the nuts on fish-plate bolts, by slitting the 
H ends of the bolts and expanding the ends by driving 
/ chisel or other suitable tool into the slit. We = nothing 
; ; new in this proposed mode of securing nuts 
f George Thorneloe, of 34, London-wall, 
: { / patents forms of flexible valves, one 
: , | arrangement of which we illustrate in | 
’ j the annexed sketch. Referring to 
m 3 | this, it will be seen that the valve 
sl V, forms a kind of flat cone, having 
I around its periphery a knife edge, 
x : | which bears against the face, F. The 
J wedge, C, bearing against the bar, B, 
; at the back of the valve forces the 
¥ | latter against its face. 
. | (No. 96, 10d.) William Denison 
4 and Henry Teall, of Leeda, patent an 
arrangement of trunk engine for 
driving twin screws. In this engine 
the cylinder is laced between the 


two screw shafts, and both these shafts 
are coupled by the connecting rods to 
one piston, the latter having a trunk 
on each side. 
by eccentrics on one of the screw 
shafts. 


a 


The slide valve is driven 


ote 


This arrangement is a simple 
but it is open to the important 
objection that it renders it impossible 


one ; 


to stop or alter the speed of the two 
screws independently, and thus, in 
cases where it was adopted, one of 
the main advantages of the twin 
screw system would be lost. It is 
true that by stopping the engine on 
one of the dead centres, and then moving the shafta round 





or a short distance by hand, it is possible to cause the two 
shafts to revolve in either the same or opposite directions, 
as may be desired. But this mode of reversing one shaft 
is far too slow a process to be of any use in handling the 
engine for steering purposes. 

No. 101, 6d Alfred Buckingham Ibbotson and 
Johan Anderson Lindblad, of Sheffield, patent a form of 
three-headed rail, together with arrangements of rolls for 
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substance being interposed between the rails and the stone 


blocks, We certainly do not admire these plans. 
(No. 122, 106d.) Henri Adrien Bonneville, of 10, Sack- 
ville-street, Piccadilly, patents, as the agent of Pierre 


Grandjean, of 39, Rue Reaumur, Paris, methods of warm 
ing railway carriages, &c., by means of lamp stoves, in 
which petroleum or some other volatile hydrocarbon is 
burnt. The patent also includes ventilating arrangements, 
which we cannot describe here. 


ARMOUR-PLATE BENDING MACHINE. 


We illustrate, above, an arrangement of rolls, &c., for | 
atented, by Mr. 


bending armour plates, designed, and lately 
Thomas Claridge, of Bilston, and Mr. Joshua Jeavons, of 
Sheffield. In the views shown in our illustration, A, A are 
the standards, and C, C the main rolls, there being placed by 
the side of these, horizontal cramps or bearing bars, D, D. 
These bearing bars are adjustable vertically, and they carry 
a series of guide rollers, ¢, d', and guards, ¢, e', these latter 


consisting of bars attached to the bearing bars at their outer | 
ends by hinged joints, ff", the pins of these joints serving | 


also as axes for the guide rollers, d, d'. The guards, ¢, e’, 
also carry other guide rollers, d*, d*, and their inner ends are 
tapered off, and rest on the lower main roll, as shown. The 
bearing bars, D, D, with the guards and guide rollers in con- 
nexion with them, are raised and lowered more or less in the 
slots, B, B, according to the amount of bend to be put into 
the plates, by means of the vertical screw spindles, E, work- 


| ing through nuts, F, carried in the ends of the bearing bars, 


these spindles being actuated by means of tangent screws, H, | 
H, carried in the brackets, J, and worked by the handles, | 
nt | 


, I, these tangent screws gearing into worm or tan 
wheels, G, G, fast on the upper ends of the screw spindles, 
E, E. The pressure of the woh ee roll, ©, is adjusted by 
means of the gearing, K, an d wheels, L, L 

The bending of the plates by this arrangement is effected 
gradually in the following manner: After the plate is rolled 
and reduced to its proper thickness, the cramps or bearing 


producing such rails, and also forms of chairs for carrying | bars, D, D, and rollers, d, d', are raised by the screws, E, E, | 
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CLARIDGE AND JEAVONS'S ARMOUR-PLATE BENDING MACHINE. 
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and caused to impinge upon the under surface only of the 


plate. The main roils are now set in motion, and by the 
action of the reversing driving gear cause the plate to 


traverse to and fro, and simultaneously the rollers, d and d’, 
are raised by means of the screws and wheels as before 
described. and thereby made to impinge upon the under 
surface of the plate until it is bent to the proper curve 
required. If desired, also, guide rollers acting on the top of 
the plate may be provided so as, in conjunet with the 
bottom rollers, to bend the plate transversely. 

Besides the arrangement of guide roller already spoken of, 
the machine is provided with a pendant or radius bar, M, 
having at its lower end hooks taking hold of the plate to 
be bent as shown in Fig. 2. The upper part of the bar, M 
is serewed as shown, and it passes through the crosshead, P 
a nut on each side of this crosshead enabling the length of 
the bar to be adjusted. The bearings in which the crosshead, 
P, turns can also be raised or lowered by the screws, 0, so 
that the position of the centre on which the bar, M, turns can 
be adjusted according to the curvature to be given to the 
plates. 

There are also provided two outer guide rollers, d‘ and d°, 
fast on the shafts, d® and d’, which shafts work in brackets, 
d*, secured to the outer bearing bare. A positive rotatory 
motion is imparted to the rollers, d* or d°, aceording as one 
or the other set of such rollers is acting for the time being as 
the entering or feeding rollers for introducing the plate 
between the two main rolls, C,C. This motion is derived 
from the frictional contact of a grooved friction pulley, Q, 
fast on one end of the lower main roll, C, with an inter- 
mediate V-edged friction wheel, R, R', capable of being 
raised or lowered by the level handles and links, 8, 8’, so as 
| to bring one or the other, as the case may be, into or out of 
| gear with its corresponding V-grooved friction pulley, T or 
T’, fast on the outer ends of the shafts, d®° and d’. This 
arramgement is shown clearly in Fig. 2, where the friction 
pulley, T', is shown in gear and the opposite pulley, T, out of 
action so as to drive the guide rollers, d*, on the front or 
entering side of the machine, and thereby facilitate the 
entrance of the armour plate to be operated upon whilst the 
opposite corresponding guide rollers, d+, remain stationary. 

Altogether the machine we have described appears a 
promising one, and we hope at some future time to be able to 
say something of its actual performance. 


on 


Iypras Rattway Manacement.—The working expenses 
| of the main line of the East Indian Railway were last half year 
| 89.78 per cent. of the traffic receipts. ‘The net earnings per 
| train mile were last half year 5s. 2d. as compared with Os. 5d. 
in the corresponding period of 1869. 
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BAIN’S 


We illustrate, above, a neat arrangement of doubie-acting 
pump, designed by Mr. James Bain, of 215, Grafton-street, 
Toxteth Park, Liverpool, and specially intended for use in 
marine engines. Referring to the vertical section, it will 
be seen that the pump consists of a cylinder, A, fitted with 
a movable plunger, B, this plunger working inside the 
cylinder, A, and outside a pipe, C; the upper ends of the 
cylinder, A, and plunger, B, being provided with stuffing 
boxes, asshown. The upper end of the pipe, C, communi- 
cates with chambers provided with suction and discharge 
valves, and similar valves are fitted to the cylinder A. In 
our engraving the plunger, B, is shown connected to rock- 
ing levers, the other ends of which are supposed to be 
coupled to the crosshead of a vertical engine ; but, of course, 
the mode of giving motion to the plunger can be varied as 
circumstances may render advisable. 

We have called this pump double-acting, but, in reality, 
it may form either a double-acting or two perfectly inde- 
pendent single-acting pumps, according to whether the two 
suction and discharge pipes are in communication or not. 
In applying the arrangement to vertical marine engines 
with surface cor sers, Mr. Bain proposes to work it as 
two independent pumps, the plunger, B, and stationary pipe, 
C, forming a cold water circulating pump, and the plunger, 
B, and cylinder, A, forming the air pump. The weight of 
water carried ins the plunger, B, in this arrangement 
constitutes an excellent counterweight, assisting to balance 
to a greater or less extent the weight of the steam piston, 
piston rod, connecting &c., with which the opposite 
ends of the rocking levers areconnected. The arrangement 
has the advantage of being very compact, while the only 
packing to be kept tight is that of the stuffing boxes, which 


are thoroughly a sible. If desired, the feed and bilge 
pumps can be m n the same plan as the large pumps, 
as shown in the front elevation. Mr. Bain also proposes to 


apply his arrangeme of pumps to donkey engines, and 
we believe that a y neat form of donkey engine could 
be made with such a pum; 


Hanwicu.— Mr. Cardwell, Secretary 
at War, recently vis Harwich with the view of making 
arrangements for t! lopment of additional defences at 
that port. A contract for the new works contemplated has 
already been let to Mess of Westminster, and opera- 
tions have been commenced, both at Landguard Fort and the 


Redoubt. 
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A disastrous accident recently occurred 
e failure of a bridge over the Cheyair 

at the company proposes to reconstruct 
the bridge on a different plan to that adopted in the erection 
of the structure which gave way. The abutments at each 
end of the bridge will be built of granite, instead of brick and 
chunam, and the centre will be constructed with screw piles 
over which the girders will be placed. 


Mapras Ratiway 
on this line through t 
river. It is stated ti 









—A committee has been appointed, 
R.E., M.P., as president, and Lieu- 
i Mr. Abel, F.R.S., as members, to 


BatLoors 1x Wat 
with Captain Beaumont 
tenant Grove, R.E., an 
carry out experiments L 
connoitring purp The former experiments on this sub- 
ject, which were c: 1 out at Woolwich and elsewhere a 
few years ago, were not attended with any useful results, and 
we believe the attempts which have been made during the 
present war to re itre with balloons—an application not 
to be confused witli the use of balloons for postal purposes— 
have not been more satisfactory. But the Americans on 
several occasions employed balloons to reconnoitre with fair 
success, and Capt Beaumont’s committee may be able to 
throw some new lizht upon a subject which it certainly seems 
worth while to work out.— Pall Mall Gazette. 
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DOUBLE-ACTING PUMP. 





m the utilisation of balloons for re- | 





THE EIDYPSOMETER. 

In February last an Italian-Swiss engineer, M. Henri 
Gallati, addressed a communication to our Italian contem- 
porary J1 Politecnico (No. 2, 1870), advocating the expe- 
diency of certain modifications and improvements in geo- 
detical instruments, citing, in support thereof, the expe- 
rience recently acquired by Austrian surveyors in Turkey. 
These suggestions were intended to apply to the instru- 
ments originally designed by Professor Porro, of the In- 
stitute Tecnico of Milan. The most important consisted in 
the substitution of an instrument devised by the writer for 
first-class survey work, and named, as above, the “eidyp- 
someter,” for the second size “ cleps” of Porro. 

In a later number of the same periodical (No. 9, Sep- 
tember, 1870), a paper appears from the pen of M. Porro 
himself, according the highest praise to M. Gallati's inven- 
tion. It is, M. Porro says, all that a surveyor can desire 
in point of accuracy, weight, and size, and, although no 
mechanical improvement can be regarded as finite, he thinks 
it will be long before its merits are surpassed. No sketch 
is given of the instrument in either paper, but some of the 
advantages offered by it will readily suggest themselves to 
all who have had experience of the trouble and anxiety in- 
volved in the carriage of ordinary geodetical apparatus in 
new countries. 

The eidypsometer, according to its inventor, is a modifi- 
cation of the alt-azimuth of Airy, with various additions, of 
which the most important is the application of the tmesi- 
metric system of Capelli, adopted in the tachometer to the 
horizontal and vertical circles. It has a Gauss compass, 
which, together with all the delicate portions of the instru- 
ment, are enclosed in a metallic case. The azimuthal and 
vertical circles are 11 centimetres in diameter. The former 
is graduated into 8000 parts, with 20 larger divisions, and 
is furnished with four microscopes, each with five wires. 
One reading of all four, according to M. Porro, is superior 
in accuracy to twenty repetitions of the theodolite, not to 
speak of the saving in time thus effected. The arrange- 
ments of the instrument are concentric, as in the alt- 
azimuth of Airy, not eccentric, as in Porro’s instrument, 
and in most Continental theodolites. 

The telescope hae an object glass of 60 millimetres (2% in.) 
aperture. It is furnished with three sets of wires, making 
16 in all, for use within the respective limits of 200, 400, 
and at and above 1000 metres. The telescope has ‘a 
prismatic eye-piece as in Ertel’s instrument. A “ finder” is 
attached, and a place is contrived for a seconds watch to 
be in a convenient position to the observer's eye while using 
the instrument. The eidypsometer has a portab le stand. 
The instrument complete, stand included, can be fitted into 
a case of the following dimensions: 0.60 metre x 0.30 
metre x 0.20 metre, or in English figures, 24in. by 12 in. 
by 8 in. 

The cost is given as 1600 lire, or about fifty guineas 
English, ten guineas less than the instrument it is designed 
to replace—a price which it need hardly be said, assuming 
the above statement of its capabilities to be correct, con- 
trasts very favourably with English instraments of the 
same class, 


Tug Fresca Artastic Casie—tThe traffic now being 
forwarded through the French Atlantic cable averages above 
7000 words daily, being at the rate of five words a minute 
for the whole 24 hours, a speed which suffices to clear off all 
the messages sent within the day. On some days nearly 
10,000 words have been transmitted in the 24 hours, showing 
that the capacity of the cable is much more than sufficient to 
convey the present average traffic. 








end the “ die-box,” C, 
and 8. To the tup of the hammer there is attached a 

(marked B, in Fig. 2), a8 shown, the end of this lever pass- 
ing through the hole in the die-box, so that as the tup 
moves up and down the lever turns the shaft on which the 
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die-box is fixed, and gives motion to the valve. The die-box 
is fitted with a loose die, F, and by means of the wedge, D, and 
double-threaded screw, E, this loose die can be adjusted so 
as to give the tup lever more or less play in the opening in 
the die-box as may be desired. By this means the length 
of stroke of the hammer and force of the blow can be 
varied, the greater the “‘ play” of the tup lever in the die~-box 
the greater being the length of the stroke and the heavier the 
blow, the valve being allowed to remain longer open. The 
stroke can readily be varied while the hammer is at work. 
When it is desired to work the hammer by hand, the set pin, 
H, is unscrewed, and the nut, I, slackened, thus leaving the 
die-box free to revolve on the shaft, J. When the self- 
acting gear is in use the die-box has to be screwed firmly 
up against the collar on the shaft, J, as shown. For all 
hammers less than 10 cwt., Messrs. Barrans employ riggs A 
slide valves as being the most easily kept in repair. © 
have heard good accounts of the performance of Messrs. 
Barrans’s hammers, and we believe that the gear which we 
have described answers its purpose capitally. 





Tux St. Tuomas asp Porto Rico Tetzerara.—The 
West India and Panama Telegraph Company ( Limited) state 
that they have received advices that the submarine cable has 
been successfully laid between the islands of St. Thomas and 
Porto Rico, and will be immediately opened for public traffic. 
They add that the section between Porto Rico and Jamaica 
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MK. CHIL DERS’S MINU TE 


W & have considered the Minute of Mr. Childers! "6, the o7th April, the drawings of the ship and the Con- 
with reference to the Captain, to which we referr d | troller’s r port were referred to a committee of naval officers, 
last week, of sufficient importance to justify us in | presided ver by Admiral the Earl of Lauderdale, who were 
reprinting it Of course, it is impossible to find | instructed t ee rt on every point connected with the pro- 


t 
space for the ch witnesses as they might 














numerous appendices, which are ex- | POS, ¢xamining think neces- 

Seemale voluminous. Wat. Ghale auhetemes hen been | 7: Their report t, whie h is very full and eritical, and which 

meer concludes by recommending thata ship should not be built 

well incorporated in the following report on this design, says only, with respect to her stability, that 

Minute with Reference to the Captain. re“ was nothing in the construction of the ship to lead 

Admiralty, 30th November, 1870 them to believe that her stabitity would be different or in- 

Iw the Board Minute on the "pr ceedings of the court- | ferior to any other armour- «plated ship of similar dimensions 

martial, which inquired into the causes of the loss of H.M.S, | but that on this point they only drew their conclusion from 

Captain, it is state i that an offix minute was in course of | the evidence of the naval archite cts whom they had ex- 

preparation which would, am: other things, explain the | amined These were, Mr. Reed, the Chief Constructor of 
origin of the building of the ¢ aptain, and the subsequent | the Navy, and Mr, Seott Russell. 

proceedings of the Admiralty in connexion with her. I append the chapter of the report relating to the ship's 

I propose in the present minute to set out fully— sea-going qualities. 


The 
to be built 


The committee, however, recommended that a conclusive 


ircumstances under which the Captain was ordered 
trial should be given to the turret system in a sea-going ship, 


lir 





2. The proceedings in connexion with her from the time | the outline of which they sketch ; and on the7th July, 1865, 
of her being floated out down to her loss. the Board direeted the Controller of the Navy to submit 

3. The policy of the present Board of Admiralty with re- | such points, as appeared to him necessary to be decided, be- 
spect to t aed ships fore commeneing the preparations of a design for such a 

Before commencing this narrative, there isone matter as to | ship. His report is dated the 13th July, nk on the 13th 
which I am anxious that there should be no misunderstand- | October the Board communicated to him their decision as to | 
ing, I mean that of responsibility in eh transaction of Ad- | the principles that were to be kept in view in designing the 


miraity business shy 
: Lon ti 
martial, and 
that it appears t 


Am these, they laid down that the freeboard 
ity by wit- | should be 14 ft., that the masts should be considered as only 
n the correspondence pro- | auxiliary, and that the fore and aft fire of the turret should 
» me desirable to state with- | be given up 


ngest 


is subsect 





Was Sa ’ responsibi 
at the court 


duced before it 


nesses 





























out reserve that which is laid down in theorder in Couneil of On the 28th October, 1865, the Controller was authorised 
lith January, 1869, namel That the First Naval Lord is | to communicate with Captain Coles as to the detailed plans 
the First Lord of the Admiralty for advice and | for turrets; but these communications did not produce | 
ters relating to the fleet and the personne! of | any satisfactory result, Captain Coles objecting to parts of 
hat the Controller of the Navy is similarly re- | the design of the ship as discarding some of the chief merits 
m in matters relating to construction and t rt t t system After much correspondence, and in 
i that so long as these, and the other officers, | reply to a letter of the 17th April, 1866, the following com- 
sare defined by the Order in Council, faith- | munication was addressed to C apte ain Coles 
fully perform the duties of their several departments of busi- | Admiralty, 24th April, 1866. 
Nas ; inicating with each other when necessary. ar * Sir I have received and laid before my Lords ( omm $- 
advising the First Lord, and taking his deeision on all | sioners of the Admiralty your letter of the 17th inst , and | 
matters requiring his authority, he is responsible for t! am commanded by their lordships to acquaint vou that they 
decisions, and generally for the administration of naval | have had before them the correspondence which te passed 
affarrs between you and the Controller of the Navy, relative to the | o 
Whatever changes, in the detail of Admiralty business, | design for H.M.S. Monarch. You have stated, after receiv- | 
eXperience may pr to he desirable, I trust that this prin- | ing from the Controller the fullest information that it was | 
ciple of iz idabresponsibility, both of the First Lord ar possible to give you, that the Monarch will not re present | 
of the other members of the Board of Aduiiralty, will be | your views of a sea-going turret ship. The objections stated 
mainta | ununpaired. in your letter apply chiefly to those features of the design 
L. which are inseparable from the conditions laid down by my 
The ry of the oceurrences which led to the ordering of | lords in their instructions to the Controller, and to give effect 
the Captain may be stated as follow to your proposals, it wo necess their lordships | 
Captain Coles, whe between 1859 and 1561 had been in | to abandon c ynclusions deliberately arri Seok and to substi- | 
communication with the Admiralty and the War Office, with | tute for the Monarch an entirely new design. 
reference to Mig invention of working a gun on a turntal “ My lords are not prepared to take this course; they be 
and covering it with a shield or cupola, and who had pr eve that the Monarch will afford the means of ascert uning 


»the Admiralty a succession of plans for constructing | the advantages or disadvantages of central 


posed 















































ships tqearry guns so worked, appears in 1861 to have ar- | sea-going ship; and the Controller will be 
rived at the eonelusion that his yet em might be, with great | ceed with her construction as designed. 
advantage, applied to sea-going ships, and the following “The Controller will be further informed that my lords 
senterée oecurs in his letter of the 1 April, 1862: “One | not consider that any practical advantage would be derived 
of the greatest merits which I claim for my invention is ite | from fu r disceu ng with you the al features of the 
adaptation to sea-going vessels; and, as I wish to be most | ship, and that he is to « nfine himself in ‘ ations 
ex} ton this point, I will repeat what I undertake to do | with you to those points which bear « e fkic rking 
should I y be allowed the opportunity I propose t ft turre You are, therefor sted ft rn t 
build tw istinct classes of vessels, one to replace our wooden | the ¢ troller the drawings that have isentto you. As 
frigates i ers for sea-going pury the other a totally ; however, in your letter of the 3rd instant, you express 
different and smaller vessel, or steamer-raft, for coast and | your readiness to design a ship with two turrets, and you 
local defence. I have already stated how I propose to build | have now stated that you have several methods by whi h th 
and organise.# coast flotilla, of steamer-rafta. I now wish | desired objects may be attained, my lords will give you the 
to state further that I will undertake to prove that on my pportunity of reducing t your own views of what 
r " a vessel shall be built nearly 100 ft. shorter than | a sea-g ship and they will authorisé 
the Warrior, and in all respects equal to her, with one ex v to} fine n with any of the firms 
ception, t I will undertake to disable and capture her in | named ompanyir 1d to submit a design for 
an hour. She shall draw 4 ss water, require only half | a sea-going to carry not less than two turrets; should 
the crew, and coaf#the country for building at least 100, my lords be able to approve the design, and should they ri 
less. lam ready to fall or stand on these assertions.” ceive from the firm selected such a tender as they would | 
communication to nearly the same effect had been made | feel themselves justified in accepting, they would then pro 
to the Admiralty in the previous October, but had not been | pose to Parliament that provision should be made in next 
received favourably, the Board “ not being prepared to ex- ‘s estimates for building such a vessel by contract 
perimentalise on 80 and expensive a senile; and the t be found inexpedie to enter into such a contract. 
only applications of Captain Coles’s principle, before the s would defray the expenses incurred in preparit 
year 1565, were in the cases of the Prince Albert and Royal | the designs 
i signed for coast defence only ' My lords } nly further t t they consider it 
hil n the 18th February, 1% Captain Coles lispensable that in any sea-goir t uip provi 
» requested permission to design a sea-going turret | should be ms for the efficient protection of the vital parts 
ship, either in conjunction with the ¢ troller’s Department f the ship from heavy shot; for the health and comfort of a 
or with the assistance of a competent draughtsman; but | crew sufficient in number, not only to work the guns and t 
after some delay and misunderstanding, the Board decided | handle the ship with ease, but to keep her in the order re- 
that it yuld not be prudent to commence the building of | quired for an efficient ship of war; that she eh¢ have 
such a ship, until, by the completion of the Royal Sovereign, | sufficient speed; and that she should _ ss the sea-going 
Prince Albert, and some of the vessels building in private | qualities of a good cruiser. 
yards, further experience had been gained of the practical “Tam, &c., 
working of Captain Coles’ Signed) “W. G. Romatsr | 
In August and Octol Cs n Sherard Osborn re- | Captain C. Coles, Medina-villa, Vents | 
ported the results of the trial of the Royal Sovereign, and f firms which may be communi 1 with as re- |} 
on the 24th November, 1864, Captain Coles was authorised design of a two-turret sh i 
to prepare, with the assistance of Mr yor omy the ch ‘The Thames Iron Shipbuilding y Company. 
draughteman of Portsmouth Dockyard, a design for a sea “ Messrs. Samuda. 
going turret ship combining an armament of “the heaviest * The Millwall Iron Works Company. 
guns with high speed and good sea-going qualities. On th “ Messrs. Wigram. | 
Sri April, 1565, Captain Coles forwarded the drawings of a “ Messrs. Laird, Birkenhead. 
vessel which he hoped would meet the wishes of the Board * Mesars. Palmer, Newcastle. 
ar nthe Sth and 26th April the Controller of the Navy “ Messrs. Napier, Glasgow.” | 
furnished full reports on this design. On the Sth X fay, 1866, Captain Coles rey | 
In these reports no reference is made to any want of stal ‘Cranmers, Mitcham, Surrey | 
lity in the sh p, which was to have a freeboard of 10 ft r “ Sir,—With reference to your letter of tl , in 
the « rary, it 1s stated that “ the sea-goimg qualities of t! which you inform me that their lords hi ps would give me the | 
ship w gain, “ that ther 18 HO reasor ypportunity of reducing to practice my own Views of what i 
tos qualities would be inferior to | a sea-going turret ship should be, and that they authorised | 
others, t her lwarks might be de-| me to put myself in communication wth any of the firms | 


| stroyed in a heavy sea, and her decks swept clear after their 








large 
borne 


hed that 
1} 


| carr 





} seen 


the water. In fa 











with 


that Captain Col 
warded to their lordships as a perfect 
a desi gn emb lying so ' 


by this depart nt at 
years, 


I beg leave to state 
renera! 


ease of the single screw ship the section is given as 
and elsewhere as 1118 ft., 
and also as 6! 


the sections are concerned, but the 








named in the list whic ch aesoummeil your letter, and te 
submit a design for a sea-going ship, to carry not less thar 
two turrets; | have now to state further, for their lordsh pe 


information, that I have, in accordance with the authority 
so given me, put myself in communication with Mesers. 


Laird Brothers, the builders of the greater number of the 
turret'ships now afloat, and that those gentlemen are dis- 
ysed to co-operate with mein carrying into effect their 
Loudahipe’ directions. I am under the impression that the re 
exists some gre or other record of the objections made te 
the two-turret ship, designed by Mr. Barnaby, of the Con- 
troller’s Office, and emb< ying my views, in 1563; and if sa, 
it would seem to be desirable that I should now be furnished 
with a copy of any such document, so as to enable me te 
consider those objections, with the view of obviating them. 
‘As I shall have to supply Messrs. Laird with the draw- 
ings of the turrets, and other points incidental to the turret 
system, will you favour me with their lordships’ directions, 
whether I am to have the serviees of the same Government 
draughtsman (Mr. Tarring) as before, or whether I am te 
employ my own private draughtsman. 
“Lam, &c., 
— P. Cones. 





* (Sig gne d) 
“W. G. Romaine, Esq., C.B., &e., 


On the Mth July, Captain Coles Sioa th ign of« 








two-turretted sea-going ship, prepared by Laird 
Brothers, together with a letter from that firm. The Chief 
Constructer was directed to report on this gn, which he 
did in the following words: 

“20th July, 1866. 


“Controller of the Navy,—I beg leave to submit the 


following remarks upon the accompanying design for a turret 


ship, prepared by Messrs. Laird and Captain Coles 


“ This design is fo w aship 10ft. shorter, 4 ft. 3 in. less im 
the beam, and of 827 tons less than the Monarch ; this re- 
luction in the dimensions, as compared with those of the 
Mo narch, being made practicable by a very great reduction 











in the ‘ freebo: ved,” r height of the ship out of water, the 
Monarch having been made 14 ft., in obedience to their lord 
ships’ order of 13th October last, while that of the w design 
is but 8ft. This great reduction in the height of the armoured 
side of the ship, and of the turrets and guns, not only reduces 
the weight to be carried, but also enables the designer t 
ybtain the requisite stability with a reduced beam or breadth, 
and both these circumstances again render it practicable te 


btain the required speed 


I with less engine power, the pro- 





| posed ship consequently havir g engines of 9U0-horse power 
whi le the Monarch’s are of 1100-horse power. 
‘Under these circumstances, it may at first sight appear 


| that the tonnayre of the proposed ship, 4272 tons, is still very 
| ; 


but it must be 
sed ship is com 
thick for 80 ft. 
m satis- 
esigned and proportioned, and that 
er dimensions are unduly large, for the weights to be 
edand the speed to be attained. I do not think she 
rs very materially in these respects from what would 
ve been proposed in this department had their lord 
fit to sanction in our jonge an upper deck 8 ft. 
t, the tonnage of the new demgn 


for a ship carrying but two 
in mind that the armour of the 

ted up to the upper deck, and that it 
f length on each side, and after due investigation I a 


hat the ship is well d 


turrets 
propo 


is 8 in. 


‘ 
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as the Bellerophon’s, and it was upon the 
a basis that I “proposed to and 
nded ¢ aptain Ci ' sto proceed, 1 y twe 
iin my evidence before the 1 t Ship 
minittee. The system of construction proposed for this 
ship is also the same as in the Bellerophon, not only as re- 
gards the skin plating end external stringers behind the 
armour, but also as regards the double bottom, and the 
le of putting it together with bracket plates and 
angle irons. I also consider that the speed of the proposed 
ship would be about equal, or nearly so, to that of the Belle- 
rophon 
In all these essential particulars, therefore, the proposed 
ship conforms exactly to the views which have been enter 
tained for years past in this department; and t 





sed have been added the forecastls 


Monarch 


ve m 


entior 


ne Use 





system 
ance, ha 
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as now, h 
design, and 
cuthing off 
guns. Int 





OTe, 
with it the 
the stern fire 








the turret etter just 





fe Japtain Cx les also re presented t the 106 
mms which are to be used at the bow and stern of 

are larger than is desirable; he now proposes 

same guns however, for his own design, the only differ- 
nce being that in the Monarch these guns will be protected 


armour, while the bow gun will be completely exposed, 
to rifle fire, in the new design 

‘I mention these things because it is embarrassing to find 
] acce pted from Laird, and for. 
ly satisiactory pre posal, 
s against the adoption 
strated when proposed 
during the last twe 


ven 





Messrs. 





y featu 





f which he energet 





tically rem 
various times 
closer investigation of these designs, 
that I see no reason to m the 
accuracy of the calculations upon which they are 
vased. There are, however, some few discrepancies in the 
apers accompanying Messrs. La area of 


“ Coming now to th 


quest 
juest 


rd’s letter. The 








nidship section of the twin screw ship being given, for 
example, as 1052 ft. in one place, and 1078 in another, and 
the displacement as 6740 tons and 6950 tons; while in the 


10918. 
and the displacement as 6778 tons, 





“‘ These discrepancies are of but little moment in so far es 
y are Jarge as regards the 
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disp! »cements: I have, therefore, had them calculate d in this 
effiice, and find that they approach so nearly to the larger 
figures given by Messrs. Laird,* that I should not hesitate to 
admit the accuracy of the drawing. 

“ As regards stability, I have no doubt that both designs | 
are satisfactory in that respect. } 

The weights allowed for the gear, stores, &c., which the | 
p is to carry, are also satisfactory, and I consider that by 
ing steel t » the extent proposed (although I do not myself 
eonsider that the bulkheads are the best places to apply such 
a metal), and by taking great care not to introduce iron un- 
secessarily in the structure, the hull may have its weight | 
kept down to the limit proposed, which is certainly small. 

“ As regards the speed, I have compared the section, dis- 
placement, and power of the single screw —— with those 
ef the Bellerophon and other ships, and consider that with 
engines of the proposed power, the promised speedof 14 knots 
may be attained ; but I do not think any considerable excess 
above that #peed can be anticipated. 

“ Messrs. Laird consider that they can be equally sureof the 
speed whether the ship be fitted with one or with two serews, 
but we possess no information in this department that cam be | 
relied npon as conclusive on this point. Nor am I of opinion 
it additional powers of turning and mancuvring’ | 
wil] result from the use of two screws, except in the one case 
ef requiring to turn the ship round om her centre. In that 
ease the use of the two screws is no doubt valuable, and this 
advantage, coupled with a reduction of 2 ft. in the draught 
ef water, may be sufficient to justify their adoption. Ifthe 
decision of this point were left to mein the present instance, 
I should certainly adopt the two screws. Captain Coles, 








that ‘gr 








who makes no allusion to this point in this letter of the 16th, 
should, I comsider, be requested to state his opinion-upon it. 
The flying deek, which it is proposed to fit over the turrets, 
from poop to foreeastie, and which was ordered some months 
sir r the Scorpion, appears to me to be a most valuable 
a 1 to the comfort and security of a turret ship. 

67 ~abin and mess accommodation would, no doubt, be 
arn} the proposed ship, but would need revision on some 
Y fore it was carried out. 

' “YT have only to add, that I see no reason to doubt, from 

preliminary examination I have made, that this is in the 
main a wel considered and w ntrived design for carry 
ing large guns in turrets upon Captain ( oles’s system, if we 
take for granted that the deck high enough and the use 
ef the tripod masts satisfactory ; but if this department is to 
ur take the responsibility of insuring the satisfactory con- 
str n and eq uipme nt of such a ship, it will be necessary 
ry ct the drawings and specification to a further and 
. nute investigation. 

(Signed “KE. J. Reep.” 

His report was covered by the following submission from 

the Controller of the Navy 
“ Admiralty, S.W., 20th July, 1866. 

The full report made by the Chief Constructor on Messrs. 
Laird’s design, in which I concur, renders it necessary for me 
to 6 but little. 

i loubtful whether the proposed height of the upper 
deck of the water, viz., 8 ft mbined with the length 
and ght of water of this design, will be satisfactory for 
a sea ng cruising ship. 

1 am extremely doubtful whether the indicated horse 
power expected will be developed, from the experience we 
have lately had with the engines of other makers. 

\s the all-round fire, which, in my opinion, is the most 
valuable feature of the turret armament, has been sacrificed, 
4 y 2 poop and forecastle, and, secondly, by tripod masts, 

t k the adoption of twin screws very important. 

Che knowledge we have of their power to develop equal 
speed to that of a single screw is not sufficient to enable me 
$ | sure that so high a speed as that promised will be de- 
elo} 


ed. 
If their lordships should approve of Messrs. Laird build- 
ing this ship as designed, the terms of the contract should 


be strictly scrutinised, to prevent any after-claim for addi- 
nal charges, and the drawings and specifications should 
be further examined in this office before any decision is 
Snaily come to. 
: (Signed) “R. 8. Roprxsow. 
On the same day (the 20th July) the estimate for the 
Captain was laid on the table of the House of Commons, and 
on the 23rd July, 1866, without waiting for any further in- 


vestigation of the drawings and specifications, the Board 
passed the following minute : 
“ My lords approve of this ship being built as proposed, on 


the entire responsibility of Captain Coles and Messrs. Laird, 
under the usual Admiralty inspection as to workmanship and 
material, and the necessary steps for a contract are to be 


taken. 

“ My lords consider it would be advisable to adopt the 
principle of the double screws, provided Captain Coles con- 
curs and is satisfied that no loss of speed in the ship will be | 
eecasioned thereby :” and ietters were written accordingly to | 
Os tain Coles and the Controller. | 

deem it necessary to observe, that the approval of the | 
Board is not given in the terms set out in the previous Board | 
minute of the 24th April, 1866. | 

According to that minute it was intended that, before j 
entering into a contract, the Board should approve the design | 
and certain indispensable conditions were laid down. : 

But the minute of the 23rd July, “ approves of the ship | 
being built as proposed, on the entire responsibility of Captain 
Coles and Messrs. Laird,” and in the letters based on the 
minute, the words “ on this design” were inserted after the 
word “ built.” This difference between the two decigions led 
to the question being raised at the court-martial, whether 
the Board of Admiralty, as well as Messrs. Laird, were re- 
sponsible for the design. 


On the 24th July Captain Coles accepted the responsibility 
for the design in t ‘ellowing letter : 





orresponding apparently to an increased draught of 
r. 


Wate 








oF “24th July, 1866, 
“Sir,—I have to acknowledge the receipt of your letter of 
yesterday's date, and I have to state in reply that I concurred 


| with Messrs. Laird in the proposal to fit the proposed ship 


with two screws, which is the plan which I think preferable. 

“I certainly consider that the proposed ship will be an 
effective man-of-war, and, as regards the design, I am not 
only ready to accept any joint responsibility which may 
fairly belong to me, be ready to take the sole 
responsibility of strongly recommending their lordships to 


| build this ship as designed. 


“ But as regards contracts, prices, estimates, or any mat- 
ters other than the design itself, the responsibility, of course, 
will rest with Messrs. Laird. ‘ 

“T have, &e., 
; (Signed) “Cowper P, Couzs. 

“ W. G. Romaine, Esq., C.B., &c., &e.” 


On the 2nd August following the Controller forwarded 
another report from the Chief Constructor, whieh was in 


these words : 
“2nd August, 1866. 

“ Controller.of the Navy,—I beg leave to submit the fol- 
lowing observations with reference to their lordships’ order 
of the 23rd July, 8, approving of a ship being built en the 
design submitted by Captain Coles, on the entire responsi- 
bility of himself and Messrs, Laird, but subject to the usual 
Admiralty inspection as to materials and workmanship. 

“Their lordships are no doubt aware that the limitation of 
the Admiralty inspection to ‘materials and workmanship 
relieves this department of, and per upon’ Captain Coles 
and Messrs, Laird, ajl responsibility concerning those many 
details of construction, the regulation of which ordinarily 
constitutes a large part of the duty of the Admiralty officers 
in reference to contract ships. 

“ These details, whieh often form no part of the specifica- 
tion, but upon which the strength and durability of a ship so 
much depend, have hitherto been under the control of this 
department and its officers, and have required and received 
the greatest care and attention, owing to the many induce- 
ments which contractors are under to cheapen the work by 
arranging such details according to methods which would not 
be approved by our officers or by myself. 

“Contractors have long been gnxious to become indepen- 
dent of this office in this respect, and I have no doubt that 
others will eagerly claim the benefit of the precedent which 
this case will afford. I must, however, do Messrs. Laird the 
justice to say, that there is no firm in whose favour I should 
be more willing to waive the Admiralty oversight of details 
than in theirs; but at the same time I am of opinion that 
the course now taken will, if generally adopted, tend to the 
great disadvantage of Her Majesty's service. 

“TI need hardly say that the occasions upon which our 
overseers have under our usual contracts to insist upon 
arrangements of work, and especially of fittings, being carried 
out more satisfactorily than the contractors propose, are very 
numerous, even when there is no room for a difference of 
opinion as to the relative merits of the plans of the Admiralty 
and of the contractors. 

* But there are also many cases in which the contractors’ 
plans are opposed to the judgment of our officers. 

“ From a close examination of the drawings and specifica- 
tion of the new turret ship, | find as an example of this, that 
while the double-bottom bracket frame system of the Belle- 
rophon has been adopted, on the dimensions and proportions 
mainly of the Indian transport which they are building from 
our design (the drawings of the Bellerophon not being in 
their hands), Messrs. Laird have introduced certain changes 
in the arrangement of the angle irons, with the obvious object 
of simplifying the work, of which it is quite impossible for 
me to approve. 

“Instead of making the upper transverse angle irons of 
the frames continuous, for instance, they have cut them 
short off at the two most important points, viz., the keel and 
the upper watertight longitudinal, at the same time making 
them continuous through the other longitudinals, where con- 
tinuity cannot now be of any use. 

“ Having thus provided for making the keel watertight 
more duly at the expense of the transverse strength, they 
still provide for turning the longitudinal keel angle irons 
down the bracket frames, although it would have been better 
work to make them continuous. 

“ The connexion of the upper and lower parts of the hull, 
at the upper watertight longitudinal, where the transverse 
angle iron is cut off, is also less satisfactory than I should 
like to see it, an opened angle iron forming the only continu- 
ous connexion. 

2. “I must confess myself unable to see in what manner the 
responsibility for such details as I have here adverted to can 
be placed upon Captain Coles, or what practical effect can be 
given to Messrs. Laird’s responsibility in the matter, which 
must, I apprehend, cease when they have completed with 


good materials and workmanship such arrangements as they | 


may themselves see fit to adopt. At the same time, however 
unsatisfactory it may be for us to see our own systems of 
construction imperfectly carried out, I eonfess that I see no 
means by which the responsibility can be better divided 
under the peculiar circumstances of the case than the ar- 
rangement their lordships’ order directs. I should, of course, 
be most happy to offer any suggestions to Mesers. Laird, by 
whom they would probably be well received, but I fear this 
course might tend to future em ments. 

“I am the more apprehensive of this, because the hull ap- 
pears to me to be somewhat heavily designed in places, and 
the weight allowed barely sufficient ; and if any suggestions 
of mine led to increased weight, occasion might thus be 
afforded for a transfer to this department of a responsibility 
which does not belong to it, in the event of the ship proving 
too deeply immersed. 

~ ‘Sor the patie ante 30 & So) 
sirable, in view of their lordships’ order of the ult., to 

such a ship, to 


ment; as it is quite i ible, in 


hull and its diversified fittings, and any omissions might be 

made the grounds of applications for extra payments, 

“T submit that the most satisfactory course will be for 
Messrs. Laird’s contract with their lordships to include the 
completion of the ship for sea in all respects, with the ex- 
ception of guns, hammocks, and such other stores as may be 
agreed ee beforehand between Messrs. Laird on the one 
hand, and Mr. Luke, our surveyor and inspector of contract 
work, on the other hand : the list prepared and agreed to by 
them being submitted for the « of their a 
before the contract is made, observing that Captain 
might, I should consider, be advantageously consulted 
Messrs. Laird and Mr. Luke in reference to this, as to 
other important points. 

“ With reference to the weights which it is proposed to 
earry on this ship, I may observe that no mention of or al- 
lowance for the weight of the engines with which the cap- 
stans and turrets are to be worked appears to have been 
made, and I would recommend that the attention of Messrs. 
Laird be called to the circumstance. 

“ Tt also appears to me desirable that their attention should 
be called to the probable position of the centre of gravity as 
regards height. In my preliminary report I exp no 
doubt as to the stability of the ship, but on investigating the 
matter I find that the centre of gravity of ships and 
plated in the proposed manner is situated higher than would 
appear probable at first sight; and I would advise that 
Messrs. Laird be requested to thoroughly satisfy themselves 
on this point, especially as it is proposed to spread a large 
surface of canvas upon the Captain. 

(Signed) “E. J. Resp.” 

| This was accompanied by the following submission from 
the Controller of the Navy: 

| * Admiralty, 8.W., 2nd August, 1866. 

| “I beg leave to submit the enclosed reports of the Chief 

Constructor and Engineer-in-Chief respecting the Captain, 

for the consideration of their lordships. 

‘It appears from the Chief Constru<tor’s report that he 
does not consider the structural details of the hull to be in 
all respects satisfactory, but that he is reluctant to incur the 
responsibility of suggesting changes to the builders under 
the very exceptional circumstances of the case. It will be 
for their lordships to say if this objection is to have weight, 
or what course they desire to have taken; observing that 
with reference to their lordships’ order of the 23rd ult., 8, I 
concur in all that the Chief Constructor has said. 

* Assuming that their lordships take upon themselves the 
whole responsibility of the success or failure of the design 
for the Captain, Messrs. Laird should be called upon to 
tender for the construction of the ship and engines. 

“The enclosed form of specification to be fided up by 
Messrs. Laird, and their tender for engines to be on that 
specification. 

‘The ship should be wholly completed in every respect by 
Messrs. Laird, and every part of her equipment should be 
provided by them, a small list of articles (previously agreed 
on between the Admiralty and Messrs. Laird) being the only 
exception, 

¥ The time for the delivery of the ship completed should 
be named by Messrs. Laird in their tender, and the most 
' stringent measures should be taken by their lordships’ legal 
adviser in drawing “| the contract, to insure the work being 
punctually performed, 

“ The conditions of the contraet should be drawn up 
their lordships’ solicitor and the registrar of eontracts wi 
the greatest care. 

“The following are the points which have hitherto led to 
disputes and to extra charges, and on which the contract 
cannot express itself too clearly. 

| “The time of the delivery of the ship completed and the 

| penalties to be exacted for non-fulfilment of the agreement. 

| “The absolute power of the inspectors to reject bad ma- 
terials and to prohibit imperfect workmanship. 

| “The absolute power of the Admiralty, by its officers, to 
declare whether the ship is completed for sea service, not 

| only as regards materials and ourcmaaily, but as to equip- 
| ment in all respects, reserving only the exceptions enume- 
| rated in tho list referred to. 
| “ No claim whatever for extra work, alterations of work, 
| deviations of any kind, omissions of any kind in the specifi- 
| cation is to be allowed on any account whatever, unless the 
| contractors have in writing signified that such works, altera- 
| tions, deviations, and supplying of omissions entitle them to 
| an extra payment, and that such extra payment for the above 
| recited causes shall have been approved by their lordships in 
| writing. 

De. No claim for an extra payment on account of the rejee- 

tion of improper materials or on account of improper work- 

manship shall be allowed. 

“ The usual clauses as to sureties, insurance, payment by 
instalments, power to take possession of the ship and to com- 
slete the work in the event of breach of contract, &c., &c., to 


inserted. 
fee 





| 


“The whole to be carefully drawn by their lordshi 
officers, and submitted to the Controller of the Navy 
completion. 


“ As Mesers. Laird will be the only called upon to 
tender, the condition which their lo intend to enforce 
should be communicated to Messrs. having, as I have 


(Signed) “RK. 8. Ronrsson.” 
(To be continued.) 
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WINDING YARN. 

Wes annex illustrations of an t of wheels in- 
tended to be employed in machinery for winding yarn on 
conical pirns, which has been designed and lately patented by 
Mr. John Boyd, of Glasgow. The object of the arrangement 
is to enable yarn to be wound on the pirns at a practically 
uniform rate notwithstanding the conical form of the latter ; 
and the wheels are so p in the driving train of the ma- 
chi that they each make half a turn whilst the yarn or 








ia winding up the cone, and half a turn whilst it is 
winding down again. Each wheel has consequently one of its 
halves the reverse of the other half. 


The wheels used, although of course poo mage ey of each | 


other, are of two different forms, the driving wheel being of 
one form, and gearing into cne or two driven wheels which 
are of the other form 

Mr. Boyd's plans consist in shaping the wheels in such a 
way that if certain radii are drawn to the pitch line of the 
driving wheel | will be equal to a series of equidistant 
ordinates drawn from a hyperbola to its asymptote, whilst if 
the lengths of those ordinates be severally deducted from the 
distance between the centres of the two wheels the re- 
mainders will be equal to radii drawn equidistantly to the 
pitch line of the driven wheel 

The wheels represented in the engraving, Fig. 1, are de- 
signed to suit a conical surface, of which the ratio of the 
largest diameter to the smallest is as 24 to 1. 


The piteh lines | 


of the two wheele and sets of radii to the pitch lines are | 


shown by dotted lines. The radii divide each semicircle of each 


wheel into sixteen sectors, the sectors of the driving whee! | 


having unequal angles, whilst those of the driven wheel have 
equal angles. The formule given below are constructed 
to suit any number of divisions of the semicircle, and any ratio 


between the extreme diameters of the conical surface for | 


which the wheels are designed. The length of any radius for 
the driven wheel, when separated by equal angles, may be 
calculated numerically by the following formule : 

A 


—— =radius of driven wheel, 


nm f« ae +1 
— ( 2R-2 2 
R(e?-4)+ 


in which A represents the distance between the centres of 
the two wheels; R, the higher term of the ratio (the lower 
term being 1); N the number of sectors into which the semi- 
circle ia divided by the radii; and », the number of sectors 
between the shortest radius and the particular radius that is 
being calculated. The shortest and longest radii may be 
1. 2 2AR 
calculated by the simple formula, —— and ~—_— 
k+3 3 R+!1 
aeons may be used for determining the lengths of the 
radii geometrically or graphically ; but it is convenient to 
use a rectangular hyperbola, such as is shown in diagram 
Fig. 2, in which the square between the curve and its asymp- 
totes, x and y, has its side, C D, equal to the distance, A, 
between the centres, or representing that distance on a con- 
venient scale. Having calculated the shortest and longest 
radii for the driven wheel, mark them off on E F, from the 
point E, and draw straight lines through the marks from C 
toGand H. Or EG and E H may be calculated from the 
2A 2AR . s 
formule gsi and Re1 to which they are respectively 
equal. Divide GH into N parts (N being made —4 in the 
diagram for simplicity), and through G and H and the divi- 
sions draw lines, G, K, H, L, &e., at right angles to the 
asymptote, z. Also draw straight lines from C to all the 
divisions on G H, and mark on the respective lines at right 
angles to x, lengths from G H, equal to the distances from E 
on E F, of the intersections of the respective oblique lines 
from C. The points so marked will be in the hyperbola, z, 
and the lengths measured from H G will be those for the 
equidistant radii of the driven wheel. The remainders of the 
lines are ordinates between the curve and its asymptote, z, 
and are the proper lengths for the radii of the driving wheel 
at the points of its pitch line, which have in succession to 
coincide with the points already found for the driven wheel. 
Whilst, however, the points found for the driven wheel are 
separated by equal angles, the corresponding points for the 
driving wheel must necessarily be separated by unequal 
angles. The first and smallest of these unequal angles for 
the driving wheel may be calculated numerically 1 a the 
following formula (the letters representing the same quan- 
tities as before) 
R (2 N—2)+R*—(2 N—1.) 


~ s x 140°= first angle of drivin 
N? (Re-1,) ™ . 





wheel. 

The other angles may be conveniently obtained by the ad- 
dition of differences, the following quantity being added to 
each angle to obtain the next one, namely : 

1+R?—2R 
a «180° . 


> ( Re—1) 


The angles for the driving wheel, shown in the engraving, 
are given in the annexed Table: the numbered lines show- 
ing the angle each radius measures from the starting point, 
whilst the intermediate lines are the separate angles (N = 16 ; 
mone and the difference added in=36 minutes 9.64285714 
seconas ). : 

A straight line, M N, diagram Fig. 2, may be divided geo- 
metrically as the semicircle has to be divided by the angles 
for the driving wheel in the following manner: Make F P 
and F M each equal to E G; draw s ht lines from P to K 
and L, and to the several divisions on KL, and from K and 
L, and the divisions draw at right angles to the last drawn 
lines straight lines, K M, L N, &c., when those lines will 
cut M N, eo as to divide it in the required manner. On the 
other hand, if it is desired to find the lengths of equidistant 
radii for the driving wheel, the length, M N, may be divided 
into equal parts, and from the divisions lines, such as the 
dotted lines in the dia , may be drawn by well-known 
geometrical 


methods so as to cut K L in points such that 
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GEARING FOR YARN WINDING MACHINERY. 


DESIGNED BY MR. JOHN BOYD, GLASGOW. 
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Degrees. Minutes. Seconds. 

1 6. 43. $7.67857142 
7. 19. 67.32142857 

2 14. 3. 45.00000000 
7. 56 6.96428571 

3 2) 59. 51.96428751 
8. 82. 16.60714285 

4 30. 32, 8.57 142857 
9, 8. 26.25000009 

6 89. 40. 34.82142857 
9 44. 35.80285714 

6 49. 25 10.71428571 
10. 20, 45.53571428 

7 59. 45. 56.25000000 
10. 56. 65.17857142 
Py 70. 42. 51.42857142 
11. 33. 4.82142857 
9 82. 15. 56.25000000 
12. ) 14.46428571 
“a 94, 25 10.71428571 
wae 45 24.107 14285 
n.1.- 10. 84.82142857 
13. 21, 33.76000000 
toe 82. 8.57142857 
13. 57. 43.39285714 

R- > -mms 29. 61.9642857 
14. 33 53.08571428 
mo | we. 3. 45.00000000 
15. 10. 2.67857 142 
a) 13. 47.67857142 
15. 46. 12.32149857 
16 | 180, 00. 00.00000000 





lines drawn thence to P will be at right angles to them ; 
then if through these last points lines (such as the dotted 
ones) are drawn at right angles to z, the portions of those 
lines between the curve, Z, and the an Ny x, will be the 
lengths required. Also the line, K L, will be divided in the 
same ores as a semicircle will be by the unequal angles, 
which will then in the driven wheel correspond to the equal 
angles of the driving wheel. The unequal angles for the 








=N 


Zz 
— - “ 


driven whee! (to correspond with equal angles for the driving ' 
wheel) may be obtained by taking a four-sided figure, dia- 
gram Fig. 3, equal or similar to an axial section of the conical 
part of the pirn or equivalent detail, upon which the thread 
or yarn is to be wound, and by dividing its area by lines | 
parallel to the base into as many equal parts as there are 
angular spaces. The division lines will cut the side line of 
the figure into unequal portions, which are severally of the 
proportion to the whole side line that the several angles 
should be to 180° of tle circle. The mode already de- 
scribed, by which the line, K L, diagram Fig. 2, is to be 
divided in the required manner, is simply an adaptation of 
a known geometric process for dividing a figure, such as 
diagram Fig. 3, into a number of spaces of equal areas. The 
same angles may also be got by other geometrical methods, 
or by metrically constructing the triangles formed by the 
several pairs of radii and the portions of the circumference 
joining their ends, which circumferential portions are equal 
to and can be measured with sufficient accuracy from the 
corresponding circumferential portions of the driven wheel 
Mr. Boyd states that it is not necessary in practice for the 
conical surfaces of the pirns or other details on which the 
yarn or thread is wound to be precisely of the proportion for 
which the improved wheels on the machine happen to have 
been designed, but when there is a difference he prefers that 
the wheels should be adapted for a smaller ratio than the 


| actual one between the extreme diameters of the cone. 


The usual “ heart” cam for working the traverse motion 
by which the thread guide is moved so as to lead the yarn or 
thread successively upon the different parte of the conical 
surface is to be fixed upon the driven-wheel in Mr. Boyd's 
arrangement. The yarn or thread is laid or wound approxi- 
mately in the form of a continuous conical spiral, and the 
formule and methods of designing before given are based on 
the assumption (taken for simplicity) that the length of such 
spiral is equal to the sum of the circumferences of the mean 

| circles of several convolutions. This assumption, though 
| not strictly correct, differs from mathematical accuracy to an 
| extent which in the conditions of actual practice is quite in- 
appreciable, and which is the less the greater the number of 
the convolutions of the yarn or thread between the two ends 
of the conical] surface. 


A Casaptas Ferry.—The Grand Trunk Railway Com- 

pany of Canada has imported an iron ferry boat to run in 

| connexion with its system between Fort Erie and Buffalo, and 

| Sarnia and Port Huron. The steamer was built at Jarrow 

| Eg Palmer and Co. (Limited). She is something over 
| 3 








| long, 45 beam, and 14 ft. deep. She has twin screws, 
| and will be able to carry a full train of or freight 
| ears with the locomotive, if necessary. steamer will be 


at together at Fort Erie, under the superintendence of Mr. 
i Campbell, who has proceeded to Canada for the purpose. 
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THE ACTION OF STEAM IN THE 
CYLINDERS OF LOCOMOTIVES. 
By Frep. J. Suave, 

(Continued from page 2.) | 


Expansion. —Thetheoretical ae cutting 
off the admission ‘OF steam before ; 
completed its stroke, and allowing that ve if re d ix 
the cylinder to per and ii so doing t perfe 
an amount of work witliout the Nor orailn 
steam from the boiler, i¢ ‘well pod. 


results of practice atid of direct ¢ i 4 . 
t in general the fall assem oh ieal 


hx ywever, t 
cannot be realised, If we were to we 
the water evaporated ‘by an’, 
time, and were also to take @ 
indicator diagrams during : 
certain from these the we Th. acer % 
the moment of opening — ' port, 
thence compute the weight of steam discharged, we 
should find that a considetable proportion of the 
water weighed out to the € was not accounted 
for by the indicator. instrument can only 
take account of live steate Which is capable of exert- 
ing pressure, and we'are ; therefore, to the eon- 
clusion that a consid¢rable®. a of the steam 
supplied to the cylinder is 
charged in the form of @pr% 
There are three causes 
condensation in the 
1. Radiation and” Ye 
: tit besy Geek 


cylinder. ; Se gee a 
"9. The reduced temperdtureof the cylinder 
the effect of the lower "préssure of ‘the 
expansion and during 'the exhaust: 
3. The conversion into’ work of an 
heat equivalent to the work performed’ 
engine. : CR 
Che first of these may be reduced, if not @hitirely 
prevented, by efficiently lagging the ¢ylinder, or by 
so placing it in the smokebox, or otherwise, that 
the escaping gases’ from the firebox may circulate 
around it. In engines with inside ¢ylinders this is 
partly done, though the heads are still exposed ‘as 
well as the lower sides. The Americans, who. use 
none but outside cylinders, not only lag the body of 
the cylinder flush with the flanges with wood, but 
cover the lagging and also the cylinder heads with 
a casing of shéet brass highly polished, which is 
probably almost’ as effective in checking radiation 

















as the more unequal protection afforded where the 
cylinders are placed in the smokebox. It woulil be 
quite possible to heat the cylinder to any desired 
temperature by the hot gases in the smokebox, but 


it is found that where this is attempted there is agréat 
tendency to eut the cylinder or injure the piston 
packing. In a well-lagged cylinder it is not probable 
that this souree of loss is very serious. In any Case 
it is not a loss peculiar to the act of expansion, ‘but 
is common to all modes of working the ‘steam, 
though it is greatest when steam of high presstire is 
used, and increases with the size of the cylinder, so 
that it may be said to be somewhat greater in 
amount proportionally to the quantity of ‘steam 
used when the stearh is worked very expansively 
than when it is admitted during the whole stroke in 
a smaller cylinder to obtain thé same amount of 
power. A lagging tobe efficient should be ‘com. 
posed of some substanée which will retain the heat 
unparted to it by the hot’steam ih the cylinder, and 
not suffer it to be dissipated by conduction, radia- 
tion, or convection,’“Hence the plan that has in 
some cases been proposed and tried of allowing the 
exhaust steam in ing to encircle the cffitidet 
is essentially bad, “sifieé on account of its low 
temperature (in the ease of steam of 100 lb. pres- 
sure 125° below the temperature of the steam in 
the cylinder), it isin a condition to abstract heat 
copiously from the cylinder, and as it then passes 
into the air to ‘be replaced by fresh discharges of 
cool steam, all the heat so absorbed is entirely lost, 
which would not be the case with a fixed lagging. 
The second cause is one which cannot be pre- 
vented by lagging, ‘a it arises’ from the pra 
of the steam itself in the various changes whith ft 
undergoes, It could be’ obviated’ by warming the 
cylinder from some external source of heat, but as 
already mentioned this is not usually a . In 
estimating the amount of this loss it has been 
assumed that the temperature of the cylinder must 


be a mean of the temperatures of the steam at equal 
intervals of time during a complete double stroke of 
the piston, or while filled with live steam and while 
exhausting. “Phe following considerations, ‘how- 
ever, will show clearly that though it may be 


















need in it, and dis- | the 


difficult to ascertain with precision exactly what 
temperature the cylinder acquires under the changes 
of pressure which the steam undergoes, this ag- 










Admitting, then, that the process of re-evaporation 
takes place more slowly than that of condensation 
it follows, since the same amount of heat must be 


sumption at least is far from correct. When thé }abstracted from the cylinder one a8 was 
cylinder is if Contact with steam of @ higher tém- imparted by the other process, its temperature 
fethan its own there is a practi¢ally un-| must be considerably alove the avetage temperature 

a pply of heat, latent and sensible; to be | if the contained steam ers 
elded to the metal as long as’ there is any differ-} The condensation of steam, : takes place, 
ee of temperature between it and the steam. | therefore, during the first part of the stroke, will 
én, on the contrary, the ‘is the hotter} be measured by the q Of°water which the 
, the amount of heat which can be absorbed’ capable of evaporatiii@uring the latter 
steam is only that which will suffice to ‘the return stroke, 
of the quantity contained in this operation 


the weight of steam is small; and its sj shea 
Moderately high, it is onene ee ee nal 
anitity of heat will suffice to raise its temperature 
this pomt, Thus, if we suppose the weight of 
commence- 
taent of the aos or exhaust rise when its en 
+ is lowest to be 0.11 IBY. = 
eat rec ired to raise the temperatare ) rage Ae 
100%" would not lower the  températuré 
finder more than 4°, supposing the oid : 
from 100 Ib. of the metal, ad ef 
eqnal to the evaporation of py'oz. Of water. 
“eylinder therefore contain ‘nothing but 
stein, its temperature would 
the Steam as admitted to it from 
this is not the case in fact, since; tnleas 
steam be wp there is always an amount of 
water deposited in the cylinder a 
various causes of condensation ‘which have 
coe bpp ger ag a as the 
is’ in the cylinder wi rated, 
inso doing, abstract from the cotader 
of heat equal to its latent heat, minus the 
decrease of its sensible heat’ duets the” 


and }steam contained in a cylinder at the ‘ 









, Causes the conden- 
page boll «mm to ascer- 
approach to 

the quantity of water 
ev. ed from the surface of plates maintained by 
at a temperature nearly equal to 
steam of the boiler The diagrams, 

Figs. 4 and 5, give in g testimony as to the 


> -:* err ae 

















pressure, The conditions in this ¢ase ate mor 

analogous to those existing when the eyli is i manga e221 

contact with live steam Fond ‘the ér, and th@{ temperature acquired by the ¢ylinder. The curve 

temperature of the cylinder ing from thes@}in dotted lines, as will fee shows 

opposite influences will deperid om the relative] the pressures that would have had no con- 

psp Bete which the condensation and'reé-evapor@-|densation or re-evaporation taken place. The 

tion take place. SSN ceo. “initial pressures in the two cases are ctively 
When steam is brought into eontact with a surfacé | 33 Ib. and 30 Ib., and it will be seém that the actual 

colder than itself, it undergoes " n ith | expansion lines fall more rapidly than the theoretical 


extreme rapidity, and, in so doing, im to t 

colder y its large store of latent heat, there- 
by raising its temperature as rapidly asit is possible, 
from the nature of the substaneé, for it to receive 
heat. ‘That this condensation of ste&m, and conse- 
quent heating of the colder surface, takes poe 
with such rapidity is duc to the fact thatthe collapse 
of a particle of steam, on being condénsedymakes way 
for the approach of another which wierd flies to 
occupy the little vacuum so formed,’ as this 
action takes place in an aliiost immeasurably 
amall périod of time, the cooling surface is kept in 
constant contact with fresh p' bs of Steam, or, 
can at most, be separated from ‘thefh’ by but-a thin 
film of ‘water resulting from the edridénsation which 
takes place. We have, moredVer, practical proof 
of the rapidity of this action ity the Operation of 
surface condensers, which, théagh “usually having 
much less surface than the ers°in Which the 
steam is generated, and a less difference of tempera- 
ture between the condensing waiter atid the steam, 
than between the hot gases in the firébox and fines 
of the boilers and the water und ing evapora- 
tion, are nevertheless able to ‘eéndense’ in a very 
brief interval of time, all the steam which the 
boilers ean generate in the timeof One sttoke of 
the é.° It follows from this, that the surface 
of the ¢ylinder and piston with which steam is in 
contast when the communication With the boiler is 
open, mitist aequire a temperature little less than 
that of steam at the pressure under whidh it enters. 
The water resulting from the condensation ‘that 
takes place is deposited upon the’ surfaeé’ of the 
cylinder as a film in the form of ‘dew, and as the 
steam expands and its pressure and ture are 
lowered, this'is re-evaporated at the expense of the 
fiedt 'fmmparted to the cylinder fn its condensation, 
In this operation, however, the‘action is much less 
tapi? than im the act of condensation, since the 
particles of steam as they are formed adhere for a 
time to the surface, until they become large 
to detach themselves, and thus vily retard the 
transmission of heat to the remaining particles of 
water. We are all familiar with this effect wher- 


ever water ig seen in contact with heated surfaces, 
and where the temperature of the hot surface is not 





¥ above the boiling 
ubbles acquire considerab: 





ge lag sing sess : 
e size before bursting, 


curve till the pressure the one case, 
163 Ib., and in the other, 15 16),°When they begin to 
fall less rapidly than the latter, indicating that 
above those pressures condensation was. taking 
i while below them the water deposited was 

ing re-evaporated. ‘The tures corre- 
sponding to these are fespectively 25° and 
24° below the temperatures ea of the initial 
pressures, the temperatures of Steam of the pres- 
sures during exhaust being 116”and 109° Gee the 
initial temperatures. i are from en- 
_ working at the slow of 25 and 12 revo- 
utions per minute, with the cut off at one- 
sixth the stroke, and conseq affording much 
more time for evaporation and: uent cooling 
during the latter part of the stroke would be 
iven in a locomotive, and in the latter case, there- 
ore, the temperature of the cylinder would be 
nearer to that of the boiler steam pressure. 


(To be continued.) 


Tue Marcu or Scrence—Eleettigity is advancing with 
tapid strides in the Madras ney. The aos at 
Fort St. Géorge is fired ity, It seldom goes off, it 
is very true, ant we it does, it is at the wrong a) oe, 
except for this, the electricit yelens as ised in ras 
isa eat success. Not real ago ¢ SMitmay old teshioned 
habit, still in vogue in remote towns, of firing the 
La by hand, was in vogue at Madras, but the Presidency 
shot ahead of such old-world expe “ Fire me yon gun 


by electricity,” cried the N , ac sa with her battery 
of appliances, ped forth, and now from the Government 
gun 

go 





Observatory—no less than three miles distant—the Fort 
is fired by electricity. Only, as before, it doesn’t 
off. That is, however, the gun's isi] Pi 4 
Tur AcRa ayy AJMERE Ratwat—From the last Ad- 
ministration ee of the Rajpootana States we on gor 9 
Keatinge’s emphatic oor to urgent o 
tteag which formed one th beat of Lord Mayo’'s 
recent tour. He says Ajmero 
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Dvnine the past twenty years or so many machines have 
been designed for facilitating the excavation of tunnels or 


galleries in the solid rock, these machines having with but | 
| and at the other the traversing gear by which the head is 
The head is shown | 


few exceptions been intended for boring in the rock a series 
of holes for receiving blasting charges. Several machines of 
this class have done excellent work, but they require to be 
withdrawn during each explosion, and the débris has to be 
removed, and the roadway and the face of the rock pre- 
pared before another set of holes can be commenced, and 
the loss of time occasioned by these operations, together 
with the fact that in many cases objections exist to the use 
of explosives, have led several inventors—amongst others 
Captain Penrice, Mr. Brunton, and Sir W. Fothergill Cooke 
on machines for cutting away the bulk of 
the rock to be excavated. Itis a new machine of this latter 
class which we illustrate this week on the present and oppo- 
pages, this machine, which has been and 
patented by Mr. F. T. Henley, of 56, St 
S.W., being features entitling it to 
special attention. 

Mr. Henley’s tunnelling machine may be described briefly 
as a horizontal steam—or compressed air— hammer, having 
ahead furnished with cutting chisels, which are driven 
against the face of the rock at each blow, and provided 
with a traverse motion, which causes this head to move to 
and fro laterally, and thus cut out a gallery of rectangular 
section. Provision is also made for the automatic removal 
of the débris, and the machine is, in fact, intended to work 
on steadily day and night, only stopping under exceptional 
circumstances, or in the event of repairs being necessary. 


to desi whole 


‘ 
site 


designed 
. George’s-square, 


one possessing many 


The particular machine shown in our engravings is in- | 


tended for cutting a gallery 4 ft. wide by 5ft. high, this 














EA a 


being a convenient size for many purposes. It consists 
of a massive cast-iron bed-plate mounted on six wheels, and 
carrying near one end the steam or compressed air cylinder, 


made to traverse to and fro laterally. 
in our ilustrations, made in one piece with the shaft, and 


when this system of construction is adopted, it is intended | 


to make it of MacHaffie’s malleable cast iron, or of mild 
steel. The shaft may, 
wrought iron, and bolted or keyed to the head; 
ever, 
affect the principle of the machine. 


widest part, its shape, in plan, being shown in Fig. 2. In 
the face of the head are formed five grooves of a kind of 
dovetail section, as shown in the figure just referred to, the 
ribs on the sides of the grooves forming the dovetail being, 
however, removed for a depth about 12 in. from the top of 
the head. The grooves receive the chisel-, which are made 


in 12 in. lengths, and which are inserted (the head being | 
at the upper part | 


drawn back from the face of the reck) 
of the grooves where the ribs are absent, and dropped 
into their places. The upper lengths are held in their 
places by bolts. Referring to Fig. 2, it will be seen 
that the chisels are each made with four cutting edges, 
so that there are altogether twenty rows of cutting edges 
in the width of the head. Each of the outer rows of chisels 
stops short 4 in. from the bottom of the head, and thus the 
latter is made is made to cut a gallery having a step or 
ledge 4 in. high by 4 in. wide at each of its lower corners. 
These ledges, which are shown in Figs. 3, 4, and 5, serve to 


support the machine, the wheels on which the latter is | 





however, be in some cases made of | 
this, how- | 
is merely a question of construction, and does not 
The head extends the 

full depth of the gallery, and is 1ft. Sin. broad at the | 





a 


carried, travelling on these ledges, and being thus kept 
clear of the débris. The chisels may be made of steel or 
of wrought iron with steel faces; but for many kinds of 
rock they will serve perfectly well if made of a much 
cheaper material, namely, chilled cast iron. From their 
cutting faces being straight they can be very readily ground, 
and when they are chilled castings they will require no fit- 
ting to the grooves in the head. In the ease with which they 
can be made, fitted, and sharpened, these cutters form a 
great contrast to those used in the Penrice machine, the 
latter being all curved and the series of rings being all of 
different radii. 

The shaft formed in one piece with the head, or keyed to 
the latter, is furnished with a spherical end, which abute 
against a wrought iron cup placed at the bottom of the 
front trunk of the piston, and which is held firmly in its 
place by a suitable gland. This gland is made in three 
pieces, namely, two halves of gun metal fitting the ephere 
and an outer ring of wrought iron holding these halves to- 
gether. The gland is tightened by bolts furnished. with 
countersunk collars, so that they serve also to attach 
the wrought-iron cup to the piston, and the whole 
arrangement is such that the thrust of the ;iston when 
delivering a blow throws no strain upon the bolts, the letter 
merely having to draw the ram back on the return stroke. 
At a short distance from the head the shaft is provided with 
a pair of lateral projections ur jugs, hollowed on their under 
sides where they bear upon a pair of ~pheres which roli on 
a suitable table formed on the base-plate, and which carry 
almost the entire weight of the shaftandhead. he spheres 
are in fact so sitaated that when the machine is at half 
stroke, they are almost directly under the centre of gravity 
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of the combined head and shaft, and thus the piston is re 
lieved of any excessive pressure which might cause it to 
wear unduly. The two spheres are 1 ft. 5 in. apart laterally 
from centre to centre, and they thus form a tolerably wide 
base, and serve to keep the head from canting . 

Ata short distance from the lugs just mentioned the 
shaft has a «well formed on each side of it, as shown in the 
plan, Fig. 2, this portion of it fitting between a pair of 


guides cast on a carriage which is moved to and fro laterally | 


by the traversing gear. This gear is clearly shown by 


Figs. 1, 2, and 3. It consists, in the first place, of a lever, the | 


upper end of which enters a recess in the underside of the 


ram shaft, this recess being curved to an are struck from the 
centre of the spherical end formed on the shaft where the | 


later is attached tothe piston. The lever just mentioned is 
fixed on a rocking shaft, which extends partially across the 
machine benesth the base plate, and which carries two other 
levers, which are coupled, as shown in Fig. 1, to another 
pair of levers which oscillate on a second shaft, and each of 
which carries a pawl gripping a wheel with a V-groove in 
its periphery, the arrangement being similar to that known 
as Worssam's silent feed motion. The shaft on which the 
V-groove wheels are fixed has a double-threaded worm 
formed on it, and this worm drives a worm wheel fixed on 
a short vertical spindle, as shown in Fig. 1. At the upper 


end of this spindle is a pinion which gears into a mangle | 


rack on the underside of the carriage by which the ram 
shaft is guided, and thus imparts to this carriage, and con 
sequently to the shaft, the to-and-fro motion of which we 
have already spoken. The pawls which we have mentioned 
are set to grip their wheels during the return stroke of the 
ram, and it is during this return stroke, consequently, that 
the lateral feed is given. The rate of this lateral feed can 
be altered by varying the proportions of the levers, ac- 


cording to the nature of the materials on which the chisels | 


have to operate. In the case of the machine shown in our 
engravings the parts are so proportioned that when the ram 
is making full length strokes of 6 in. the head will traverse 
form one side of the gallery to the ether in 66 strokes ; and 


as the widths of the gallery and ram head are 48 in. and | 


, P 8 — 20 
20 in. respectively, this corresponds to a feed of 48 = 
66 
28 
; =0.424in. per stroke. If the ram is worked with | 
6 


shorter strokes the feed per stroke will be proportionally 
lews. 

We must now describe the arrangement of the valve gear 
for regulating the distribution of the steam or compressed 
air’ by whi h the machine is driven, Refe rrit g to F g£. 1 
it will be seen that the piston, which is 2 ft. 2 in. in dia- 
meter, has a trunk formed on each side of it, that on the 
front side—or the side next the face of the rock to be 
operated upon—being 16in., and that on the other side 
19in. in diameter. The effective area exposed by the 
piston is thus 329.87 square inches on ihe former, and 247.4 
square inches on the latter side, or, say, 350 and 247) square 
inches respectively. ‘The hind eud of the cylinder is placed 
jn direct communication with the valve chest by a port of 
ample size, as shown in Fig. 1, so that the hind side of the 
piston is at all times subjected to the full pressure of steam 








9 
| 8900 — 7.62 th. per inch of length of cutting edge. In 
| other werds, when the machine is working in the manner 
we have just supposed, each inch of cutting edge will have 
| to resist a blow equal to that produced by a weight of 
762 lb. falling through a height of 1.34 ft. This strain is 
| about equal to that which would be produced on the cutting 
edge of a jumper bar 1} in. in diameter and 26} in. long, if 
the bar was let fall from the height just mentioned. The 
above calculation is made on the assumption that the force 
| of the blow is distributed equally over the whole length of 
| eutting edge exposed by the chisels ; but of course in prac- 
| tice this would not be the case, and the chisels would, from 


Fic.9. 
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| inequalities in the rock, be occasionally exposed to far 
| greater resistances at some points than at others. Under 
| such circumstances it might perhaps be advisable to mode- 


rate the force of the blew either by reducing the length of 
the stroke, or throttling the supply of steam or air, but this 
is a point which would have to be decided by practice. 

We have shown the force available for producing the 
forward stroke of the piston, and we have now to explain 
the manner in which the return stroke is performed. The 
resistances to be overcome during this latter stroke are the 
friction and the pressure of the steam against the hind side 
of the piston, or 890+ 24,750—25,640 1b. in all. The 
effective area of the front side of the piston being 830 
square inches, there is thus required a mean effective pres- 
sure of “sp =TtF Ib. per square inch throughout the 
stroke. With steam of an initial pressure of 100 Ib. per 
square inch, or, say, 115 Ib. per square inch above a vacuum, 
the mean pressure just mentioned would be given by about 
a twofold expansion. In the machine we are describing, 
the port leading to the front end of the cylinder opens into 
the latter about 3 in. from the cover, this space being left to 
allow of a cushion of steam or air being shut in by the 
piston in the event of the latter being accidentally driven 
an undue distance forward, from the ram not meeting with 
the expected resistance; the cushion of air or steam thus 
shut in protecting the cylinder end from impact with the 
piston. Owing to this arrangement, the total clearance 
spaces at the front end of the cylinder amount to, pro- 





] or air which exists in the valve chest. The other end of | 


| the cylinder, however, has the steam or air admitted to it 
and released from it by a multi-ported slide valve, of the 
mode of working which we shall speak presently. The 
hind side of the piston being always exposed to the pressure 
of the steam, there is a constant tendency to drive the ram 


| mitted to act on the larger area of the front side of the 
which the steam is admitted to each side of the piston 
alternately, as it enables the steam to be effectively used 
| expansively, and it saves much waste of steam when work- 


bind end of the cylinder (except that lost by condensation ), 
the steam merely flowing into that end of the cylinder and 


forming a kind of steam spring, which exerts a constant 
pressure tending to force the ram forward. Again, the 
| quantity of steam admitted to the front end of the cylinder 
is merely that necessary to force the piston back the re- 
| quired distance, and thus give the stroke required, and thus 
| the amount of steam used becomes less as the length of stroke 
is reduced. On the other hand, if the steam was admitted 
| to, and exhausted from, each side of the piston alternately 
| there would be a great waste of steam when working with 
| short strokes, on account of the large clearance spaces 
which would then exist, and the steam used to fill these 
| Space 8. 

It may be desirable that, before proceeding further, we 
should illustrate by an example the action of the steam in 
the machine, and show the force of the blow which will be 
struck by the ram. For this purpose we will suppose the 
machine to be worked by steam or compressed air supplied 
at such a pressure that an effective pressure of 100 Ib. per 
square inch can be obtained in the cylinder. In the machine 
we illustrate the total weight of the ram and its chisels, 
together with the piston, valve rod, and other reciprocating 
parts, is about 8900 Ib., and inasmuch as by far the greater 
part of this weight is carried by the pair of spheres on 
which the ram shaft rests, we may take 10 per cent. of this 
weight, or, say, 890 1b., as a fair allowance for friction, 
even including that of the glandsand piston. The effective 
area of the hind side of the piston being 247} square inches, 
there will be a constant pressure of 100 x 247.5==24,750 lb., 
tending to force the piston forward whenever the steam is 
| exhausted from the other side. Deducting from this total 
| pressure 890 Ib. as the amount required to overcome the 
| friction, we have 24,750 — 890—=23,860 1b. available for 
| putting the mass int6 motion and giving the blow. This 

23,860 





| pressure is equal to ==2.68 times the weight of the 
| c 
| 8900 
reciprocating parts, and the velocity imparted to them by 
it will thus be equal to that which they would acquire in 


falling from a height equal to 2.68 times the length of the 


stroke. If the machine is working with its full stroke of 
Gin., the velocity acquired will thus be due to a fall of 
0.5 2.68=1.34 ft, or 9.26 ft. per second. 

| Again, the aggregate length of the cutting edges exposed 
by the chisels is 1168 in., and the weight of the reciprocating 


| parts being 89001b., there is thus a mass in motion of 


| against the rock, except at such times as the steam is ad-| 


piston. This arrangement is much preferable to one in| 


ing with short strokes. This will be clearly understood if | 
it is remembered that there is really no steam used in the | 


back again into the valve chest at each stroke, and, in fact, | 


bably, 500 cubic inches; and if the machine is. working 
| with a 6 in. stroke, the steam would consequently have to 
| be cut eff at about 2} in. of that stroke to obtain a twofold 
| expansion, Inasmuch, however, as the rélease will take 
| place before the end of the stroke, and will thus reduce the 

mean effective pressure during the latter, it will probably 
| be necessary to continue the admission until nearly half 
| stroke, in order to obtain the desired mean effective pres- 
sure on the piston. During the early part of the return 
stroke, the pressure on the front side of the piston will be 
considerably in excess of that on the opposite side, and this 
| excess of pressure will be employed in putting the recipro- 
cating mass into motion, and storing up momentum, which 
will be given out again during the latter part of the stroke, 
when the pressure on the back will be in excess of that on 
the front of the piston. 

It follows from what we have stated that there will be a 
considerable difference in the mauner in which the piston 
will move during the two strokes. During the return stroke 
| the parts will be put gradually into motion and brought 

gradually to a state of rest, while during the forward 

| stroke the motion of the ram will be gradually accelerated, 
|and it will strike the rock when moving at its greatest 
velocity. In order that this latter action may be obtained 
perfectly, it is necessary that the admission of the steam to 
the front end of the cylinder (for causing the return stroke) 
should be delayed as much as possible, and the valve gear, 
which we shall now proceed to deseribe, provides for this. 

Figs. 8, 9, and 10, on the present and preceding page, show 
the slide valve and its attachments to an enlarged scale, the 
three views respectively showing the ports full open to steam, 
just closed, and full open to exhaust. It will be seen from 
| these views that the valve is able to give a large port opening 

for either the admission or discharge of steam with a very 
short travel, the admission and discharge, each taking place 
through three ports which are uncovered simultaneously. 
| The valve spindle passes through a stuffing box at the hind 
jend of the valve chest, and is attached to a crosshead work- 
|ing on a suitable guide, the pin of this crosshead passing 
through a slotied link of the form shown. The upper end 
of this slotted link is coupled to one end of a pair of radius 
| links, the other ends of which fit on studs projecting from a 
bleck which can be raised or lowered between guides by 
| means of a screw, as shown. The lower end of the slotted 
| link on the other hand is coupled to the end of a lever keyed 
on a rocking shaft, extending across the hind end of the 
| machine, this shaft carrying also a pair of curved arms or 
i levers, which hang down and are coupled to the piston by a 
| valve rod with a spherical end, in the manner shown in 
| Fig. 1. It will be seen by tracing out this arrangement, that 
|as the piston moves to and fro it will impart an up and 
| down movement to the slotted link, and the curved slot of 
| the latter acting on the pin of the valve spindle crosshead 
| will give to the valve the motion required. 

When the block carrying the studs on which the radius 
links oscillate is at its middle position, an up and down 
| motion of the slotted link through a range of 3 in. produces 
lthe motion of the valve required for a complete double 
| stroke of the piston. In order to give the slotted link this 
| amount of up and down motion, and at the same time 
‘enable the stroke of the piston to be varied, the curved arms 
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to which the valve rod is attached are provided with holes 
at different distances from the rocking shaft, as shown. 
By passing the pin which couples the valve rod to the 
curved arms through one or the other of these holes, the 
length of stroke can be varied at pleasure, it being merely 
necessary that the distance from the centre of this pin to 
the ceutre of the rocking shaft should bear the same pro- 
portion to the length of the arm giving motion to the slotted 
link, that the desired length of stroke bears to the necessary 
up and down motion of that link 

We have stated that provision is made for enabling the 
admission of steam against the front of the piston to be 
delayed to as late a point in the forward stroke as possible, 
and this provision, which is of especial use when working 
with short strokes, we shall now explain. Referring to 
Fig. 1 it will be seen that the curved arms on the rocking 
shaft are not coupled rigidly to the valve rod by which 
motion is given tothem. The coupling pin passes through 
a hole in a kind of sleeve which encircles the valve rod at 
that point, and also through a long slotted holein the valve 
rod itself; and it follows from this arrangement that any 
motion given to the curved arms must be transmitted by 
the sleeve just mentioned. At each end of the sleeve, and 
interposed between it and collars fixed on the valve rod, 
are india-rubber discs, as shown in Fig. 1; that at the 
outer end merely serving to reduce the shocks on the parts, 
while the pair on the inner side enable the opening of the 
steam port leading to the front end of the cylinder to be 
delayed in the manner we shall now explain, premising 
that the slotted link is so shaped that any opening given to 
the front ports before the end of the forward stroke remains 
until a considerable portion of the return stroke has been 
accomplished. We will suppose that the valve gear is so 
set that when the machine is working slowly—say making 
eight or ten strokes per minute—the valve only very 
slightly opens the front ports for steam by the time 
the blow is struck, and thus the return stroke is 
made gradually. If with things so arranged the steam 
is turned on so as to produce a rapid forward stroke, the 
curved arms on the rocking shaft will during this stroke 
acquire considerable momentum, and on the motion of the 
piston being arrested by the ram coming into contact with 
the rock, they will continue their forward motion for a short 
distance, moving the sliding sleeve on the valve rod, and 
which that 
The effect of this will be to give an extra 
upward movement to the slotted link, and consequently 
cause the valve to uncover the ports to a greater extent for 
the admission of steam; and thus an ample supply cf steam 
be admitted for causing the return stroke to be made 
promptly, and this, notwithstanding that the commence- 
ment of the admission was delayed almost until the blow 
The shorter the stroke with which the machine 


compressing the india-rubber rings against 


bears 


will 


was struck. 
g worked the more effectively will the curved arms 


is bei 

be able to cause by their momentum the extra opening of 
the valve in the manner we have described (as the shorter 
the stroke of the piston, the less will be the distance between 
the point of attachment of the valve rod to the curved arms 


an ‘the rocking shaft), and it is really with short strokes 
that this action will be most required. 

There is a peculiarity in the movement of the slotted link 
which enables the stroke of the machine to be varied within 
certain limits while at work without altering the point at 
which the valve rod is coupled to the curved arms on the 
rocking shaft. Referring to Figs. 7, 8, and 9 it will be seen 
that the motion is given to the valve, not merely by the in- 
clination of the sides of the slot in the slotted link, but by 
the fact that the latter link is from the manner in which 
it is hung transported horizontally for a certain distance 
during its up and down movement. Referring now to Fig. 
11 it will be seen that by lowering the block carrying the 
studs on which the radius links oscillate, the drawing for- 
ward of the upper end of the slotted link during its down- 
ward stroke is delayed, and this is equivalent to decreasing 
the steepness of the inclined side of the slot, and produces a 
later cut-off of the steam and consequently a lengthened 
stroke, By raising the block carrying the centres for the 
radius links an opposite effect is of course produced. This 
mode of adjustment is useful in cases where, from unsus- 
pected circumstances, the stroke of the machine has to be 
altered suddenly. 

Before leaving the cylinder and its connexions there is 
one other point on which we must say a few words. We 
have stated that to diminish the chance of knocking out 
a cylinder end, the ports have been made to so enter the 
ler that the piston may pass them and shut in a 
cushion of air or steam. If this occurrence took place in 
the course of regular working the steam or air thus shut in 
would exert sufficient force to return the pisten past the 
ports again; but it is possible that in adjusting the ma- 
chine, or just at starting the piston might get past one 
of the ports, and no means be at hand to get it back 
again. To avoid the delay which such an occurrence 
might cause the cylinder is fitted with pipes and cocks, placed 
as shown in Figs. 1 and 2, so that steam can be admitted 
from the valve chest to the extreme ends of the cylinders 
beyond the ports, thus enabling the piston to be readily 
driven back again in the event of its passing the ports as 
above supposed. We may remark here, also, that al- 
though in our engravings the cylinder has, for the sake 
of clearness, been shown uncovered, it would in the ma- 
chine itself be thoroughly protected by efficient cleading. 
We must now describe the means provided for re- 


' 
evim 


moving the débris, this being an important feature in 
the machine, Across the front end of the machina 
there is carried, in suitable bearings, a square shaft, and on 
this shaft are placed a number of “ rag” wheels, as shown. 
At the back of the machine is placed another transverse 
shaft, similarly provided, and over the rag wheels on these 
two shafts are placed a series of endless chains, of the well- 
known Vaucanson pattern, so largely used on the Continent. 
The shaft at the hind end of the machine carries, besides 
the rag wheels, a ratchet wheel, which is driven by two 
pawls, carried by a rod, which passes upwards, and is 
coupled to a short arm projecting from the valve gear rock- 
ing shaft. The pawls just mentioned are so arranged that 
one acts on the upward and the other on the downward 
stroke of the rod carrying them, and thus an almost con- 
tinuous motion is imparted to the rag wheel shaft, and con- 
sequently to the chains passing over it. The chains droop 
on to the floor of the gallery, and they form a kind of 
coarse moving web, which will sweep the débris from the 
front to the back of the machine where it can readily be 
removed. The bringing of the débris under the action of 
the chain will be facilitated by the jets of water which will 
be made to play upon the face of the rogk while the chisels 
are acting upondt. These water jets will probably suffice 
to keep the ledges at the bottom corners of the tunnels 
clear of the débris, but, if necessary, brushes can be at- 
tached to the ram to assist in performing this work. 

The moving of the machine forward is effected by 
hydraulic jacks applied at the rear end as shown in Fig. 6, 
and it is steadied by a series of rollers projecting slightly 
from the sides of the framing as shown in Figs. 1, 2, 3, 4, 
and 5, these rollers bearing against the sides of the gallery. 

We have stated that the machine may be driven either 
by compressed air or by steam, and it will depend upon 
the circumstance under which it is used, which method of 
working will be most desirable. The shape of the gallery 
made by the machine offers great facility for the introduc- 
tion of a steam boiler, and Fig. 7 shows the manner in 
which such a boiler can be arranged near the machine with- 
out interfering with the free removal of the débris. The 
boiler there shown is of the locomotive pattern, and has a 
barrel 2 ft. 6 in. diameter by 6 ft. 9 long, and a firebox 
casing 4 ft. 7 in. long by 2 ft. 6 in. wide and 3 ft. 9 in. deep. 
This boiler would have sufficient surface to convert 30 cubic 
feet of water per hour into steam at a pressure of, say, 
120 Ib. per square inch. This quantity of steam would be 
amply sufficient to drive the machine continuously at the 
rate of 120 full length strokes per minute. The waste 
gases from the boiler would be passed into a suitable air 
tube, from which they would be exhausted by a fan 
situated at the mouth of the gallery or at any other con- 
venient point. The boiler it will be noticed is mounted on 
wheels so that it can be easily moved forward on temporary 
rails laid down as shown in Figs. 6 and 7. 

Altogether, the machine we have described possesses many 
points of merit, which, as we have already stated, render it 
entitled to the especial attention of those engaged in the 
execution of such works as those on which it is intended to 
be employed. We may mention here that Mr. Henley pro- 
poses to employ tunnelling machines, constructed on his 
plans, for the formation of tunnels of much larger size than 
that for which the particular machine we illustrate is 
adapted, and he considers, in fact, that such machines might 
be employed to driving side by side a pair of galleries, each 
14 ft. high by 10 ft. wide. We may mention, in conclusion, 
that Mr. Henley is about to have one of bis machines con- 
structed, and we hope, before long, to be able to give par- 
ticulars of ite practical working. 


FOREIGN AND COLONIAL NOTES. 

A Russian Industrial Exhibition.—It is announeed that a 
national industrial exhibition on the plans of one held at St. 
Petersburg, in the spring of 1570, will take place at Moscow, 
in April. The immediate object of the exhibition is to call 
attention to recent improvements in native manufactures. 


Union Pacific Railroad.—The earnings of this important 
line for the, six months ending with November 30, 1870, 
amounted to 4,072,346 dollars. The net income during the 
same period was 2,010,021 dollars, so that the line would 
appear to be worked at 51 per cent. of its rough receipts. 


Wellington (N.Z.).—A company has been formed for the 
construction of a graving dock at Kaiwarra, in the Province 
of Wellington, New Zealand. 


Progress of the United States.—it is estimated that when 

the last census was taken in the United States, in 1870, the 
Republic had 39,000,000 inhabitants. The corresponding 
corrected total in 1860, was 31,445,000; in 1850, 23,192,000 ; 
in 1840, 17,069,000 ; in 1830, 12,866,000; in 1820, 9,655,000 ; 
in 1810, 7,240,000; in 1800, 6,306,000; and in 1790, 
3,950,000, 
The German Tron Trade—Advices from Essen (Prussia) 
state that the demand for merchants’ iron presented, at the 
commencement of last year, a large amount of animation. 
The demand was so considerable that prices readily displayed 
an upward tendency. Since the outbreak of war in July, 
the aspect of affairs has, however, greatly changed. Orders 
now make “default,” and several establishments are ac- 
cumulating stocks. 


The Mont Cenis Tunnel.—The cost of the Mont Cenis 
Tunnel was originally estimated at 2,600,000/. It is believed, 
however, that the outlay will not exceed 2,400,0007, 


Military Telegraphy.—The system of giving soldiers in- 








struction in telegrapby has been introduced into the Madras 





army. A few of the gunners belonging to the arti 
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Great Western Railway of Canada.—The Great Western 
Railway Company of Canada has successfully completed the 
a in the gauge of the line as between Hamilton and 

oronto. 


Otago (N.Z.).—Soutaland was re-united to Otago (New 
Zealand), October 6, The local authorities availed themselves 
of the occasion, daamg pg remy eden fo Brgy | 
a > ange train from Bluff to Winton, a distance of about 40 
miles, and back again to Invercargill. 

British Indian Steam Navigation Company.—This com- 
pany is about to commence a regular monthly line 
of ——- Hoeggrisch ——, Galle, 2 gg vga Cap- 
tain Beyts appointed a com in 
Meuritiaa, aud loth lacs teonth for that colony. — 

Proposed Canadian Ship Canal—A project has been re- 
vived of a ship canal between Lakes oe Clare and Two 
Creeks, on Lake Erie. The scheme was first mooted in 1858. 


Coal at Ottawa.—Mr. King, a Halifax merchant, is stated 
to be building vessels with a view to the im: tion of coal 
direct into Ottawa, where he engages to sell it at 3 dollars 
per ton below the price at present charged. Mr. King’s 
vessels will be so constructed as to pass through the Cari 
and Grenville Canal. 


Telegraphy in Australia.—Mr. Todd, superintendent of tele- 
graphs to the Government of South Australia, has presented 
a report on the progress of the great overland line of tele- 
graph which has been undertaken from Port Augusta, South 
Australia, to Port Darwin, on the northern coast of Australia. 
Mr. Todd’s re’ is dated October 24, and he states that 
when it was drawn up everything was progressing favour- 
ably. The construction parties were in full march to a depét 
formed at Mount Margaret. The past season has been a 
wet one in Australia, and this may possibly prove a favour- 
able circumstance. 


Railways in Ceylon.—A sum of 25,0001. has been set aside 
by the Legislative Council of Ceylon for railway extensions 
during the current year, The Council to make a 
similar expenditure for the same objects in 1872. The main 
line will probably be extended to Navalapittin. The extension 
of ordinary roads is also under official consideration. 


Indian Railways.—Through railway communication be- 
tween Madras and Bombay is rapidly approacbnig comple- 
tion. The south-west line of the Great Indian Peninsula 
system now extends to the Kistnah, and the Madras system 
has reached the Toombuddra, leaving only a gap of about 
30 miles to be made good. Mails are now conveyed across 
to Bombay in 54 hours, and this time will be shortly still 
further abridged. 


Williamstown Graving Dock.—At the date of the last 
advices from Victoria, this dock was spnerenes satisfactorily. 
English tenders for a caisson had been received by the 
Public Works Department. They were not expected to be 
opened, however, until tenders from colonial contractors, 
which were about to be called for, had been received. 


Lurury on American Railroads.—It is stated that the 
Erie Railway Company has constructed at its shops in Jersey 
City six vehicles of the class known as palace drawing-room 
andl desping cars. It is further stated that these cars cost 
25,000 dollars each. Fourteen more are building at Elmira. 


Irrigation in Bengal.—Colonel Rundall, chief engineer of 
the Irrigation and Agricultural Department in Bengal, has 
submitted his annual report for 1869--7). The works 
undertaken at Cuttack and the neighbourhood are now 
nearly, if not quite, complete. Nothing has yet been done 
towards the extension of the Cuttack Canal to Caleutta. The 
progress made on the Soane works is considered creditable to 
the superintending engineer, Mr. Levinge. Success has at- 
tended the remodelling of the embankments of the river 
Gunduek. Excessive and unusually protracted floods stand- 
ing at high level for 14 days have passed off without the 
slightest injury. These floods, but for the works carried out, 
would have inevitably caused serious loss to the districts of 
Sarun and Tirboot. 

Peninsular and Oriental Steam Navigation Company.— 
Five new ships are in eourse of construction for this eom- 
pany ; they are of the aggregate burthen of 16,000 tons. The 
first of the new steamers, the Khedive, will be ready next 
month. The four others will also be ready for service between 
next month and November, 1871. 

Proposed Dock at Wellington (N.Z.).—An appeal was 
cant made by the New Zealand Commissioners — Dr. 
Featherstone and Mr. Dillon Bell—who visited England in 
1869—70, for assistance to construct a dock at Wellington 
sufficiently large to receive Her Majesty's ships. Hopes are 
entertained that Wellington will be made a naval station. 

Telegraphy in the Weat Indies.— Advices from St. Thomas 
state that on the 8th ult. the West Indian “cable fleet,” 
consisting of the steamers Suffolk, Dacia, and Titan, with 
Sir C. Bight on board the Dacia, and accompanied by the 
British sloop of war Vesta, sailed to commence the work of 
laying a cable to Porto Rico. At 3 p.m. on the following 
day (December 9) a despatch was received through the cable 
to the effect that the shore ends had been laid at Porto 
Rico. The cable was expected to be laid to Jamaica by 
Deeember 25. 

The Belgian Coal Trade—This trade appears to be ina 
tolerably satisfactory state, A number of orders have been 


received by the coal owners from Holland and a part of Ger- 
many, and also on home account. A great want of rolling 
stock is experienced on the Belgian State railways, as well as 





on the Great Central Belgian Kailway. 
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Amonost the various designs of breech-loading fire-arms 


with the 


submitted to the Government, in conformanc« 
circular issued by the War Office in 1866, was one by Mr. 
William Soper, which, after examination, was placed amongst 


nda that, although its per 
v was very satis 


ated, 


jected weapons, on the grou 
both rapidity and 
breech mechanism appeared too compli 


the re 
formance 
factory, the 


for accura 


and, moreover, the safety catch applied to the trigger 
guard was not considered an efficient substitute for the half 
cock. Various modifications of the original design were 


made by the inventor, and the altered piece was again sub 


mitted to the Select Committee in November, 1868 but 
inasmuch as it was sent in one day too late for competition 
it took no further part in the trials that resulted finally in 
the adoption of the Martini-Henry gun. Its excellent 
powers of endurance, however, and the distinguished | 

tion its rapidity and accuracy enabled it to take on different 
occasions at Wimbledon and elsewhere, have deserve:l; 
drawn towards it considerable attention, and in its modified 
form the piece presents so many advantages that it is 


quickly coming into notice, and the inventor is constantly 





engayed in filing orders for the rifle in its newest and most 
modified form. 

In the engravings of this gun, which we give above, Fig. | 
is an elevation; Fig. 2, a lonvitudinal section, showing the 


Fig. 3, a similar section, show- 


and 


mechanism of the hammer ; 
ing the extractor movement ; Fig. 4, a longitudinal 
section through the breech block and its parts. Figs. 5, 6, 
and 7 are transverse sections referring to the same part of 
the lock 

The object effected by 
combination of a small number of parts, 
a movement of the hand upon the side 
Fig. 1, throws up the breech block, cocks the gun, 
tracts the cartridge. 

The breech piece or shoe, a, is attached to the stock of 
the gan by screws, as shown in Figs. 2 and 3, which pass 
through the stock and take hold of the trigger-quard be- 
neath, while the front part of the 
rear end of the barrel, which is screwed into it (Figs. 2 anc 
83). The shoe is open at the top to permit of the cartridge 
being passed into the chamber of the gun. Immediately 
behind the rear of the barrel the shoe is recessed to receive 
the breech block, £ which is hinged upon a pin, 7’, and 
lies between two projec'ions in the breech block formed to 
receive it. The pin, f', which passes through the proje 
tion in the shoe, and through the body of the breech block 
is formed with a small projection on that end farthest re 
moved from the barrel of the gun, and which lies in a recess 
receive it, in the corresponding projection of the 
shoe. A small pin with an eccentric head is screwed into 
the projection, lose beside the pin, f*, and in suc h a manner 
that the head can be turned round to cover the projection 


Mr. Soper lies in the peculiar 
by means of which 
lever, o, shown in 
and ex. 


ahoe is secured to the 


cut to 


in the end of the pin, St ' which is then secured in its 
place. On the other side of the shoe, opposite the 
hinge just described, there is found a shoulder rising 


above the recess, into which the breech block falls, and 
against which it abuts. The inner face of the breech 
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block, that against which the rear end of the cartridge 
abuts, is cut into grooves in such a manner as to hinder 
the escape of gas from a cartridge bursting in the rear. In 
the breech block is placed the firing pin, as shown in 
Figs. 1, 4, 5, and in such a position that when the breech 
block is in place, the centre of the firing pin coincides with 
the centre of the rifle barrel. The pin, p, is passed through 
a nipple screwed into the rear of the block, and is formed 
which in case of an escape of gas 


with a conical shoulder, 


at the breech, is forced into contact with a seat on the 
nipple, and so prevents any flow of gas. Upon the square 
axis, o', of the side lever, o, is placed a loose tumbler, A, and 
this is connected with the breech block by the connecting 
rod, ¢ This rod is free to slide in an opening formed to 
receive it within the breech block, and the two are con- 
nected together by means of a pin and slot, while the lower 
nd of the connecting rod is coupled to the loose tumbler, 
h, by a pin which works freely in a slot formed in the loose 
tumbler. By means of this connexion, motion is imparted 
to the block through the tumbler, A, which on being | 


uctuated by the side lever throws the breech block up or 
down. It will be noticed in Fig. 6 that the connecting rod, 
i, works ina guide made in the shoe, a, so that no dirt can 
penetrate into the mechanism contained oui the lock box, 
which is formed with two side plates, n', projecting from a 
plate, m, and fastened to the stock. These side 
plates are bored to receive the trunnion of the tumbler 
h, which turns freely in the holes thus prepared. This 
trunnion is pierced with a square hole through which 
the shaft attached to the side lever and the 
hammer, 4, turns freely around the trunnion on side 
of the tumbler, and by means of a shoulder or projection 
laced both on the tumbler and the hammer, it is 
contrived that when the tumbler is thrown back by the side 
lever for raising the breech block, the hammer is driven 
back into the position shown in Fig. 2. On the other hand, 


lower 


passes, 
one 


the shoulder or projection in the tumbler does not affect the | 
hammer in a reverse movement, so that the tumbler may 
be thrown forward to lower the breech block, whilst the 


hammer is at full or half cock. The action of the extractor 


with the two previously described 


is made simultaneous 
movements by the following arrangement, On the top of 
the lock-box, and between the two side plates, slides the 


extractor, r. ‘the form of the extractor is shown in Figs 
2, 3. 5, and 6, and it will be seen that at the forward end 
the bar is provided with claws to catch hold of the base of 
the cartridge, and at the rear an opening is made to receive 
the end of the lever, s, which connects the extractor with 
the hammer, 1 The bottom of this lever is hinged upon a 
pin, as shown in Fig. 3, at the bottom of the lock, and by 
a peculiar arrangement of the different parts, an accelera- 
ting action is imparted to the extractor, which slides back 
at first slowly, and afterwards with sufficient rapidity to 
jerk the cartridg re clear of the gun. 
s. is so formed that it is struck by the hammer when the 
sey has been partially thrown back. 
Fig. 8 at the bottom of the Jever stretches a short arm, so 
arranged, that when the hammer is nearly thrown back, | 


G 


To effect this the lever, | 


As will be seen ia | 


——_———— 


RIFLE. 


the projection shown on the bottom of the hammer strikes 
the short arm of the lever, and gives to the longer arm in 
contact with the extractor bar, a motion accelerating to the 
full throw of the hammer. It will also be seen that this 
short arm rests between two jaws on the hammer, which 
permits the extractor lever to pass down with the hammer, 
but which also permits the lever, s, to throw back the ex- 
tractor bar into its normal position when the side lever of 
the piece is thrown up 
To prevent the falling 
hammer is gradually raised, 


back of the extractor when the 

and brought in contact with the 
breech block without firing the charge, the point, s*, abuts 
against the point, 4°, Fig. 3, so that the extractor lever 
cannot move. The small trigger, w, shown in Figs. 1 and 4 
as projecting from the side of the stock, is introduced to 
prevent the breech block, /, from falling, whilst the car- 
tridge is placed in the chamber, and by it the tumbler is 
secured when the breech block is down, so that it cannot be 
opened accidentally. 

The connecting rod, ¢, the use of which has already been 
described, has also anothe r use, that of regulating the action 
of the striker, p, to which it is attached in such a way that 
when the breech block is down it is secured by the trigger, 
u, but as soon as the trigger is released and pressure ap 
plied by the side lever, the connecting rod, 1, is pressed 
upwards, and at once acts upon an inclined plane on the 
striking swivel, throughone end of which the striker passes, 
forcing it backwards until the front part of the striker, p, is 
flush with the front surface of the breech block, 7, in which 
position it is secured by the nipple, which, as before men- 
tioned, is drilled out to allow the striker to pass through it. 

It will be observed that one great merit of this arrange- 
ment is, that in some of its most important features it is 
identical with the Enfield pattern, so that the reliability of the 
working parts may be assume! from the experience already 
derived from the extensive experience of that weapon. 

With regard to the efficiency of this gun, we may briefly 
allude to its performance at last year’s Wimbledon volun- 
teer meeting, which substantiated in a marked degree, the 
previous practice made with it. On that occasion, out of 
the highest scores made at the 200 yards’ range, 

13 were made by the Soper rifle 
Henry rifle 


L is : Martini rifle 
1 7" a Westley-Richards rifle 


And of six prizes given for the 500 yards’ competition, 
three were awarded to the Soper gun. On the same oc- 
casion also the rifle passed successfully through the sand 
test, and it has beside been exposed to all the searching 
conditions laid down by the Small Arms Select Committee, 
with highly satisfactory results. 


tvsstan Rartwars.—A narrow gauge line is in process of 
construction on the Moscow and St. Petersburg line to Old 
Novgorod. The iatter place will thus have an opportunity 
of regaining trade which it lost by its omission the 
| route of the Moscow and St. Petersburg line. 














3. 1871.) 


J AN, 1 


ENGINEERING. 





27 








= 


HYDRAULIC DEAD WEIGHT TESTING MACHINE. 


CONSTRUCTED BY MR. MICHAEL ALCOCK, ENGINEER, MANCHESTER. 


We illustrate, above, a very neatly designed hydraulic 
lead-weight testing machine, constructed by Mr. Michael 
Alcock, of Manchester, for Mr. Sparrow's Osier Bed Iron 
Works, at Penn, near Wolverhampton. The particular 
machine shown is adapted for applying tensile strains up to 
ns, but Mr. Alcock has built other larger machines on 

plan for applying testing 
to our engravings it will be seen that the machine 
sists of a simple cast-iron frame supporting a short 
eylinder, B; the piston rod, C, of this cylinder 
passing through the bottom and being attached to a cross- 
ai, D D. This crosshead slides between suitable guides 
|in the adjoining frame pillars, and its lower crossbar 
is furnished with steel wedges, or gripping pieces, E, for 
iding the specimen, M, to be tested. The lower end of 

he specimen is held by similar wedge pieces fitted to a 
second crosshead which is traversed by a pin connecting the 
two parts of the double lever, F. The pin just mentioned 
furnished at with a hardened steel knife 
against a suitable steel block fitted to the 
the pin at the other end of the lever, F, is 

l up in the same way. The knife edges throughout 
are so proportioned that their bearing edges are 
l in. long for each 5 tons of maximum strain thrown upon 
them 
rhe lever, F, has arms bearing the proportion of 8 to 1, 


same strains up to 60 tons. 


Relerring 


rauilt 


its lower side 


bearing 





head, and 





e machine 


and 
(sy, at the top of the machine, having arms in the proportion 
of l4to1l. The shorter arm of the lever, G, is prolonged 
and fitted with the counterbalance, K, which is proportioned 
so as to place all the parts in equilibrium. The strain 
applied by the hydraulic press is resisted by weights hung 
from the end of the longer arm of the lever, G; and the 
total leverage being 8 x 14= 112 to 1, each pound of weight 
thus lifted represents 1 cwt. of strain thrown upon the 
specimen under test. The manner in which the weights 
are attached to the end of the lever, G, is very convenient. 
Referring to our engraving, it will be seen that a series of 
five weights, representing 2, 3, 4, 10, and 10 tons respec- 
tively, are mounted on a kind of stand which allows each 
weight to be lifted freely ; while down through the centre 
of the whole set of weights there passes a rod hung from 
the end of the lever,G. This rod is pierced with a hole 
below each weight, and by inserting in these holes 





“daggers” of the form shown in the detached figure, any | 
A sliding | 


number of the weights can be lifted at pleasure. 
weight, J, fitted to the lever, G, serves to apply strains vary- 
ing {rom 0 to 1 ton, the lever being graduated, as shown. 


it is connected by a link, as shown, to a second lever, | 








PLAN OF DACCER 
FOR LIFTING WEICHTS. 





near the machine, and worked by hand. The whole arrange- 
ment is a very convenient ore, while as the strain applied 
is measured by actual weight lifted, there is every means of 
obtaining accurate results. 


Fixtp ARTILLERY.—A paper will be read in the theatre of 
the Royal Artillery Institution on Monday, January 16, by 
Lieutenant C. Jones, R.A., Captain Instructor, Royal Gun 


Factory, on “ The Future Armament of Our Field Artillery.” | yet it has been very sadly neglected for a long time 


“1. M.L. and B.L. question. 
steel, wrought iron, and bronze. 
of metal thrown. 4. 
carried. 


2. The relative advantages of 


Artillery.” The chair will be taken at 4 p.m. by Colonel 
Phillpotts, R.HL.A. 
their friends, and discussion is invited. 





Steam Fire Exoryes vor Baemey.—Two new steam fire 
engir 2, made by Messrs. Shand, Mason, and Co., of London, 
for 1. Fire Commission of the City of Bremen, were 
deliv. .<d on the 15th December, and owing to their simple 
construction and being easily managed, a few 


Under the management of the fire brigade several successful 
trials were made during the severe weather of the last week 


Reaumer, or from 25° below freezing point to below zero of 
Fahr. Under such cireumstances, steam fire engines as 
arranged for England, would have been worked with much 
difficulty owing to the freezing of pipes, gauges, &e. To pre- 
vent this these engines were fitted with apparatus which gave 
complete immunity from freezing, pte 5 in connexion with 


boiler, 100 lb. of steam was obtained in 8 minutes from lighting 
the fire, and in 30 seconds more the engine was in full work, 
with 130 1b. of steam easily. maintained. The water was 
drawn from the fosse of the fortification a depth of about 10 ft. 


and forced through 290 ft. of hose and projected to a height | 


of 150 ft. through a 1} in. jet ; 140 ft. through 14 in. jet; and 
125 ft. through 1} in. jet. The trials were witnessed by Mr. 
Arndt, Mr. Schuman, Director of the Fire Brigade, Bremen, 


| and Mr. Bestenbortel, engineer, who expressed their most 


rfect satisfaction with the successful results of the trials, 
eeping in view the extreme severity of the weather. These 
engines are of the same construction as those eupplied to 
Hamburgh and Glasgow, having three steam cylinders driv- 
ing pumps direct. The engines, thus giving a continuous 
for pumping 


stream with smoothness of action, are adap 
out docks or other purposes. 


The water is forced into the hydraulic cylinder by an ordi- | 
nary hydraulic press pump mounted on a small cistern, A, | 


8, Advantages of weight | I 
The number of rounds necessary to be | 
5. Weight of draught and total equipment. 6. | 
Weight and calibre of gun (a) Horse Artillery (4) Field | 


This reading is open to members and | 


days sufficed to | 
train the fire brigade men to use them with great facility. | 









ENGINEERING PROGRESS, 1866-70. 
No. [1.—Iron Manvuracture. 

Tue principal road to progress in the different 

processes connected with the manufacture of 


| wrought iron and steel is the economical production 


of high temperatures, This subject, which at some 
future day will very properly form a special branch 
of scientific industry, is one of the most important 
elements of the success of modern iron manufacture, 


vast, and iseven at this present moment insufficiently 
understood by the majority of practical men in the 
iron works of this country. ‘Lhe quantity of heat 
theoretically required for melting a ton of pig iron 
or for bringing a ton of wrought iron to a welding 
heat is quite insignificant compared with the 


| quantity of heat which is due to the fuel actually 


consumed in most of our ordinary reverberatory 
furnaces, and even the most approved foundry 
cupola furnaces are very far from approaching the 
theoretical figures which would correspond to the 
work performed by a given quantity of fuel burnt 
inthem. The question of quantity of heat produced 


} | or expended is not, however, the only form in which 
in December, the thermometer ranging from 12° to 15 | 


the problem appears in the practical application of 
high temperatures to the manufacture of iron and 
steel. The welding heat of wrought iron, and still 
more so the melting temperature of soft cast steel, 


| isso high that in the ordinary course of combustion 
| a difficulty presents itself in giving to the products 


Messrs. Shand, Mason, and Co.’s, patent inclined water tube | 


of combustion such a temperature as is required 
for the purposes in view. In this manner the terms 
“ quantity of heat” and “ intensity of heat” appear 
as two distinct and separate terms which have only 
a limited connexion with each other, but which are 


'not capable of replacing each other or being 


mutually converted one into the other. The com- 
bustion of any kind of fuel in the open air is capable 
of affording a certain temperature, the theoretical 
limit of which can be ascertained very correctly by 
calculation. Carefully conducted experiments in- 
dicate the practical limits of temperatare derivable 
from the combustion of this fuel, This limit once 
reached cannot be exceeded by a mere augmentation 
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of the quantity of fuel, and a temperature above that | no theoretic al limits for the temperature attain- 
which corresponds to the nature of the combustible |able by it. This, however, exceeds those points 
when burnt in the open air is therefore beyond the | which can be reached by practice from the obvious 
reach of the practical man, apart from all questions | reason that there are no materials at our disposal 
of economy of fue). The demand for intensity of heat | which can resist temperatures approaching those 
has given rise to various methods of artificial or | extreme degrees of heat. ‘The limits imposed upon 
forced combustion by which the temperature of the | us by practice are therefore narrower than those 
products is raised above that naturally due to the | whic h Mr. Siemens’s beautiful invention is capable 
fuel itself, and these methods of artificial com- | of reaching and exceeding with facility. ‘The principle 
bustion form an important feature in the modern | of regenerating heat, once successfully established 
progress in the manufacture of wrought iron, and in | in practice, has been adopted by many inventors, | 
the melting and reheating of steel. ‘The methods| who attempted to improve upon the designs and | 
adopted for increasing the temperature produced | forms of construction patented by Mr. Siemens 
in modern furnaces are very different in their |in many different ways. The application of cast or | 
principles. The oldest and most generally applied | wrought-iron pipes for passing the air through 
means for forcing the combustion in a furnace is 
the compressed air blast. The temperature of com- | flues surrounding the pipes, has been adopted by 

bustion is increased by confining the gaseous pro- Messrs. 8 Howson, and Jones in their im- 
ducts into a comparatively small space, and thereby | proved puddling and heating furnace. Mr. Gorman | 
counteracting the cooling influence which is due to has constructed his regenerators of firebrick tubes 

dilatation under ordinary cireumstances. ‘The tem-| Mr. E. B. Wilson arranged a series of flues of fire- 
erature of a flame is increased by the action of a brick for adapting the regenerative principle to his 
oes pipe, and in a similar manner it is possible in furnace. Many of these designs had the obvious | 
and legitimate purpose of lessening the cost of con- 


a reverberatory furnace to raise the heat artificially : . 
struction of regenerative gas furnaces, but none of | 


without changing the nature of the fuel by closing 
the ash pit and forcing a blast of compressed air 
through the bars. ‘This is the construction applied 
to the puddling furnaces fired with wood in some | €xtensive practice. 
of the Swedish and Russian forges, and it has proved 1 
eminently successful wherever the nature of the |in furnaces adopted by modern inventors, is the 
fuel demanded the application of such artificial matic ation of artificial means for mixing the fuel 
means for obtaining the temperatures required in and air intimately, and in a finely subdivided state, 
an ordinary puddling forge. The same fundamental | &t the moment of their e ntering combustion. This 
principles, only carried out consistently and in a | Mmcreases the speed of combustion, and assists both 
more complete form, are involved in one of Mr, |! raising the rin gages and economising fuel. 
Bessemer’s most recent inventions, viz, the high-| In furnaces worked by gaseous fuel, the mode of 
pressure furnace. Combustion under pressure, not | Mixing the gas and air which enter the furnace, is 
only so far as the air is concerned when brought | 4 question of the utmost importance, and one of 
into contact with the fuel, but complete confine- | those details which requires the most careful — 
ment of the combustible and of the products of | tion in designing and working such furnaces. There 
combustion in the limited space of a strong air- 
tight furnace, from which the quantity of escaping 
gases can be regulated at will, thus in its turn 
regulating the pressure of the internal atmosphere 
of the furnace. Such is the programme of an in- 
vention which in its first experimental trials on a 
small seale has given evidence of an unprecedented 
inherent success, but which has remained in its em- 
bryo state up to the present moment. 

‘The few experiments made by Mr. Bessemer in 
his works at Greenwich have established the fact : 
that the combustion of ordinary coal under the|@™d injects this powder into the furnace by 
pressure of two or three atmospheres is sufficient | the action of the forced blast. ‘The air and fuel 
for melting wrought iron in a crucible without the | Te supplied to the furnace simultaneously, and 
addition of carbon or carburised iron in any form.|the proportion can be regulated so as to afford 
The facts ascertained by these preliminary trials|the most favourable conditions for complete and 
have given rise to an extensive series of vatents | Tapid combustion, By such means high tempera- 
taken out by Mr. Bessemer for divers forms and | t¥re and a considerable economy of fuel are attain- 
applications of this important principle to the }able as compared with the ordinary firegrate, and 
different branches of manufactures, and particularly very good, practical results can be obtained by in- 
to the manufacture of iron and steel, All of these | télligent management and working. It must be 
details await their practical trials, and it would be } borne in mind, however, that the rapidity of com- 


able to take the place of the Siemens furnace in an 


furnaces with compressed gas by means of tuyeres, 
by which the combustible gases are injected into 
the furnace simultaneously and intimately mixed. 
Mr. How son’s steel-melting furnace, and some of 
the plans patented by Mr. William Henderson and 
others, are based upon this principle. Mr. T. R. 
Crampton has applied the same principle to 
thé combustion of solid fuel in his patent furnace. 
Mr. Crampton reduces his fuel to the state of 
fine powder by grinding it between millstones, 








premature at the present moment to express an bustion has an influence upon the temperature only | 
opinion as to the probable results which may be | ™ 8° far as it is connected with a proper proportion | 
derived from these inventions. . of fuel and of air, which is attended with complete 
The most successful system of artificial combus- and perfect combustion. Its principal advantage, 
tion which exists in present practice is the regene- | therefore, is quantity of heat, but it is incapable of 
rative gas furnace of Mr. C. W. Siemens. ‘Lhe | adding artificially to the intensity of the heat pro- 
fuel is brought into the form of gas by a preliminary | duced. 
process, which forms an important element of the 
whole construction in practice, but which has 
nothing to do with the principle of artificial com- 
bustion involved in Mr. Siemens’s invention. In temperatures attainable in these classes of furnaces 
fact, any kind of combustible gas, if obtained under | do not exceed those which can be obtained ina 
a constant and regular pressure suitable to the form grate-bar furnace aided by a fan blast or any other 
of the furnace and to the sizes of its passages, } equivalent appliance. tapidity of combustion, 
would form an acceptable fuel for the regenerative | therefore, is of value only so far as economy of fuel 
gas furnace, The method of artificially raising the bo concerned for obtaining the — tempera- 
temperature of the products of combustion consists | tures in furnaces within certain limits, but it io in 
in storing or accumulating the heat of the combus- | litself of no avail for raising the temperature of the 
tion in the regenerators, and subsequently impart- | furnace beyond the natural limits due to the cha- 
ing this elevated temperature to the combustible | ™¢ter oF chemical composition of en fuel employed, 
gases, and to the air in their passage to the fur- or for increasing the Int masity of heat. 
nace, In this manner every successive quantity of The influence which these different systems of 
fuel burnt enters into combustion at a temperature | producing high temperatures hav € = the mode 
imparted to it by the results of the previous com- of manufacturing iron and steel in modern furnaces, 


bustion of other quantities of fuel, and the in- and upon the quality of the articles produced, will 


creased temperature thus gained and imparted to | be considered in beecet bon xt article. 


the regenerators serves as a further step for the Soecaeatenitn mal 
next quantities of combustible gases to start from. 


| that which is naturally due to the fuel when burnt 
in the open air without waste, and the limits of 


New Ficupy Guy.—in ‘consequence of the success which 
has attended the l’russian 16-pounder field guns in the present | 


In reality, if it were correct that the combustion of | campaign, the autborities ordered several guns of that calibre 


to be made at the Royal Gun Factories, Royal Arsenal, | 
Woolwich. These guns are being manufactured upon the 
Fraser principle of steel and iron, they are to be rifled with 
three grooves, and their weight is 13 ewt. Oneof these guns 
| has been completed, and forwarded to Shoeburyness for trial. 


gaseous bodies produces the same quantity of heat, 
even at the highest temperatures at which these 
combustibles can be brought into contact with 
each other, the regenerative principle would have 








CLYDE SHIPBUILDING AND MARINE 
ENGINEERING IN 1870. 


Tue Clyde has again distinguished itself and re-asserted 
its claim to be regarded as the metropolis of the shipbuild- 
ing industry, not of Britain only, nor even of Europe only, 
but of the whole maritime world, If proof were wanted 
in support of this position claimed for the Clyde, we might 
appeal to the stubborn facts which are contained in the 
returns published from month to month, and in the still 





while the products of combustion are carried off in 


them seem to have succeeded sufficiently to be | 


Another method of producing high temperature | 


have been several patents taken out for working | 


The rap idity of combustion cannot by it- | 
self raise the tempe rature of the products beyond | 


more startling summaries which are issued by the Glasgow 
| press at the end of the year, The Thames long and vainly 
strove to maintain a pre-eminence in this national industry, 
and of late it has had a sort of revival, being determined, 
| apparently, to “die hard”; but what can avail its efforts in 
this direction if it be the fact (and, according to the Scotch 
proverb, “facts are chiels that winna ding”) that about 
20,000 tons of the shipping built on the Clyde in 1870 was 
| done to order from the port of London. The Mersey, too, 
can no longer hold up its head in competition with the 
| Clyde, although it still does a stroke of work, or makes 
| believe that itdoes. We speak under correction, but in the 
| absence of any statistics from the Mersey, we feel some 
| degree of confidence in affirming that the 30,000 tons of 
| Shipping executed by Clyde shipbuilding firms last year, in 
| response to orders from Liverpool commercial houses, is not 
much, if at all, less than the total amount of shipping exe- 
cuted upon the Mersey during the same period of time. 
| And even the three northern rivers, the Tyne, Wear, and 
| Tees, taken together, must “pale their ineffectual fires” in 
presence of such an annual total as 190,000 or 200,000 tons 
|of shipping built. 

The year 1869 was an exceptionally prosperous year—a 
|sort of annus mirabilis in Clyde shipbuilding, the total 
|tonnage of the vessels built in that year being almost 
; 200,000 tons; and doubtless the total for the year just 
| closed would have been still greater had it not been for 
|the paralysing influence exerted by the disastrous war 
which has raged upon the Continent during the past six 
months. As it is, however, there has never been a more 
prosperous year than the one just terminated, if we except 
the year 1869. The total number of vessels of all kinds 
built on the C lyde last year is 234, and the total tonnage is 
set down at 189,800 tons. It is almost impossible not to 
feel some degree of surprise at these extraordinary totals, 
and one’s mind naturally reverts to the immense amount of 
technical skill and commercial probity and energy which 
such numbers may be said in some measure to represent. 
It is very probable, too, that the total value of that shipping 
is almost, if not altogether, 5,000,0001. sterling, delivered 
to the owners at the shipyards. Such statistics together 
form no mean indications of the progress of the nation. 

It may be worth while to direct a few remarks to some 
of the more interesting facts which may be learned from a 
glance. One cannot examine these statistics with any de- 
gree of care without being impressed with the fact that the 
commercial marine of the future is likely to consist almost 
entirely of steamships in which the screw is the instru- 
ment of propulsion. This is annually becoming more and 
more evident. During the last seven years the average 
screw steam tonnage launched on the Clyde was about 
65,000 tons, or about one-half the screw steam tonnage 
launched last year. Of the whole 189,800 tons of Clyde- 
| built shipping, embracing, as already mentioned, 234 
| vessela, there were 119 iron screw steamers and two of the 
| composite type, and the tonnage was 132,990 tons. This 
|cadden increase in the demand for screw steamers is in a 

great measure due to the opening of the Suez Canal as a 
| part of the highway to and from the East Indies and China. 
In 1868 and 1869 the screw steamship tonnage launched on 
the Clyde was 81,241 and 85,800 tons, respectively. A sort 
|} of quiet revolution is in progress in the Clyde shipyards, as 
some of the firms that made the building of clipper ships a 
| sort of spécialité are now practically compelled to turn their 
attention to steamers. This is especially true of the follow- 
ing firms : Messrs. Barclay, Curle, and Co., and Messrs. 
| Alexander Stephen and Sons. Now that the Suez Canal 
has proved to be successful, there is every probability that 
the East India and China trading will be carried on still 
more by means of steam vessels, instead of by sailing ships. 
Then, in respect of sailing vessels it may be remarked that 
the composite build which was quite the rage for a few years 
has now assumed a very meagre feature in the annual returns, 
While in 1868 and 1869 there were sixteen vessels of this 
description launched on the Clyde each year with a tonnage, 
respectively, of upwards of 13,000 and 16,000 tons, in 1870 
there were only six, with a tonnage of 6100 tons. This in- 
dicates a very marked falling off in the demand for such 
vessels, Only one war ship—the Hotspur, 2638 tons—was 
| launched during the past year, the builders being Messrs. 
| Robert Napier and Sons. ‘There are in hand, however, 
two gunboats, and one twin-screw ironclad turret ship of 
2107 tons and 250 horse power. The number of iron barges 
built during the past year for traffic on the Indian rivers 
exhibits a marked increase. In 1868, 1869, and 1870 the 
numbers were, respectively, eight, ten, and twenty, and thus 
| the opening up of our great Indian empire to the benefits 
| of commerce is manifesting itself. 
Dredgers have for a number of years formed an interest- 
|ing feature in the shipbuilding industry of the Clyde, but 
| during 1870, strange to say, only three vessels of this sort 
were launched. There are now in hand, however, quite an 





unusual number. Messrs. Thomas Wingate and Co. have 
one of 1100 tons for the Dublin Port and Docks Board ; 
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one of 500 tons for the Barrow-in-Furness Commissioners ; 
and one of 384 tons, for the improvement of the navigation 
of the Rio Sé0 Goncalo, Brazil, together with several steam 
hopper barges. Messrs. William Simons and Co. have one 
of 900 tons for the Clyde Navigation Trustees ; one of 800 
tons for Stockton-on-Tees; and one of 400 tons for the 
Dundee Harbour Trustees; and Messrs. Henderson, Coul- 
born, and Co. have in hand two dredgers of 449 tons each 
for the Brazilian Government. In building towing vessels, 
the Clyde practically does nothing: her towing companies 
almost invariably send to the Tyne for them, as they are 
certain of getting» vessels in every way fit for their work 
there, although it does seem something like “ carrying coals 
to Newcastle.”” Stil it should be noted that several tugs 
were bailt om the Clyde last year, although only one was 
built for service On the Clyde. 

It is on the Clyde that the largest merchant steamers 
have hitherto been built, if we except the Great Eastern, 
and they have been built during the past year. They are 
the Italy, a screw steamer of 4200 tons, and 500-horse 
power, built for the National Steamship Company, by Messrs. 
John Elder and Co.; and the Australia, 3600 tons and 
600-horse power, built by Messrs. Caird and Co., for the 
Peninsular and Oriental Steam Navigation Company’s East 
Indian Trade. Weunderstand that these two vessels have 
created a sort of rivalry between Glasgow and Greenock, 
the builders of the latter claiming for her that she is the 
largest merchant vessel yet built on the Clyde. If alleged 
tonnage capacity is to rule, then certainly the Italy bears 
the palm; and for that matter the John Elder, one of the 
new Pacific liners, is the second biggest vessel, as her ton- 
nage capacity is 3833 tons. While referring to this local 
rivalry, we may also remark that in the matter of tonnage 
launched during 1870, Messrs. Caird and Co. rank first in 
order, They launched seven screw steamers of 19,240 tons 
and 3000-horse power. Messrs. John Elder and Co., who 
rank second, launched nine vessels of 18,139 tons, and 4210- 
horse power. The last-mentioned firm, however, have, we 
should state, orders for no fewer than thirteen vessels of 
84,504 tons, and fourteen pairs of engines of 5625-horse 
power; while Messrs. Caird and Co.'s orders amount as 
nearly as may be to one-half that tonnage and horse 
power of engines, These are certainly at present the 
two most extensive shipbuilding firms on the Clyde. 

The work ordered or in hand for the present year is so 
large that in a twelvyemonth hence the year’s returns will 
doubtless be found to be greater than those of either of the 
two past years, heavy, indeed, as those returns have been. 
It is very probable the orders already booked amount.to 
140,000 or 160,000 tons, so that there is certainly a good 
stroke of business in prospect for the shipbuilders during 
the ensuing twelvemonth—at all events, so far as the Clyde 
is concerned. 

Considering that there are on the Clyde somewhere about 
forty shipbuilding firms, carrying on sach a gigantic in- 
dustry as we have indicated, it is not very surprising that 
one or two of the firms should now and then, from a re- 
verse of fortune, be compelled to seek the aid of the Bank- 
ruptcy Court. The past year has afforded two instances of 
this state of matters. .One of the firms that had to sue- 
cumb was that of Laurence Hill and Co., Port-Glasgow,.a 
long-established and highly-esteemed firm, whose reverse 
has excited a considerable amount of sympathy for the 
sufferers. We learn with pleasure, however, from our 
Glasgow correspondent, that the shipyard of the late firm, 
together with the engine works, plant, machinery, &c., have 
just been purchased by a new firm, that of Cunliff,and 
Dunlop, both members of which have long held highly re- 
sponsible positions in the business carried on at Fairfield by 
Messrs. John Elder and Co. If their training under: Mr: 
Randolph and the late Mr. Elder is of any service, they 
can scarcely fail to acquit themselves well as shipbuilders 
and marine engineers. 

The past year has been somewhat interesting in the 
annals of Clyde shipbuilding on account of the migration of 
or three well-known Glasgow firms to sites much 
further down the river. This migration has been rendered 
necessary by the rapid growth of the shipping trade at 
Glasgow, and the necessity for extending the harbour ae- 
commodation. The old sitesof the shipyards have thus 
become acquired by the Clyde Trust, and by-and-bye others 
will have to be acquired by that corporation for further 
extensions. Such removals can scarcely fail to be of mach 
benefit to well-established and enterprising firms, By be- 
taking themselves further from the populous city to less 
valuable land, they can acquire a sufficiently large area to 
enable them to plan their works to the greatest advantage 
and on such a seale as will be conformable to their future 
trade prospects; and an opportunity is afforded them of 
adopting the most recent improvements in respect of ma- 
chinery and plant, and otherwise to keep progress with 
the times, 

Hitherto, the antiquated protectionist notions of ‘the 
American shipowners have exerted a ¢etrimental influence 
upon ‘the commercial relations of the United States. ‘The 
Ameritan press admits the pre-eminent positions attained 
by the Clyde, as a seat of the shipbuilding industry, and it 
is evident that this fact is henceforth destined to have some 
weight ‘with American commercial firms and companies; 
for within the last week or so, Messrs. Alexander Stephen 
and Sons, ‘of Glasgow, have been commissioned by Mr. 
W. R. Garrison, President of the United States and Brazil 
Mail Steamship ‘Company, toe build three iron steam- 


two 





ships of 1700 tons each, to be fitted with all the modern im- 
provements as first-class vessels. It is stated that these are 
the first iron steamers that have been ordered on the Clyde, 
direct from the United States. As a local paper justly 
remarks, this order is worthy of notice, not as showing the 
reputation of Clyde shipbuilding in America—for- that is 
celebrated over the world—but as a proof that the intense 
protectionist feeling which prevails in the States, especially 
with regard to the shipbuilding, is giving way. 

The reputation of Clyde built ships is not due entirely to 
the style and manner in which the building is executed, 
nor yet to the cheapness of the manufactured commodity, 
These are certainly important items, and have much 
weight with shipowners when dispensing their favours ; but 
one of the most pressing considerations is the character 
ef the engines a>vlied to the steam-propelled vessels. 
The well-known compound engines which the late. Mr. 
‘Sohn Elder did so much to perfect and bring into use, and 
which were by many marine engineers and shipowners at 
first apparently regarded with something approaching to 
contempt, are now very extensively made by other firms 
on the Clyde, as shipowners will have them. Considering 
the eminent position attained by Mr. Elder as a naval 
architect and marine engineer we cannot but regard his 
very early decease as a great loss to our profession. The 
past year has no marked improvements in marine engineer- 
ing for us to place upon record, so far as the striking out of 
new principles of construction is concerned; but progress 
is certainly being made both in the economy of fuel and 
materials of construction and in tke economy of the labour 
“— in fashioning and working the engines. 

n conclusion, we should not omit to mention that the 
marine engines built upon the Clyde during the past year 
represent almost, if not altogether, 24,000 horse power. 


STEAM FERRY AT RHEINHAUSEN. 

On pages 397 and 398 of our last volume, we illustrated 
and described certain parts of a steam ferry constructed to 
| cross the Rhine near Duisburg for the accommodation of 
| the Osterath-Essener Railway. On that occasion full re- 
| ference was made to the arrangement of the guide ropes, 
their moorings, and the boat,.employed for carrying the 
traffic. We this week continue our description of this 
interesting work, drawing our information from the source 
mentioned on the previous oceasion. 

To the upper deck of the beats are secured, at a distance 
of 6 ft: from the line of direction of the ferry, guide pulleys 
shown in Fig. 12. The diameter of these pulleys was at first 
13 in., but this was afterwards enlarged to 24in. The pulley 
shown in the drawing is for the use of the 24 in. diameter rope, 
and it has a width between the collars of 3} in. for the passage 
of the hinged coupling shown in Figs. 13 and 14, the collars 
themselves being each lin. wide; the pulley runs on an 
axis 24 in. in diameter, and the general arrangements will 
be understood from the perspective sketch, Fig. 12, and the 
annexed diagram. It will be seen from the latter figure that 
the frame carrying the pulley is suspended from a pin, a, 
which forms part of a link moving on the pin, 6. On referring 
to the diagram, it will be seen that if G is the eurrent acting 
ptbrough the rope-on the pulley, and R the-resultant of the 
forces, the pulley will swing around on the pin, a, until the re- 
sultant, R, passes through the pin, a. If the point, a, comes 
exactly above the middle of the groove of the pulley in theline, 
n,m, and if g is the weight of the pulley with frame, acting 
at the centre of gravity, v, the weight with which the outer 





collar or flange is pressed against the rope = g X or. This 
aée 


pressure may be prevented within certain limits, and 
the mean inclination of the pulley has been taken between 
a vertical position and an angle of 60°, which the puiley 
assumes at times of lowest water and heaviest current. The 
effect of the weight of the pulley and its frame has been 
allowed for by moving back the position of the point, a, as 
far as possible towards H, so that which, under extreme 
circumstances, would otherwise be vertical, becomes slightly 
inelined, and the point, a, as will be seen from the woodcut, 
is then shifted by a space represented by Q in the figure 
towards the line, nm. It was found when the pulley was 
constructed in this manner, the rope ran 6¥er it with the 
same ease and safety during times of the strongest flood and 
the calmest water. This arrangement of the pulley above 
described was nevertheless attended with a slight disadvan- 
tage connected with the hingé-coupling, which occasionally 
| caught in the pulley. This difficulty was removed by the 
adoption of a larger pulley 4{t. in diameter, as shown in 
Figs. 7, 8, and 9. In this pulley two guard hoops are placed 
behind the ropes, forming part of a circle, the centre of 
which coincides with that of the ropes; these hoops are 
Closed behind, bat open in front for the ropes to pass off 
from them, as show in the drawing. 

A pair of horizontal twin engines, of 22 horse power, are 
émployed upon each of the boats for driving them, and they 
transfer the motion through toothed gearing to the rope 
| pulleys. The speed attained is about 5 ft. per second, which 
| corresponds with 12 revolutions of the rope pulleys, or 48 
revolutions of the erank shaft (the gearing being 4 to 1). 
The maximum speed attained by the boat has been 8 ft. 
per second. 

The load being placed all upon one side of the boat, it was 








the various parts, a danger which was increased on account 
of the sudden shocks to which the boats were exposed, and 
for the same reason the cast-iron frame rests only at its ends 
upon elastic timber supports. It was not poms fer to place 
a flywheel on the crank shaft, and special care had therefore 
to be taken in making the gearing. The pinion has a dia- 
meter of 17.16 in., and 18 teeth, whilst the spur wheel 
diameter of 5 ft. 7.8 in., and has 71 wooden the pitch 
being 3 in., and the width of tha tooth 44 la, sekeats wheel 
is provided with flanges on each side of the rim. The dia- 
meter of the driving, as well as of the driven 
is 8 ft., and the hauling rope runs only.olice 
It is evident that the driving pulley must be made 
than the driven one, as the latter runs 
and has only friction to over 
transfer the power of the engine, and 
tarn of the pulling rope, This rope is guided 
rope pulleys by means of two-gollers, of 2 ft. in diameter ; 
these are fixed to the sides of the boats on both sides of 
large pulleys, and 50 ft. apart. 








The steam boiler employed is of the locomotive type; it 
has a firegrate of 12} square feet area, and 59 tubes, each 
2§ in. diameter, and 9 ft. long. The totel heating surface 
of the boiler is 407 square feet, and the pressure of steam 
105 Ib. The boiler is fed directly from the river by in- 
jectors, but hand steam pumps are also provided. The 
latter draw their supply from heaters. 

Intermediate landing stages are provided for facilitating 
the transfer of vehicles between the river banks and the 
ferry. ‘The construction of them 4s shown in Figs. 1 to 6 
on page 30, from which it will be seen that they are formed 
with { shaped longitudinal girders, connected by croxs 
girders of similar section, and they are mounted on four 
axles. The two longitudinal girders are provided, as shown 
in Figs, 4 and 5, with a vertical joint between the central 
axles, so that the structure may easily travel over any 
irregularities on the inclined plane. The axles are carried 
on movable bearings, so that the height of the landing 
bridge may be regulated. ‘The points of the rails on the 
bridge are attached to counterweights, by which they are 
raised to a height of Zin. above the rails of the inclined 
plane, and thus made entirely free of the latter.’ The weight 
of the carriages passing over them depresses them, and forms 
the cunnexion between the two rails, The rest of the con- 
struction of the bridge will be easily ‘wnderstood from the 
drawings. The rails on its pla:form are arranged, in re- 
ference to those of the inclined plane, to make as flat aa 
angle as possible, for the greater facility of running the 
carriages on the bridge. The points are made 10 ft. long, 
and the respective slopes of the inclined plane and the bridge 
are 1 in 14 and 1 in 12, 

(To be continued.) 








Rartway Reourpts ayp Exrenpirvne.—The percentage 
of traffic receipts on the capital expended on English rail- 
ways was in the first instance very satisfactory, and the 
working expenses were moderate, being about 40 per cent. 
In 1842 the traffic receipts on the capi amounted 
to 8.42 per cent., and the profit on capital expended to 4.93 
per cent.; in 1846 the traflic receipts to 9.05 per 
cent., and the profit on capital expended to 5.25 per cent. 
In 1850 the working expenses were 42 per cent., the traffic 
receipts on the capital expended became rapidly reduced in 
the interval to 5.70 per cent. ; and the profit to 5.31 per cent. 
In 1854 the working expenses amounted to 46 per cent. of the 
receipts ; the traffic receipts on the capital expended ually 
rose to 7.80 per cent. The working expenses in 1558 aver- 
aged 48 per cent., the traffie receipts 7.46 per cent., and the 
profit 3.88 percent. In 1862 the working expenses averaged 
48 per cent. of the receipts, the traffic receipts 7.83 per eent., 
and the profit 407 per cent. The working ex in 1866 
avera 48.8 per cent., the traffic ipts 8.15 per cent., and 
the profit 4.17 per cent. And in 1870 the working expenses 
averaged 48.1 per cent of the receipts, the traffic receipts on 


necessary to construct the whole of the driving machinery | the capital expended 8.65 per cent., and the profit 4.49 per 
as light as possible, and, in-order to prevent ‘any fracture of | 


cent., being larger than in any preceding year since 1847. 
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A NEW STONE. 
Arcurrects have for some years past been in- 


debted to Mr. Frederick Ransome for providing 
them with a constructive material of very great 
value, a stone which can be moulded into apy 
form, which can be produced in blocks of any size, 
and which when made is as durable as the best 
kind of natural stone known. The production of 
this material—the ‘ patent concrete stone” as it is 
termed by Mr. Ransome—was the result of many 
years of persevering labour and struggles against 
difficulties ; but we find that Mr. Ransome, 
not content with what he had already accomplished, 
has sueceeded in producing another new stone which 
s in many respects as superior to its predecessor as 
the latter was to all other artificial stones produced 
before or since. 

Before describing the process by which this new 
stone is made, it may be desirable that we should 
recal to the minds of our readers the method of 
manufacturing the artificial stone generally known 
by Mr. Ransome’s name, as this will enable us to 
speak of the steps which led to the production of 
the new material. ‘The ordinary ‘‘ Ransome stone,” 
then, is composed of particles of sand mixed in 
some cases with a little ground carbonate of lime, 
the whole being incorporated into a solid mass by 
the formation in the interstices of a silicate of lime. 
After many fruitless searches after a method of pro- 
curing silicate of soda on a commercial scale, and at 
a moderate cost, Mr. Ransome hit upon the plan of 
boiling flints in a solution of caustic soda uader 
steam pressure, and it is the silicate of soda thus 
obtained that Mr. Ransome employs to bring the 
materials we have mentioned into a plastic state in 
which they can be moulded to any desired form. 
This being done the block produced is treated with 
a solution of chloride of calcium when a double de- 
composition takes place, the silicie acid and the 
oxygen of the silicate of soda combining with the 
calcium of the chloride of calcium, and thus forming 
tilicate of lime, while the sodium unites with the 
chiorine of the chloride of calcium, thus forming 


now 





chlorine of sodium. The silicate of’lime produced 
in this way unites the particles of sand, &c., into a 
hard and perfectly durable mass, while the chloride 
of calcium remains diffused throughout the block, 
and has to be removed by washing. 

Now regarded from a manufacturing point of view, 
this washing process is rather a nuisance, particu- 
larly where large blocks are being made. If per- 
formed thoroughly, it occupies very considerable 
time, and, consequently, delays the turning out of 
the work; while, if not performed properly, there 
eventually takes place a greater or less efflorescence 
of the chloride of sodium, which, although not 
affecting the strength or durability of the stone, 
spoils its appearance. Under these circumstances 
Mr. Ransome was led to endeavour to so modify 
his process as to render this final washing unneces- 
sary, or, at all events, to reduce its amount, and 
step by step he arrived at the new method of manu- 
facture, which we shall now describe. In carrying 
out these new plans, Mr. Ransome makes a mixture 
of certain proportions of ordinary sand, Portland 
cement, ground carbonate of lime, and some silica 
readily soluble in caustic soda at ordinary tempera- 
tures, such, for instance, as the stone found in the 
neighbourhood of Farnham and other places, and 
these materials he makes into a plastic mass by the 
addition of the silicate of soda already mentioned. 
The mass thus formed remains plastic a sufficient 
length of time to allow of its being rammed readily 
into moulds of any desired form ; but it gradually 
hardens, and ultimately becomes thoroughly in- 
durated and converted, without any further treat- 
ment, into a hard stone capable of resisting heat 
and cold, perfectly impermeable to moisture, and 
which, as far as can be judged from the experience 
hitherto obtained, goes on increasing in hardness, 
and bids fair to be thoroughly durable. 

The chemical actions by which this wonderful re- 
sult is produced are very curious, and Mr. Ransome’s 
explanation of them is as follows : The Portland ce- 
ment consists, as is well known, of silicate of alu- 
mina and lime, and, when the materials are mixed 
up with the silicate of soda, the latter is decomposed, 
the silicic acid combining with the lime of the Port- 
land cement and forming silicate of lime and alumina, 
while caustic soda is set free. This caustic soda, how- 
ever, immediately seizes upon the soluble silica which 
constitutes one of the ingredients, and thus forms a 
fresh supply of silicate of soda, which is in its turn 
decomposed by a further quantity of the lime in 
the Portland cement, and so on. If each decom- 
position of silicate of soda resulted in the setting 
free of the whole of the caustic soda, the processes 
we have mentioned would go on as long as there 
was any soluble silica present with which the 
caustic soda could combine, or until there ceased to 
bé any uncombined lime to decompose the silicate 
of soda produced, the termination of the action 
being marked by the presence in the pores of the 
stone of the excess of caustic soda in the one case, 
or of silicate of soda in the other. In reality, how- 
ever, the whole of the caustic soda does not appear 
to be set free each time the silicate of soda is de- 
composed by the lime, there appearing to be formed 
a compound silicate of lime and soda, a small por- 
tion of the latter being fixed at each decomposition, 
The result thus is that the caustic soda is gradually 
all fixed, and none remains to be removed by wash- 
ing or other process. 

By his new process Mr. Ransome is enabled to 
produce admirable artificial marbles, while by intro- 
ducing amongst the materials fragments of quartz 
and a small proportion of oxide of iron, he obtains 
a stone of rich colour, and hardly distinguishable 
from Peterhead granite. Like the natural granites 
and marbles, the artificial substitutes are capable of 
taking an excellent polish, while they possess the 
great advantage over the natural products of being 
capable of being moulded in the course of manu- 
facture into any form at a trifling cost. It would 
be idle for us to attempt here to enumerate the 
uses to which the new stone can be applied, for 
they are practically numberless. For decorative 
purposes it will be invaluable, and Mr. Ransome 
deserves the best thanks of architects, and we may 
add of engineers, also, for having furnished them 
with a new constructive material at once so cheap 
and good. 








THE BRISTOL CHANNEL DOCKS. 
Mr. James Brunvers has recently addressed a 
letter to the directors of the Bristol Port and Channel 
Dock Company upon the subject of the proposed 
new Docks at Portishead and the relative merits of 


the Gloucestershire and Somersetshire shores for 
the construction of docks to accommodate the traffic 
of the Port of Bristol. 


On bse 5 ower seventh —— ENGINEERING 
we publi wings and a iption of the 
Bristol Port Docks ~ bein fom ng by Mr. 
Brunlees. The site selected for this work is at the 
junction of the Avon with the Severn, and the works 
comprised the deepening of the south channel at 
Dum Ball Island, and the construction of a dock, 
1400 ft. long and 500ft. wide, with 33ft. of 
water at spring tides, The proposal to construct 
docks at Portishead, and for the sanction of which 
— by Parliament Bills have been deposited, 
will naturally be met with considerable opposi- 
tion by the Bristol Port and Channel Doek Com- 
pany, and Mr. Brunlees takes pains to point out 
all that has hitherto been done, in the shape of 

ropositions for schemes at Portishead. In 1828, 
Mr. Milne proposed the construction of a masonry 
pier; in 1839, Mr. Brunel suggested a floating 
vier formed of pontoons; in 184], Sir John 

acNeill prepared designs for a breakwater pier ; 
and, in 1853, Mr. Neale proposed a floating Nock: 
With regard to the 2 a Biron i side of the 
river, Avonmouth has been constantly pointed out 
as the best site for such a work, Indeed, as against 
the single proposition of Mr. Neale for a floating 
dock at Portishead, we find seven well-known 
engineers advocating penent dock works at 
Avonmouth, and this list includes the names of 
Mr. Rendel, Mr. Hawkshaw, Mr. Fowler, and Mr. 
Abernethy ; and all these gentlemen, moreover, 
point out the great advantages possessed by the 
Gloucester over the Somersetshire side of the Avon. 

On examining a chart of the river’s mouth in this 
vicinity, it will be seen that there would be consider- 
able danger to ships in entering the proposed docks, 
partly on account of the circuitous entrance, and 
partly on account of rocks and shoals, ‘he rapid 
tideway and cross currents in the river would prove 
also formidable difficulties in the way of entering 
the harbour, and this difficulty would be greatly in- 
creased in stormy seasons. 

Mr. Brunlees points out that the only way of 
maintaining a deep water way at Portishead would 
be that suggested by Mr. Rendel, of cutting a new 
channel, a work which would cost an enormous 
sum, and which, at the same time, would not reduce 
any of the other disadvantages connected with the 
scheme. Against all these drawbacks it is claimed 
for the Bristol Port Docks, now in progress, that 
they possess an entrance direct from the King Road 
anchorage, an entrance, moreover, sheltered at 
almost all points, while freight can in all weathers 
be unloaded at Avonmouth, and brought up the 
river in lighters, an advantage not insured in the 
Portishead scheme. 

In his report Mr. Branlees compares the actual 

works in progress at Avonmouth with the proposed 
docks at Portishead. ‘The dock for the latter pro- 
ject, as shown in the deposited drawings, is in- 
tended to be 1800 ft. long and 500 ft, wide, repre- 
senting an area of 20 acres, which would be reduced 
to an area of 12 acres, covered with the full depth 
of 17 ft. 6in. of water, on account of the fact that 
only one side and the lock end of the dock are to be 
walled, giving a quay wall length of 2200ft. The 
Avonmouth dock is 1400 ft. long and 500 ft. wide, 
giving an area of 16 acres, and a quay wallage of 
| 3200 ft., with a depth of water of 22 ft. 6 in. 
The lock entrance at Portishead would be 450 ft. 
jlong and 65 ft. wide, with a depth of water over 
ithe sills at high water neap tide of 23 ft. 6in., while 
that at Avonmouth has the same length, and a 
width of 85 ft., with a depth of water over the 
sill of 36 ft. It is evident, therefore, that the latter 
work will accommodate vessels of a class, to which 
the Portishead Dock would be inaccessible. Lastly 
a comparison of the times during which vessels of 
similar draught could enter or leave the docks, is 
shown by a lengthened series of observations to be 
four hours in favour of Avonmouth. 

The progress of the works of the Bristol Port 
Dock appear, from the engineer’s report, to be 
highly satisfactory. The excavations, especially 
for the locks and the sides of the dock, are well for- 
ward, while the western wall has been completed to 
its full height for a considerable length. 

The arrangement for completing railway com- 
munications with the dock is, moreover, complete, 
and the Midland and Great Western Companies are 
about to construct a junction line through Clifton, 
which will place the dock in connexion with the. 
Bristol Station, 
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SILT EMBANKMENTS. 

We have already, upon a former occasion (vide 
ENGINEERING, page 20], vol. ix.), given a brief ac- 
count of the silt dem in progress of construction by 
Mr. Melvor in the Neilghersy hills. ‘The subject is 
one of much interest as bringing into the service 
of man natural agencies, for the performance of 
what was previously a laborious undertaking, and 
the result of the present experiment ia that the 
work is infinitely better performed by such means 
than by the more usual practice of conveying earth 
by manual labour. By the adoption of the silting 
process it is found that the earth of which the 
embankment is composed becomes far more compact 
and perfectly puddled than can be accomplished by 
any known human agency, and in works so con- 
structed a puddle wall of clay is by no means 
essential. In India thousands of embankments 
exist at the present day, many being of very con- 
siderable dimensions, which have stood the test of 
centuries, and yet do not possess any puddle wall 
for their protection; the cause of their stability 
being that they are themselves little less than one 
compact puddle wall throughout, owing to the 
native system of construction which consisted of 
vert small and gradual additions of earth, conveyed 
to the site in baskets carried on the heads of coolies, 
and trodden down and consolidated by hundreds of 
natives and «ttle. The silting process is, in 
= a still more perfect system of equal distri- 
yution, each grain of earth being separately placed 
in position, and pressed down in its place by the 
weight of the water above it. The economy of the 
principle will be still further apparent when it is 
considered that not only is water employed to ex- 


~_- 


cavate the necessary materials for the embankment, | 


which it does with but very little assistance, but 
it conveys them to the selected site and deposits 


them on arrival at their destination. The con- 
ditions necessary for its application are, that 
there should be, upon one or both sides of the 


proposed site for the embankment, rising ground | 


covered with a sufficient quantity of suitable earth, 
situated at an elevation above that of the proposed 
dam; and that there should exist the means of con- 
ducting, at a reasonable cost, an adequate supply 
of water to the whole of the earth-material available 
for employment. 
the body of the embankment is novel, all the other 
works in connexion with it, such as an escape weir, 
sluives, &c., and other masonry works must be con- 
structed in the usual manner, The best quality of 
earth for this process, and the best material for the 
construction of an embankment, is clay, as it has 


the property of breaking up quickly under the | 


action of water, and dissolving thoroughly in a 
running stream. It is thus readily and with great 
facility disseminated by means of water, and when 
it reaches the site, spreads evenly, forming a sedi- 
ment of extreme closeness and tenacity. ‘The first 
thing to be done is to conduct one or more streams 
along the hill sides, from neighbouring springs and 
water courses, to the highest level of the ground 
whence it is proposed to remove the earth for the 
formation of > aie. From this point it is led in 
channels down the steepest slope of the hill in the 
general direction of the projected work, whilst men 
stationed on either side of the channels, at intervals, 
loosen and tilt the soil of their beds and banks into 
the flowing water. The channels thus by degrees 
become both wider and deeper, until they form large 
chasme in the hill side, into and through which the 
water dashes in cataracts, breaking up and disinte- 
grating the soil thrown intoit. When the channels 
have thus become enlarged, the stream is turned so 
as to run along the top of one or both banks of the 
chasms, whence cuts are made at short intervals, 
80 as to lead the water to trickle or fall in the form 
of light cascades down the banks into the hollow 
beneath. The water thus also gradually undermines 
and softens the adjoining earth, causing it to fall 
down in flakes, without further assistance, into the 
channel below, whence also it is carried off by the 
further agency of the water below, and conveyed to 
the site of operations. ‘ 

In order to prepare the site for an embankment, 
it must first be enclosed by earthen walls in order 
to retain the liquid mud on its arrival, which will 
have to be raised from time to time so as to main- 
tain a command over the silt as it rises by daily 
— In conveying the contents of the earth 
laden streams on to the embankment it is necessary 


that they should be so disposed as to avoid, as far 
as possible, any eddies or whirlpools on the top of 
the work ; and to obtain as large a space as possible 


Although the method of raising 
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of still water, so that the matter in suspension inay 


be allowed to settle freely. As the heavier particles 
will necessarily settle first, and the lighter portions 
be carried to the further parts of the work, it is 
desirable that the outlet of these streams should be 
varied daily, so as to insure, as far as poasible, an 
uniformity of density throughout the embankment. 
After the silt has settled the pure water must be 
drawn off from one or more places by means of 
suitable channels, or through troughs, according to 
circumstances, the situation of which will also have 
to be varied from time to time. This process may 
be continued uninterruptedly until the embankment 
is raised to the required height, or until it has 
attained the highest level that can be reached by the 
earrierchannels, which, underordinary circumstances 
will be as high as the work can be effectually utilised 
for the purposes of a reservoir dam. 

The site fixed for the experimental dam is on the 
Porty river, a distance of about twelve miles and a 
| half inasouth-westerly direction, from Ootacamund. 
| The Porty river flows through the valley formed be- 
tween the Kooudah and the Neilgherry hills, forming 
| the main branch of the Bhowany river, which latter 
| findingits way to the low country near Mettapolliem, 
| and flowing through the Coimbatore district, empties 
itself into the Cauvery. The Porty winds its way 
between hills, and at a point where by their con- 
verging together the valley between is narrowed, 
the site was fixed upon for an embankment. The 
effect of this dam, when completed, will be to throw 
back the waters of the river and form an exten- 
sive lake five miles in length by two and a half broad, 
containing about thirty million cubic yards of water. 
This dam will also serve another purpose, for being 
on the direct line of the road which is being formed 
| to connect the Neilgherry and Koondah hill ranges, 
it will enable that line to be shortened by about four 
miles. It is estimated that the waters of this lake— 
which is to be called Lake St. Lawrence—will be 
sufficient for the irrigation of about 2000 acres of 
land, 

The length of the embankment across the river 
| bed will be about 170 ft. at base, and 418 ft. at the 
| top, and its width 475 ft. at base, and 383 ft. at top. 
| Beneath the dam a culvert has been constructed to 
carry off the ordinary flow of the water in the river, 
consisting of an upper and a lower culvert. These 
culverts, which communicate by a circular valve, 
| 4 ft. 2in. in diameter, are built in an excavation 
| made through the rocky side of the hill, the base of 

the lower culvert being 10} ft., and the upper 
culvert 17} ft. above the summer level of the river, 
i the deep bed of the river averaging ]1 ft. under 
summer level of the water, These culverts are 
| constructed of stone, the lower one being 244 ft. in 
length and 6 ft. by 4ft. inside measurement, and 
the upper 157 ft. in length and 7 ft. by 5 ft. inside ; 
whilst on the outside of each are two retaining walls 
of rough stone, 36 ft. in length. Three escapement 
channels were cut in the hill-side for the discharge 
of the storm waters. The deposit of silt for the 
formation of the embankment, in the manner above 
described, was commenced in April, 1869, by one 
stream on the north side of the river, and on the 
ith of June following, when the embankment was 
topped and breached by the freshes, it was 206 ft. 
wide at the base, 187 ft. at the top, and 25 ft. high. 
Its length was 170 ft. across the bed of the river, 
and 22) ft. at the top, containing altogether about 
71,140 eubie yards of earth. In September follow- 
ing the silting process was continued until June last, 
when the pF ob cca was again topped and 
breached by an unusually heavy flood, which oc- 
curred on the 19th of that month. At that date 
the embankment was raised to 8] ft. on the back or 
lower portion, and to 57 ft. at the front or upper 
portion, giving an average height of 69ft. The 
width of the dam up and down the river was 475 ft. 
at the base and 383 ft. at the top, and its length 
across the river bed averaged 170 ft. at base and 
418 ft. at the top, having a total cubical measure- 
ment of 393,462 cubic yards of earth. The total 
cost of the earthwork alone amounted only to about 
760/., or at the rate of about 26 cubic yards for 1s. 
Some idea of the nature of silted earth may be 
gathered from the fact that after the accident 
several immense blocks of silt were found more 
than a mile from the embankment, yet still massive, 
firm, and solid. 

The proportion of soil to water that can be con 
veyed in silting streams for this purpose varies ac- 
cording to the nature of the soil in which the streams 
are working. From the experience gained in this 











experiment it would appear that when working in 








thoroughly decayed felspar rock the water will 
carry off solid matter fully one-half its own volume, 
but when worked in imperfectly decayed rock the 
solid matter becomes ee to from one-fourth to 
one-fifth the volume of water. Experiments made 
with the silt in the streams, showed that its specific 
gravity was 2.05, and the silting water, after having 
made its deposit on the embankment, contained 
only one part of solid matter in 100,000. Although 
the embankment was seriously breached in June 
last, a good portion of the work still remains, and 
conclusively shows the great compactness of earth- 
work raised in this manner. ‘There can be no doubt 
that this accident was due to the inefficiency of the 
means provided for the escape of the flood waters, 
and the occurrence of an unusually high flood 
before the embankment had been raised to a suffi- 
cient height to contain it. The former of these will 
no doubt be provided against before a similar oc- 
currence can take place, whilst the best provision 
against the latter would appear to be the excava- 
tion of larger, and a greater number of, silt streams, 
so that the work may progress at a quicker rate, 
and the embankment be completed to the required 
maximum height, before next June. In the mean 
time we shall watch the progress of this work care- 
fully, and hope, on some future occasion, to record 
further experiences of the result of the silting 
pre CORB, 


THE ALBERT MEMORIAL. 

In the descriptive and critical notice of the 
Albert Memorial, which we published on the 
23rd ult., we observed that, notwithstanding the 
ornate and meretricious appearance of the structure 
as a whole, it embraced points of great artistic excel - 
lence in the details when considered separately and 
by themselves. We will even go further than this, 
and at once admit that the esthetical or poetical 
character of the design is very perfect. It is in the 
practical carrying out of the ideas of the designer 
that the great mistakes have been made, and which 
can only pass without censure when they pass with- 
out notice. Our present purpose is to point out 
the various artistic excellences of the designs and 
grouping, and to develop the spirit of art which 
pervades the conception of the memorial—to bring 
out that meaning which lies hidden beneath the 
surface of marble stone and bronze, And this we 
are desirous of doing, inasmuch as the high order 
of conception which characterises the design is 
worthy of Mr. Gilbert Scott, and, also, because we 
are always desirous to acknowledge merit where it 
exists. If our criticisms are severe, they are at any 
rate just, and aim only at preventing a reproduction 
of the mistakes to which we sometimes find it neces- 
sary to draw attention. 

‘Those of our readers who went with us through 
the various details of the memorial, will find no 
difficulty in now following us while we interpret 
their individual meaning, and indicate the bond 
of relationship which they possess with regard 
to each other. Commencing with the ground line 
of the memorial, we find that the four external 
angles of the steps are terminated by groups of 
sculpture representing the four quarters of the 
globe. At the south-western angle Europe is 
represented by the classical figure of Europa seated 
on a bull, and surrounded by four female figures 
typifying England, France, Italy, and Germany. 
England stands on the verge of the sea, and holds 
a trident; France wields a sword as if in reference 
to the military glory which has been her boast ; 
Italy has a pallette and a lyre, indicative of the home 
of painting and poetry in the dark ages; whilst the 
studious pursuits and tastes of Germany are shown 
by the book placed in the hands of her representa- 
tive figure. On the south-east the central figure 
of a group representing Asia is seated on an ele- 
phant, and is in the act of lifting her veil in token 
of her awakened interest in the Great Exhibition of 
1851, where her products showed a development far 
beyond that which had been anticipated. On her 
right is a Chinaman, on her left a Persian sage, 
with pen and inkhorn, whilst to the rear are a war- 
rior of Central Asia and an Arabian, the latter of 
whom rests on a camel saddle, with his Koran and 
prayer carpet. The central figure of the group, 
representing Africa, is a female seated on a camel, 
and arrayed in the costume of Egypt, that country 
being the scene of Africa's early civilisation. Below 
is a Nubian contemplating a broken sphinx; a 
merchant of north Africa stands near, whilst a 
negro, with his fetters broken, is represented listen- 
ing to the counsels of a female figure, typifying 
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that of America, consists of a figure im the attire of 
a North American Indian seated on a bison. The 
animal is guided by a figure holding a staff, and 
representing the United States, being distinguished | 
by stars and stripes, and having an eagle’s plume in| 
the head dress. Canada bears the oak and maple} 
on her brow, and holds the rose of England to her} 
breast in token of her allegiance to the mother! 
country. A Mexican warrior represents Central | 
America, whilst a horseman of the Pampas typifies | 
the South. It will be seen that each of these four! 
groups consists of a central female figure seated on | 
an animal, and surrounded by four other figures. 
These groups are purely terrestial, and are placed 
subordinately to all the other groups and figures. 
We next come to the sculptures on the prodiam | 
which rises from the top level of the steps and is 
surmounted by the statue of the Prince Consort. 
It is a sculptured marble wall running entirely 
around the Seas of the structure, and embodying 
about 200 figures rather over life-size. On the side! 
facing the east are the painters, on that facing the 
outh are the musicians and to the west are | 
the sculptors, and on the north the architects. The 
wings of this podium are surmounted by colossal 
groups representative of the industrial arts; a/| 
central allegorical female figure standing erect in| 
each, and be ing nce omy anied by three subordinate i 
figures. On the south-east manufactures are typified | 
y a figure near a beehive denoting Industry; an 
uur glass, implying the value of punctuality being | 
placed close by. ‘The surrounding figures are a| 
smith with his anvil; a weaver displaying the| 
products of her loom; and a potter exhibiting | 
specimens of his art. On the south-west Agriculture | 
is represented by a central figure addressing a tiller | 
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he 


of the soil who holds an ancient ploughshare. His | 
attention is being directed to a retort and some | 
mechanical details as indicating the aid the hus- | 
bandman may derive from science. This group | 


is completed by a gleaner, and a shepherd boy with 
heep and lambs. ‘The emblematic figure of Com- | 
merece is accompained by a primitive merchant with 
his box of treasures, which a young supergargo with 
scales, bag and account-book, appears ready to 
purchase. In front of these is a savage holding up 
ivory and corn, specimens of the raw prodace which 
uncivilised man contributes to commerce. Finally, 
we have Engineering represented on the north- 
western wing by a central figure before which 
kneels a youth with a plan and a pair of compasses. | 
In the rear is a young man with wheel gearing and | 
other symbols of mechanical engineering, whilst on | 
the right of the figure is a true specimen of the 
british ‘‘navvy.” Inthe backgroundare indicated the 
steam hammer, a steam cylinder, a blast forge, and 
the Britannia Tubular Bridge. 

Overlooking these groups are four bronze figures 
occupying a furnished by the 
shortening of the external columns of each of the 
four groups of clustered columns supporting the 
canopy above. These figures severally represent 
the sciences of Chemistry, Geology, Astronomy, and 
Geometry, and they overlook in this relative order 
the groups representing the arts. Above the sciences 
and placed in niches in the angles of the canopy are 
four other bronze figures representing Rhetoric, 
Medicine, Philosophy, and Physiology. At this 
point we come to the mosaics in the tympanum 
of the gables, and in the spandrils of the arches; in 
tympanum is an enthroned female figure 
representing one of the fine arts, whilst in the 
spandrils are figures engaged in the development of 
the arts. Here we have the key to the preceding 
features of the design as regards art, inasmuch as 
in each tympanum one of the four fine arts —Poetry 
and Music, Painting, Sculpture, and Architectare— 
is personified. ‘The spandrils beneath show the 
abstract idea carried into execution, whilst on the 
four sides of the podium below, the practical 
expositors of these arts are sculptured, On the 
wings of the podium are the industrial arts, whilst 
the sciences with which they are more directly 
associated appear above. The central position of the 
Prince is symbolical of his known admiration of 
scientific pursuits, and the influence he exercised upon | 
them. The locality of the memorial is suggestive of 
the extent to which art and science were promoted in 
the past by the exhibition of 1851, and will be in 
the future by the Albert Hall to the southward of 
the structure. 

Earth and things earthly are thus symbolised at 
the base of the monument whilst as the mind ascends 
it becomes refined through the arts and sciences, 
and above them finds a higher typical development 


each one apace 


each 





| tonishment. 


| 9700 ft. above the sea level, and as that portion of 


| the side of the mountain at a point where the latter 


| recklessly to commit others of far greater importance, 


| erroneously, and has assigned a wrong cause for 


| valley. 








Europe and her civilisation. The fourth group,} in the symbolisms of the moral and christian virtues, 


whilst at last it becomes ethereéalised as it reaches 
the groups of angels clustered around and beneath the 


type of heaven. 


art in practice; seience exact and science applied. 


| 


| cross—the highest point in the structure and the | 
We thus have unfolded before us} 
the beginning and the ending; art in conception and) 


obtained when we visited the Mont Cenis in 1868, 
and our readers may rely upon their accuracy. ‘The 
writer in our contemporary states that the difference 
of level of the two ends was lessened “to reduce 
the chance of having to overcome so formidable an 
impediment to mining operations as large bodies of 
water ;” but here he makes a great and palpable 


The ideal character of the memorial is perfect, and! blunder. As far as getting rid of water was con- 


in this sense it is a faithful and complete work of 


cerned the lower the mouth of the tunnel was 


art, laborious in its details and exquisite in its! placed the better, the real reason for commencin 


design, but disfigured by the bad taste that has 
marred irretrievably so much beauty. 


CURIOUS INFORMATION. 

Tuosr interested in the collection of facts not} 
generally known, will find a plentiful crop of such} 
facts, of a very amusing nature, in a lengthy article | 
which appeared in the last number of our contem- 
porary, The Engineer. The article to which we refer 
although entitled “‘ eighteen hundred and seventy-| 
one,” purported to be a review of the engineering | 


| progress of the past year, and amongst the works | 


noticed in it the Mont Cenis tunnel was naturally | 
included. Instead, however, of giving a brief de-| 
scription, accompanied by correct data, of this great | 
undertaking, the writer indulges in a series of most | 
extraordinary misstatements, the admission of which | 
into a scientific journal possessing the least claim to 
a professional position, we can only regard with as- 
Thus, in the first place, the readers of 
The Engineer are informed that 

The actual ‘length of the tunnel itself, the height of the 
Alpine summits above, and the impossibility of sinking shafts 
to accelerate the work, enhance the brilliancy of the achieve- 
ment. The highest mountain rises more than 10,000 ft. 
above formation level; the height of the observatory from 
which the ranging {of the centre line was accomplished was 
at nearly the same altitude, and the minimum depth of the 
miners below the surface was nearly seven thousand feet. 

Now, it so happens that the highest part of the 
mountain under which the tunnel passes is but 


the tunnel, which is situated directly under the 
summit of the mountain, is about 4390ft. above 
sea level, it follows that the maximum depth below 
the surface at which the work was carried on was 
but 5310 ft., and not ‘‘more than 10,000ft.,” as 
stated in The Engineer. Again, as the tunnel enters 


slopes slightly, the mizimum distance below surface 
level at which the miners worked was really but a few 
feet, instead of ‘nearly seven thousand feet,” as 
stated by our contemporary. Not content with these 
errors, however, the writer in that journal goes on 


He informs his readers that 





There is a difference of level of seven hundred and fifty 
feet between the valleys on the French and Italian sides of | 
the Alps, a circumstance that, had much water been en- | 
countered in the excavation, might have given rise to serious | 
difficulties. To reduce the chance of having to overcome so | 
formidable an impediment to mining operations as large | 
bodies of water, this difference in level was reduced to 334 ft. | 
In order to effect this the railway on the French side of the | 
Alps was raised by continuing it in a zigzag fashion, until 
the actual difference of level of the two extremities of the | 
tunnel was reduced as mentioned. In this manner the | 
ruling gradient of the sub-Alpine line is one in one hundred 
and twenty. 

We should have imagined, and we believe that most 
other engineers would have imagined, that the diffe- 
rence in level of the valleys on the Frenchand Italian 
sides of the Alps would have nothing whatever to do 
with the difficulty due to encountering large bodies 
of water in the course of the tunnelling operations ; 
but we pass this over and proceed to the second 
sentence above quoted. This sentence, if it means 
anything, implies that the engineers in charge of 
the work altered the levels of the two valleys (‘) ; 
but certainly no such colossal task was under- 
taken, and we can only surmise that the writer of 
the sentence quoted was led to make such a state- 
ment by his want of knowledge of grammatical con- 
struction, and that what he really meant to imply 
was, that the difference of level between the two 
ends of the tunnel was made 334 ft. Even in that 
case, however, he has stated the difference of level 


the Modane end of the tunnel being commenced at 
a considerable height above the bottom of the 
The French end of the tunnel is situated at 
a height of 1202.82 metres or 3946 ft. above sea 
level, while the Italian entrance is 1335.38 metres 
or 438] ft. above the same datum, so that the diffe- 
rence of level between the two ends is 132.56 metres 


| coal, are really the most economica 





or 435 ft., and not 334 ft. as stated in The Engineer. 
The figures we have given are taken from a photo- 


graph of the official section of the tunnel, which we | hour than at a rate of, say, § knots, 


the Fourneaux end high on the hill side being, as 
engineers well know, to obtain through the tunnel 
a gradient workable by ordinary locomotives. 

We now come to the last sentence we have 
quoted, in which it is affirmed that ‘the ruling 
gradient of the sub-Alpine line is one in one hun- 
dred and twenty.” This statement betrays such 
astounding ignerance regarding the true circum. 
stances of the case that we at first could scarcely 
believe that it was meant otherwise than as a joke. 
We searched in vain, however, for any qualifying 
statement, and we were at length compelled to 
admit that the brilliant writer in our contemporary 
had merely divided the total length of the tunnel by 
the difference of level (Ais difference of level, not 
the true one) of the two ends, and taken the result 
as representing the ruling gradient! We should 
have imagined that there were but few engineers, 
and certainly no writers for a professional journal 
of any standing, who were not aware that the Mont 
Cenis tunnel was constructed with a rising gradient 
from each end, the summit of the “ sub-Alpine 
line” being situated nearly under the summit of the 
mountain it traverses. From the Bardonéche end 
the tunnel rises with a gradient of 1 in 2000, this 
having been considered to be the flattest gradient 
which could be adopted consistently with insuring 
perfect drainage in the event of much water being 
met with ; while from the French end the rising 
gradient is ] in 45, and this is, of course, the ruling 
gradient, and not 1 in 120 as stated in our erratic 
contemporary. 

It is not, however, the account of the Mont Cenis 
tunnel alone that renders the leading article injThe 
Engineer last week entitled to rank amongst the 
‘curiosities of literature ;” the portion devoted to 
mechanical engineering being in some parts equally 
brilliant. The Engineer has attempted to be a strong 
opponent of compound engines; but we are glad 
to find that it acknowledges that, “Compound en- 
gines continue to be made, especially for steamships, 
and it is indisputable that many compound marine 
engines have given very excellent results,” although 
it qualifies this announcement by adding that, 
‘* Nevertheless, we have no positive evidence that 
just as good results could not be had from engines 
in which the steam began and ended its work in a 
single cylinder.” The writer in our contemporary, 
however, is, we fear, rather confused in his ideas of 
marine engine practice, for we find him stating that, 

It is too much the practice, we fear, with the advocates of 
excessively economical engines to overrate the power of their 
machinery. The boiler power provided is in consequence in- 
adequate, and so it follows that a ship which will not answer 
her purpose unless she does eleven knots an hour, does but 
nine or ten knots; thereupon the economical engines are 
condemned, taken out, and replaced by engines of a com- 
paratively old type, which, ee they burn much more 

in the end; 
while a few lines further down he remarks that 

The makers of very economical engines frequently gain 
much of their apparent saving in fuel by giving a propor- 
tionately enormous heating surface as compared with grate 
surface and the power developed by the engines, 

a statement which he again contradicts by adding 
that 

This is all very well for slow boats, but it will not satisfy 
modern requirements. Things are, in a word, cut too fine, 
and disappointment results. 

Not content with puzzling his readers by the above 
contradictory statements, the writer further remarks 
that, 

Engineers would, therefore, do well to bear in mind during 
the coming year, and many years to follow, that a fast boat, 
burning 4 lb. of coal per horse per hour, may be much more 
profitable to her owners than a slower boat burning 2 lb. of 
coal per horse perhour. This holds peculiarly true of certain 
branches of trade in yee goed pee nothing to do — 
run from port to taking in cargo @ 
each end re her an The p Sot which enn abe Soenay 
trips a year will earn one-third more than the steamer 
that can make but fifteen trips, and a saving of a few tons 
of coal per voyage will in no sense com for this. 


The writer in The Engineer has here mixed up two 


totally independent matters—namely, steamship 

and economical engines—in 4 most amusing 
fashion. He would have been quite correct in stating 
that it is in many cases more truly economical to 
drive a steamship at the rate of, say, 10 knots per 
notwithstand- 
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ing that the ehyine 
former reault would be 


power required to produce the 
vastly greater than that re- 
quired in the latter instance ; but this has nothing 
to do with steam engine economy. It may b« 
economical to fit sel with engines of 200 
hors power than with engines of half that power, 
but it by no means follows, as stated by our con- 
, that on this account the 200 horse power 
ebgmes should not be of an economical type 

Passing on to land engines, the writer in The En- 
brief but remarkablk 
lle says 


more 


acertain ver 


temporary 


gineer treata hia readers to a 
essay on high piston speeds 


If we attempt to put a heavy piston, piston rod, Ac., first | 


n rapid motion in one direction, then stop it, and drive it as 
ast in the other, there must be a waste of power expended 
n overcoming the inertia of the mass. Thus a piston, with 
ts rod, crosshead, &c., weighing, say, 1000 Ib., and moving 
at the rate of 600 ft. per minute, or LO ft. per second, has as 
much energy stored up in it as would earry it toa height of 
1.5528 ft. if left free. Therefore the work done in patting 
such a mass into motion at the given ve locity is equivalent 
to 1552.8 foot-pounds. If the engine have a 3 ft. stroke it 
will make 100 revolutions per minute, and as the direction 
of motion of the piston changes twice in each revolution, it 
follows that we must multiply 1562.8 by 200 to ascertain the 
work done simply in overcoming the inertia of the piston 
&c. The hm ia 210,560 foot-pounds per minute. Of 
course this is not all wasted, much, though not ail 
the resulting energy stored up in the piston is returned at 
the latter end of the stroke ; but when we bear in mind the 
shortness of the time which elapses in bringing the piston 
from a state of rapid motion to one of rest, it will be seen 
that very heavy strains are brought on the working parte of 
high speed engines, from which similar parte of engines 
working ata wen speed are almost exempt. 

We have taken the liberty of italicising some of 
the statements in this quotation, in order to give 
them greater prominence. We much regret that 
the writer in our contemporary did not inform his 
readers what the ‘‘ was/e of power expended in over- 
coming the inertia of the mass” really was. Most 
people g even the most elementary know- 
ledge of dynamical laws would have been able to 
inform the writer in The Engineer that the whole of 
the power expended in putting the reciprocating 


because 


pe S8acsRaln 


parts into motion during the earlier part of each 
stroke is given out again before the stroke is com- 


pleted ; and we cannot imagine how such a blunder- 
ing statement as that we have italicised could have 
been made by any one presuming to write on engi- 
neering matters As for the *‘ very heavy strains’ 
to which the writer alludes, let what they 
amount to in the example he has given. He states 
that in the case of an engine having 3 ft. stroke, 
making 100 revolutions per minute, and having re- 
ciprocating parts weighing 1000 pounds, the work 
expended in putting these parts into motion during 
the first half of each stroke amounts to 1552.8 foot- 
pounds, Admitting this, and dividing th a 
by l. 5 (es length of the half stroke in feet), 
find that a mean pressure of 1035 pounds will oat 
to be exerted during the half stroke to develop this 
amount of work. But supposing the engine to have 
a 24in. cylinder (and judging from the weight of 
the reciprocating parts it would have one of about 
this size), we find that this pressure would amount 
to but 2.31b. per square inch of piston area! 
Where, then, are the very heavy strains of which 
the writer in our contemporary speaks? If the 


us see 
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have known that the tendency of high speeds is 
really to relieve the pressure on the crank pin and 


crank shaft bearings at the dead points of the 
stroke. But this is not all. The writer goes on to 
state that 


The worst point about high speed engines, however, is 
that the strain on the crank pin and crank shaft bearings | 
chan zes its direction at the termination of each stroke. 

We ally imagined that the strain on the crank 
pin and crank shaft bearings changed its direction at 
the termination of each stroke in other engines, 
besides those run at a high speed, and if this is | 
| ** the worst point about engines of the latter class, 
we cannot regard it as a serious one. ‘The writer, 
however, does not leave his readers without inform- 
ing them of the way in which they should go, for 


jhe instructs them in steam engine construction as 


j} equi 
| established between the steam side of the piston and the 





author of the article in our contemporary had really 
studied the subject on which he writes, he would 





follows : 

If really high speed engines are ever to be thoroughly 
successful they must be made with a pair of single-acting 
cylinders working a pair of cranks 180° asunder. At the 
end of each steam stroke, the steam then filling the cylinder, 
»wed to circulate freely during the return stroke 
from one end of the cylinder to the other by means of an 
and no communication must ever be 


must be al! 


brium valve, 


condenser or the atmosphere. In fact a pair of Cornish 
engine cylinders laid on their sides, and working cranks, 
would represent the best possible form of high speed engine, 
and possibly the most economical engine that could be 
made as regards fuel, provided suflicient attention was paid 
to detail 

This is steam engine ‘‘improvement” with a ven- 
Such an arrangement of engine as our 
“onte Inporary proposes would have all the tendency 
towards irregularity of motion of an ordinary single- 
cylinder engine, it would have a greatly increased 
number of working parts, it would occupy more 
space, and it would possess the sole advantage of pre- 
venting communication between what is termed 
‘the steam side of the piston” and the condenser, 
an advantage much inferior in degree to that 
obtained by a good arrangement of compound en- 
gine. We have no patience to follow the writer in 
The Engineer further, although we have far from 
exhausted the blunders in which his article abounds. 
We have, however, quoted such extracts from it as 
will enable our readers to estimate it at its true 
value, even without comment on our part, and so 
far we have fulfilled one of the main duties of 
journalists, namely, that of denouncing the diffusion 
of information of a false and misleading kind. 


greance, 


EUPHRATES VALLEY ROUTE TO INDIA. 

Now that the?Suez Canal has, pro tanto, proved a 
and a short cut is established between 
England and her Eastern possessions, it may not 
be unadvisable for this country to consider what 
would probably prove the consequences if, after 
communications have some years been carried on 
through that channel, it should suddenly be closed 
to us b 1y war, or by any unforeseen mishap. Al- 
though England is more interested in an expeditious 
route to the East than any other nation, the Suez 
Canal must be looked upon as essentially a French 
enterprise, and, whilst we certainly possess the 
means of rendering it useless to others by shutting 
up the Red Sea, France might, by her influence in 


success, 
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lentrance, From a full and broad view of the whole 
| question, it appears to us that the time has now 
| arrive d when the subject of an alternative line of 
|} communication to the East, which should be more 
under the protection of England than is the Suez 
| Canal, and which should, if possible, excel in its 
advantages that route. Upon turning to a map of 
| the worl: 1, it will be seen that the most direct line 
between England and India lies, not by the way of 
the Red Sea, but by the Persian Gulf, and through 
| Turkish Arabia, and it is by the establishment of a 
| line of communication in this direction that the in- 
terests of England, political as well as commercial, 
would be best served. This is, as many of our 
readers doubtless are aware, no new project, but 
the revival of one long since entertained, and in 
which the late King William IV. took an especial 
interest. The first idea which would naturally 
strike any one upon looking at the map would be 
to establish a line of water communication between 
the Mediterranean and the Persian Gulf by means 
of the rivers Tigris or Euphrates, and this has often 
been attempted, but the results do not appear to 
have been so favourable as to lead to the expecta- 
tion that any reasonable amount of engineering 
skill and expenditure would render that means 
practicable for the purpose. Numerous efforts 
have, indeed, been made to navigate both these 
rivers, but in the accounts of all of them we find 
the impediments to navigation described to be such 
as to deter future explorers from making a repeti- 
tion of the attempt. Recent investigations have, 
however, shown that the difficulties in the way of 
the navigation of the river Euphrates are not so in- 
surmountable as was at one time supposed,* 

The first account of which we can trace any 
record in modern times is one dating as far back as 
1574, in which details are given of a voyage by one 
Ranwolf, a German, down the Euphrates from Bir 
to Babylon. On 13th December, 1579, Gasparo 
Balbi, a jeweller of Venice, travelled with the cara- 
van from Aleppo towards Bagdad and the East 
Indies. The first day they came to Bebbi, the 
second to Sagum, the third to Bir or Albir, on the 
banks of the Euphrates, on the left hand, and there 
embarked their for Felugia, where they 
arrived on the 2ist of February. ‘Thence they pro- 
ceeded on foot to Bagdad, at which point they em- 
barked on the Tigris, and proceeded by water to 
Bussorah. 

The next voyage of which we have account is one 
undertaken in 1583 by Ralph Fitch, a merchant of 
London, on his route to the East Indies. Sailing 
from London to Tripolis, he there landed and took 
the way to Aleppo, which was reached in seven 
days with the caravan; thence they went on to 





goods 





* There are at present 2000 Arabs busily engaged in re- 
moving the obstacles to the traffic, and it is ho that the 
two small steamboats lately received from England, which 
are now nearly put together ready for use, will be able to 
run regularly, P not for the whole of next year, ee 
for eight months of it. The Kana’aniyeh Canal, which will 
connect the rivers Tigris and Euphrates, is ex to be 
opened in a short time. This canal will, in the first instance, 
only be used for the irrigation of the country, but it is hoped 
that at a later date it may be rendered navigable, by which 
means the cities of Bagdad and Belis will be conneeted by 





Egypt, close the canal to use at its Mediterranean 





water. 
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Birra, two days and a half travel with camels. 
Giving the description in his own words, he says: 
‘There we bought a boat, and agreed with a master 
and bargeman to go to Babylon: these boats to be 
but for one voyage, for the stream doth run so fast 
downwards that they cannot return, They carry 
you to atown which they call Felugia, and there 
you sell the boat for a little money ; for that which 
cost you fifty at Birra, you will sell there for seven 
or eight. From Birra to Felugia is sixteen days’ 
journey. Felugia, where you unload your goods 
which come from Birra, is a little village, from 
whence you go to Babylon in a day.” From Baby- 
lon Ralph Fitch proceeded, by the Tigris, to Bus- 
sorah, at the head of the Persian Gulf. In the 
same year John Eldred, “‘ with six or seven other 
honest merchants,” set sail from London, and took 
a course across Arabia similar to the foregoing, on 
their way to the East Indies. Again, we have 
accounts of Maundrell’s journey on the Euphrates, 
in April, 1699; Howell's voyage from Bir to Bus- 
sorah, down the Euphrates, in 1788; Major John 
Taylor's description of the navigation of the Orontes 
River, in his ‘* Travels from England to India,” 
1789; and Lieutenant Hende, in his report of his 
voyage up the Persian Gulf, and Journey Overland 
from India to England, in 1817, gives a description 
of the navigability of the Shat-el-Arab and Eu- 
hrates. ‘Thus it is seen that for the last three 
ar wee years the transit across Arabia has several 
times been made on the journey to or from India. 

Coming now to more recent years, Colonel 
Chesney, of the Royal Artillery, when about to 
return to England, from India, at the termination 
of hostilities in 1829, after having visited the Rus- 
sian and Turkish armies in Roumelia, received the 
suggestion from the British ambassador at the 
Porte, the late Sir Robert Gordon, that he should 
undertake a similar tour for the purpose of ascer- 
taining the state of the other ‘Turkish provinces. 
On learning that the city of Bagdad was to be 
visited in the course.of the proposed journey, Mr. 
Cartwright, the late consul-general in Constanti- 
nople, recommended the accomplishment of a pro- 
ject, which, it appears, had been drawn up by the 
late Mr. T. L. Peacock, of the India House, for 
determining the depth, current, and state of the 
river Euphrates generally ; and on Colonel Ches- 
ney'’s subsequent arrival in Alexandria, he received 
from Mr. Barker, our consul-general in Egypt, a 
list of queries which had been sent to him by the 
Earl of Aberdeen, regarding the comparative ad- 
vantages of the proposed lines to India, by the 
Euphrates, and by the Red Sea. Circumstances 
being then favourable, Colonel Chesney determined 
to extend his travels so far as to enable him to 
answer these queries as well as to gain the ends be- 
fore proposed. Accordingly he commenced with 
the Isthmus of Suez, and passed down the Red Sea 
to Kosseir; thence he crossed the desert to the 
Nile, which he afterwards descended to its mouths. 
He then embarked for Jaffa, and proceeded through 
Palestine, Syria, &c., to the Euphrates, which river 
led, principally on a raft made of hurdles, 
from El Kayem to its estuary, and prepared a map 
on a scale of 2in. to a mile, showing the depth, 
current, &c., throughout a distance of 701 miles. 
An examination of the rivers of Susiana followed, 
after which Colonel Chesney continued his retro- 
grade journey through Persia and Asia Minor, and 
carefully examined the upper part of the river, as 
well as the country lying between its banks and the 
ports of the Mediterranean. 

(To be continued.) 

Tue Inpore Rartway.—The whole of the Indore Railway 
staff has taken the field to select anew line. The line selected 
by Mr. Campbell, the superintending engineer, did not give, 
it appears, general satisfaction, as some think that an easier 
and cheaper route can be found. The line from Khundwa to 
the Nerbudda has been settled ; but from the Nerbudda to 
Indore, owing to the ghauts, is the debatable ground. 


he descenc 





Tue Large Disaster on tae Mapras Rattway.—The 
recent collapse of the bridge carrying the Madras Railway over 
the Cheyair river has been undergoing investigation by the 
Collector of Caddapah, with a view to an official report of 
the causes of the disaster being made to the Indian Govern- 
ment. Through communication, which was interrupted 
by the accident, has been re-established by means of a 
temporary line. The recovery from the bed of the river of 
the engine and carriages which form part of the ruined train 
has been found a more difficult task than was at first antici- 
pated. The bed of the river, at one time shortly after the 
accident was almost dry, rendered access to the vehicles com- 
paratively coay but the stream subsequently became swollen 
and deposited sand and mud in considerable quantities, 
rendering any attempts to get at the débris extremel 
difficult. Under these circumstances it has been decided to 


sink a cofferdam at the site of the wreck. 





THE HARVEY TORPEDO. 





Ir the rate at which the State usually advances in the 
introduction of a useful, meritorious, and much-needed in- 
vention into a service absolutely requiring it were to be 
taken as the standard of our onward progress as a people, 
we should unquestionably be voted the slowest-moving 
nation on the face of the earth. Were we to be judged by 
the pace at which the Government proceeds in ascertaining 
the merits of such inventions, we should fare even worse. 
One example out of several with which we are acquainted 
will suffice to illustrate our meaning here, and that example 
is the otter torpedo, the invention of Captain Harvey, R.N. 
Invented by that officer some twenty years ago, he has 
ever since that time been endeavouring to convince our 
authorities of the necessity of having an efficient arm of 
this description attached to our naval service. Argument 
and remonstrance, however, alike proved unavailing, al- 
though supported by high authority, until the Government 
found a foreign power was arming itself with the very 
weapon they had neglected. They then awoke to the 
necessities of the case, and in March last a series of experi- 
ments were carried out with the Harvey torpedo at Ports- 
mouth, by direction of the Admiralty. These experiments 
—e report of which will be found at page 180 of our ninth 
volume—were carried out by Captain Harvey from the 
Camel, as a torpedo towing boat, against the Royal Sove- 
reign. The results were so satisfactory that Captain Harvey 
was at once appointed for a stated period to instruct the 
crews in torpedo practice on board Her Majesty’s gunnery 
ships Excellent and Cambridge. This period having ex- 
pired, and the crews being thoroughly drilled, Captain 
Harvey has been asked to arrange for supplying these 
torpedoes to H.M.’s Government, and it appeared as though 
the question had reached a final issue. But not so, The 
cheeseparing policy of the present Government has set the 
Admiralty authorities higgling over a few yards of tow line, 
which they contend was included in Captain Harvey's 
tender for manufacture. But as we have seen a copy of 
the document in question, and as amongst the details 
specified no such thing as a tow line is mentioned, we can 
only consider the quibble as an attempt to get more for 
their money than it was ever intended they should, and 
certainly more than they ever will. 

Leaving, however, Captain Harvey and the Government 
to settle this question for themselves, we will proceed to 
describe the torpedo, which we ilustrate above. Our 
engraving shows a perspective view of one of these weapons, 
and has been prepared from a sketch of one of those in use 
on board the Excellent. It is shown in the position in 
which it is towed against an enemy’s vessel, the torpedo 
ship, from which its movements are controlled, being a 
small quick-speed craft, so designed that the action of the 
enemy's shot will be of but little consequence to her when 
bow on. 
strengthened with iron straps at the ends and sides. The 
torpedoes are of various sizes, according to requirements ; 
the one we have illustrated measures 4 ft. 6 in. in length by 
2 ft. in depth, and 6 in. in width. The torpedo, when being 
towed, has a divergence of 45° from the line of progression 
of the vessel towing it, which is due to the vertical plane of 
the torpedo being thrown at that angle by the manner in 
which it is slung. The tow line is seen at Ain the en- 
graving, B, B being the slings which enable the operator to 
diverge the torpedo alongside the enemy's ship in meeting, 
parting, or crossing, whichever method of attack is adopted. 
C is the line by which the operator withdraws the safety 
key after the torpedo is well afloat. D, is the top firing 
lever, and E, the side lever, either of which, when pressed, 
acts upon the after top lever, F, which, pressing down the 
exploding bolt, G, fires the charge. The top lever, D, acts 
directly upon the after top lever, the side lever being con- 
nected to it by means of the lanyard, H. This Janyard is 
reeved through the after top lever, and on to stads on the 
top lever, as a precaution against a back hit, which might 





The casing of the torpedo is made of stout timber | 
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part the levers, although such a hit could hardly happen- 
The eyes, L, L, are for the purpose of attaching ropes for 
lifting the torpedo about. 

The exploding apparatus, the firing bolt of which is seen 
at G, consists of a tube containing a chemical agent, and a 
bulb holding another. The nature of these chemicals is 
such that when they combine violent combustion ensues, 
which explodes the charge. Its action is as follows: The 
after-top lever forces down the exploding bolt, the bottom 
of which presses upon a pin in the bottom of a brass tube. 
At the bottom of the exploding bolt is a specially prepared 
composition, and a bulb containing an acid ; the puncturing 
of this bulb frees the acid, and the combination of the 
chemicals effects the explosion. The composition embodies 
certainty of action when combined with the acid, and great 
explosive power. The charge in the torpedo under notice 
consists of either 76 Ib. of gunpowder or 100 Ib. of dyna- 
mite, which is inserted through the two loading holes, I, 1. 
These holes are first closed with corks, and afterwards with 
screwed plugs, as shown in the engraving. Although a 
somewhat small charge, it is nevertheless amply sufficient, 
as its full force is exerted upon the object of attack, the ex- 
plosion only taking place by absolute contact. It may be 
as well to observe that there is hardly a limit to the size of 
these torpedoes. As the surfaces increase as the squares, 
and the contents as the cube, a very slight increase in the 
dimensions would give a great increase of charge. The 
present charge, however, is considered ample with reference 
to the conditions under which it is employed, and the tor- 
pedo as at present made is of a very manageable size. The 
highly dangerous character of this torpedo demands that 
every precaution should be adopted to insure the safety of 
the operators. With this view Captain Harvey has de- 
vised a safety key, which is inserted through the stem of 
the firing bolt, G, and to which is attached the line, C. 
This line is attached by a split yarn to an eye of one of the 
iron straps on the side of the torpedo. When the weapon 
is clear of the operating vessel the key is withdrawn by 
slacking the tow rope and holding fast the safety key line, 
which breaks the yarn and withdraws the key, which is then 
hauled on board. 

It will be observed that two buoys are attached to the 
torpedo, and these are sufficient to insure its flotation at 
any given depth. They are attached to the tow rope, A, 
on the further side of the thimble, K, to which the slings 
are made fast. The tow rope passes through the thimble, 
and the buoy rope through a large eye fixed to the upper 
part of the torpedu, The object of this arrangement is to 
enable the torpedo to be cut adrift should the necessity 
arise. The tow line being severed on board the torpedo 
vessel, the torpedo would at once sink, the line passing 
through the thimble and the eye, and, being attached to 
the buoys, could be afterwards recovered. Such an 
emergency might arise from a missfire in the torpedo, which 


| would be dangerous to haul on board, bat which would 





thus be easily cat adrift. The torpedo can be used either by 
day or night, the latter time being preferred. Great care 
has been taken in perfecting this weapon, to have every de- 
tail nicely arranged so that although a most dangerous 
weapon to the uninitiated, it is perfectly safe in the hands 
of those who understand it. It is very simple in construc- 
tion, effective in operation, and safe in handling, and, 
with its appliances, is just the kind of weapon suitable for 
service inour navy. Having been designed by a sailor it 
adapts itself immediately to a sailor’s ideas in practice. 

In operating with the Harvey torpedo, a small vessel of 
great speed is used, and from which the weapon is Jaunched. 
The tow line is payed out from a dram fitted with 4 strap 
brake, the safety key line being run out from a similar, al- 
though smaller, apparatus. The torpedo on being set 
afloat at once diverges at an angle of 45° from the ship, 
and is thus readily towed against an enemy's vessel. It 
offers but little resistance in towing, and the experiments 
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experiments with the Pigeon at Plymouth, with blind 
torpedoes, showed that contact was invariably made low 
down, in some instances near the keel. The exploding ap- 
paratus never failed when proper contact Was secured by a 
reasonable amount of speed in the torpedo vessel. We may 
here mention that this torpedo can be so arranged as to be 
fired by electricity if desired, a special circuit-closing ap- 
paratus having been designed for that purpose by Captain 
Harvey. In changing a mechanical to an electrical 
torpedo, the exploding bolt and its casing are taken out, 
and a tube is inserted containing the means of effecting 
electrical communication with the charge. This arrange- 
ment of the torpedo, however, is not so perfect as the 
mechanical, inasmuch as the firing wires are liable to be 
broken should too great a strain be accidentally brought 
upon the tow rope containing the insulated wire. 

It is to be regretted that we are so far behind other 
nations in the introduction of the Harvey torpedo into our 
pavy—seeing that it is the best pattern we have. Russia 
has bad a year's start of us in the matter, and the 
crews of her ships of war have become familiarised with 
the weapon. Other powers, we believe, are following in 
the wake of Russia, and are ordering them extensively—at 
least so we infer from a recent visit to the works of the 
London Ordnance Company in Southwark. There we found 
that extensive plant and machinery had been put up for 
the manufacture of the Harvey torpedo on a large scale, and 
that the company were making them on their own account. 
Inasmuch a8 not one has yet been ordered by the British 
Government—owing either to a few fathoms of tow line, or 
to a piece of red tape stopping the way—although the 


pattern was sealed more than a month since, we can only | 


conclude that the torpedoes we saw were for foreign go- 
vernments, This delay, however, does not detract from 
the merits of the weapon in question, which is one of 
the few torpedoes that has been proved to be a practical 
success, and we say this, after having carefully noted the 
progress and development of the torpedo question for several 
years past. As the torpedo must play a prominent part 
in future naval engagements, we really bope that no further 
delay will arise to prevent our own seamen being placed on 
a par with those of other nations with regard to the use of 
this naval arm of war. 

Since the foregoing remarks were in type, we have re- 
ceived information that the Admiralty have really ordered 
twenty of the Harvey torpedoes, the tow-line question having 
been dropped. Twenty, however, is asmall number, and the 
order is very inadequate to the full requirements of the 
service. But it is a step in the right direction, and will 
doubtless be followed by further orders. In the meantime 


the crews of some of our ships of war will be familiarising | 


themselves with a weapon which will have an important 
bearing upon the naval engagements of the future. 


RETAINING WALLS. 
To tue Epitor oF Enxoinernine. 

S1n,—May I be allowed to say a word or two in reply to 
your correspondent “ W.’s” criticisms on my letter on “ Re- 
taining Walls.” In the first place he does not seem to be 
aware that the theory with which he starts, namely, that the 
line of rupture bisects the angle between the natural slope 
and the back of the wa)l, is founded entirely on the assump- 
tion that friction does exist between the wedge of earth and 
the surface of earth down which it slides; for a few lines 
further on he disregards this consideration altogether. He 
has also made a trifling error in his formula, which should 
be ¢=%"* instead of P=“ Xad 


ac ae 
If, as he assumes, friction between the wedge of earth and 


the particles of earth on which it rests, to be disregarded, the | 


pressure becomes equal to that of a fluid of the same specific 

ravity as the earth acting against the back of the wall at 

rds of thedepth. This pressure will vary as the square of 
the height, and along each foot run will be equal te 
(height? weight of a cubic foot of earth. 

2 

If, however, we do take friction into account, the pressure 

will be equal to that of a fluid, each cubic foot of which 


weighs only W tant ( 45° - 7) where W=weight of a 


cubic foot of earth, and ‘ =limiting angle of friction. This 


formula is given in Twisden’s Applied Mechanics, and will, I 
think, be found to agree with the results arrived at in my 
letter, which caused your correspondent so much amusement 
and so little instruction. 
I am, Sir, your obedient Servant, 
J. R. Aties. 


THE TOWER SUBWAY. 
To rue Eptron or ExGineerine. 

S1ex,—My attention having been called to a paragraph in 
your paper, which very erroneously describes the traffic since 
the work has been open for foot passengers, the number 
being stated at 1000 daily, while it bas this week exceeded 
2500, I beg to give the traflic since the opening, which is as 
follows : 


Ist week, commencing December 24 ow. 10,970 
2nd week, commencing December 31 15,115 
8rd week, commencing January 7,4 days 9,057 


being 1360 more than the 4 days of the previous week. 
I am, Sir, yours truly, 
rrex W. Bartow. 
26, Great George-street, Westminster, Jan. 11, 1871. 
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FLOATING DOCKS. 

At the meeting of the Institution of Civil Engineers, held 
on Tuesday last, the 10th inst. Joseph Cubitt, Esq., Vice- 
President, in the chair, the paper read was “ An account of 
Floating Docks, more especially of those at Cartagena and 
at Ferrol,” by Mr. George Banks Rennie, M. Inst. C.E. Of 
this paper, the following is an abstract : 

After touching upon the various modes formerly adopted 
of cleaning and repairing the bottoms of ships, the author 
referred more particularly to the wooden floating docks in- 
troduced by Mr. Gilbert, in the United States of America, 
and to that made by him, in 1858, at Venice, for the Austrian 
Naval Arsenal of Pola, in which the two largest ships that 
had been docked were the Kaiser, of 3225 tons, and the 
Ferdinand Max, ironclad, of 3066 tons. The Messrs. Kennie 
having been called upon by the —_ Government to 
make a proposition for furnishing a floating dock for Carta- 
gena, ca Pie of raising the class of ironclad ships then 
about to be added to the Spanish Navy, having a weight of 
from 5000 tons to 6000 tons, which were represented by the 
Numancia and the Vittoria types, they proposed a dock some- 
what similar to that constructed at Venice, but of iron instead 
of wood, with certain important modifications. In the wooden 
structure, in order to sink the dock sufficiently, it was not 
only necessary to allow water to run into the lower chambers, 
but water had to be forced into the a cr ee at the 
sides, to overcome the buoyancy of the material; while in 
the iron structure provision had to be made to prevent the 
| dock sinking when the lower chambers were filled with 
| water. To accomplish this, the upper part of the side walls 
| was divided into compartments, forming permanent air 
| chambers, or floats, of a capacity sufficient to maintain the 
| decks of the side walls from 6ft. to 8 ft. above the water 
|level. The author laid stress on the importance of these for 
the safety of iron floating docks. As an instance of the suc- 
| cess of the Cartagena Dock, he mentioned that the Numancia, 
| of 5600 tons weight, had been supported on it for a period 
of 80 days. A list was then given of wood and iron floating 
docks which had come under the author's notice, all of which 
were of rectangular shaped sections, with the exception of 
the Bermuda, which was of a YJ section. This latter form 
required gates, or eaissons, to close in the ends, which were 
not necessary in the rectangular section on account of the 
bottom and the keel of the ship being entirely raised out of 
the water. Less water had also to be discharged with the 
rectangular form, and the amount of pumping varied as the 
weight of the ship; whilst in the other, or Y form, the 
smaller the ship the larger the volume of water to be dis- 
charged. The depth of the basement, or lifting chamber, of 
a floating dock, like that at Cartagena, mainly depended on 
the lifting power required. The thickness of the plates of 
the shell was ¢ in. and 14 in. in the centre part. For such a 
vessel as the Numancia, weighing 5600 tons, the strain was 
estimated to be 1.82 ton per square inch, and for a vessel 
weighing 20 tons per lineal foot 1.5 ton per square inch. 

Of the different plans of conveying docks to their destina- 
tion, it was remarked that—that of Pola was built at and 
|towed from Venice, that of Havannah from New Orleans, 
| that of Alexandria from France, and the Bermuda from the 
| Thames; while those of Cartagena, Ferrol, &c., were sent 
| out in pieces and erected at the respective ports. 

The necessary repairs, painting, or cleaning, might be 

performed by careening, beaching where there was sufficient 

| rise and fall of tide, raising the submerged part ont of water 
by pontoons, or by floating the dock into a shallow basin; 
this latter plan being the one adopted at Cartagena. 

The dock at Cartagena was 524 ft. in length, 105 ft. in 
breadth, and 48 ft. in Leight outside; the dimensions of the 
dock at Ferrol were 350 it., 105 ft., and 50 ft. respectively. 
After giving a detailed account of the number of chambers 
into which the docks were divided, and the scantlings of the 
materials employed in their construction, the pumping ma- 
chinery was described, and it was stated that it had been 

| designed so as to be as much concentrated as ible, and 
thus be capable of being placed under the control of one man. 
The arrangement adopted was that of a pair of horizontal 
engines, working two pairs of lift pumps, to draw water from 
a common pipe, communicating with all the chambers. On 
the ends of these pipes were fixed the inlet sluices for filling 
| the chambers, and on the sides smaller sluices and pipes in 
| communication with each chamber, so that by opening all 
| the sluices the chambers were filled, and on shutting the in- 
| let sluices one or any number of chambers might be dis- 
|charged. Thus the whole engine power might be employed 
| in pumping out any one compartment, if it was found de- 
| sirable to do so, in order to balance or level the deck. A 
| detailed description of the engines, pumps, and sluices was 
then given. ; 
| ‘The shallow basin, or dock receiver, with its three lines of 
| ways, or slips, occupied the site of some old timber ponds. 
| The basin was of an uniform depth of 16 ft. 6 in. from the 
top of the quay wall, and the depth of water was 12 ft. 3 in. 
The entrance was 126 ft. wide. ne basin was 382 ft. long 
| on the north side, and 345 ft. om the south side. The end 
was curved, the chord of which was 200 ft. 
ran three lines of horizontal ways, or slips, radiating to a 
centre. Each was 725 ft. long and 45 ft. broad, and each 
was laid with four lines of timber ways, intended to receive 
vessels after they had been raised by the floating dock. It 
was estimated that six vessels might be building, or be under 
repair, at the same time, besides one on the floating dock. 
The foundations and masonry were then described, and it 
was mentioned that the caisson for sage, Sea entrance of 
the basin was similar to that made by the Messrs. Rennie for 
Pola. 

After the basin and dock were completed, water was let 
into the receiving basin, when the draught of water of the 
dock was found to be 4 ft. 7 in., giving a displacement of 
4400 tons as the weight of the dock complete. The dock 
was afterwards taken into the arsenal basin, and lifted vessels 
of various sizes—the ironclad Numancia being the largest. 
lhe draught of water of the dock with the Numancia was 











found to be 11 ft. 3 in., the dimensions of the ship being, 
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From this end | 





length between the perpendiculars 316 ft., extreme beam 
67 ft., and displacement at the load draught 7420 tons. 

The operation in docking this and other vessels had proved 
the dock to be in every way efficient, and from the srrange- 
ment of the distributing valves, it could be managed with 
facility, either in sinking or in lifting. 

The personnel of the dock phere. of one chief engineer, 
one master boiler maker, and with other assistants amounted 
to eighteen men in all, and with this staff everything went on 
regularly and without trouble. 


NOTES FROM THE NORTH. 

Guaseow, Wednesday. 
_ Glasgow Pig-Iron Market.—There is very little animation 
in the local pig-iron market. The principal ironbroking 
firms are heavily “ beared” and are striving all they can to drag 
down the price of iron, but things will not go as they desire 
it. During the last week the price of iron has fluctuated very 
slightly, and to-day’s prices have been practically the same as 
at the clesing this day week—®5ls. 5d. cash, and 5is. 9d. a 
month. For the week ending 7th January the shipments 
were 6456 tons, as against 9596 tons in the corresponding 
week of last year; and up to that date there was a decrease 
of 5058 tons from Christmas, as compared with the corre- 
sponding period in 1869.70. 

The Malleable Iron Trade.—The condition of this depart- 
ment of trade is not in a very cheerful state at the present 
time. Ina number of cases the workmen are not making 
more than half time. I referred last week to the prospective 
reduction of wages, and I am now in a position to state that 
the extent of the reduction was announced yesterday at 
Motherwell—one shilling per ton on the puddlers’ wages, and 
sixpence on the wages of the millmen and the other branches. 
Considerable surprise was manifested by the workmen when 
they learned that the amount of reduction would be so great 
as I have just mentioned. Owing to the peculiar condition 
of the trade just now, and to the fact that the North of Eug- 
land ironworkers will almost certainly have to submit to a 
reduction for a time, there is not much probability of the 
reduction in Seotland being objected to in any overt manner. 
The new iron works at Milnwood, near Helytown, referred 
to last week, will commence operations on Monday next. It 
is announced that ground has om marked off on the Dalziel 
estate for a similar establishment, the erection of which will 
be commenced in March next. 


Exports of Machinery, Iron, &c., from the Clyde.—In- 
cluding sugar-making machinery, cast-iron pipes, railwa 
materials, galvanised iron, &c., there were shipped last wee 
for foreign ports goods of the total value of well nigh 19,0001. 


Purchase of Rolling Stock.—The movement which I 
spoke of some time ago as being prospective, when referring 
to the relationship between the Caledonian Railway Com- 
pany and the traders along the various lines of that com- 
pany’s system, is now being consummated. The coalmasters 
and various other traders are being treated with for the 
purchase of the wagons and other rolling stock which they 
are in possession of. 








Water Supply Projects —In addition to the St. Mary's 
Loch scheme promoted by the Edinburgh Water Trust, and 
the Melgam scheme promoted by the authorities of Dundee, 
there are various other water supply projects afloat just now 
throughout Scotland. Amongst them there may men- 
tioned the scheme which the Musselburgh Police Commis- 
sioners have under consideration, the total estimated expense 
of which is 27,0002. 

Proposed Pier at Broughty Ferry.—At a meeting of the 
Works Committee of the Dundee Harbour Trust on Monday 
last there were under consideration the tenders for a proposed 

ier at Broughty Ferry—a short distance down the Tay from 
Jundee. No resolution was adopted, but a sub-committee 
was appointed with powers to accept the most advantageous 
offer. it may be stated that the offers range from about 
32,0007., and that a firm in Alloa is likely to receive the con- 
tract. 

Royal Scottish Society of Arts —A meeting of this so- 
ciety was held on Monday night, Mr. A. D. Stewart, vice- 
president, in the chair. The committee appointed on the 
paper read by Mr. Kerr at a former meeting on “ Ventilation 
and Heat, by improving and warming cold absorbing walls 
by heated air, and metallic reflector tor drawing out heat,’’ 
gave in a report to the effect that they could not agree with 
Mr. Kerr in regarding his suggestions as practicable and 
useful; but that they considered he deserved the thanks of 
the society for bringmg the communication before the mem- 
bers. With reference to a paper previously submitted by 
Mr. Winton, “ On a simple means for the better distribution 
of water into household cisterns,” another committee of the 
society expressed the opinion that, while the plan proposed 
by Mr. Winton would, to a great extent, tend to prevent the 
waste of water, the suggestion he made had nothing actually 
new in it, as the principle had already been applied, though 
ina different form, in Edinburgh and other towns. The 
committee had p ¢ in proposing that the thanks of the 
society should be conveyed to Mr. Winton. A paper on 
* The utilisation of cotton seed,” was read by Mr. mas 
Rose, Earlestown, Lancashire, and was remitted to a com- 
mittee to report upon. The secretary (Mr. Sang) brought 
under the notice of the meeting several valuabie scientific 
volumes which had just been presented to the society by the 
American Government through the Smithsonian Institution. 
That Government, Mr. Sang remarked, were at the expense 
of getting up scientific volumes, and distributing them to 
every le society over the whole world. He believed 
there was not a society in Europe, of any note whatever, that 
did not reeeive from American Government, gratis, such 
valuable books. In moving the cordial thanks of the society 
to the American Government, Mr. Charles Cowan remarked 
that, in the matter of support to inventors, and of the publi- 
cation of inventions, the Government of this country con- 
trasted very unfavourably with other ernments, and 
especially with the Government of the United States. 
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Additional Endowments by Dr. Neil Arnott to the Scotch 


























Mr. Charles Willman, Middlesbrough, exhibi y te AFFORDSHIRE 
Universities. —The Lord Justice-General, in his capacity of | railway fastenings, including fish * fang a —s ROOTES FROM SOU pe Be bd ‘Wednesday. 
President of the Edinburgh University Endowment Associa- | twisted, notched, jagged, and dog-head spikes for railways, Bi ham.— Although as a orders : 
tion, announced at the annual meeting of that body, on | bolts for chipbuilaone and every description of black and anaes he had at work all the holida tiuse the 
Monday last, that Dr. Neil Arnott, F.R.S., to whom the | bright bolts and nuts suited to engineering. The Cleveland resumption of fm te pre a4 princi <seabtichnetie te ot 
University was already very much indebted for having | Ironmasters’ Association returns for December, showed that general, and it w a Se : 
founded a scholarship in Physical Science, had signified his | out of 120 blast furnaces no fewer than 112 are in full blast. | tions are in full swin the N Ye The great ms acin 
intention of giving 1000/. to each of the four Scotch univer-| There are 16 new furnaces in course of construction. The|as might be pce, is for all. kinds of mad 
sities in the J pec Ag bee oer year, Pe pen ncngre sg statistical returns showing the make are as follows: tetended for the use of one or other of the belligerente Sion oe 
was receiv wit a applause. ( the same meet- . ontinen is stated some agent 
ing the following vombalion tea carried on the motion of a — Total. - a P nabecena _ ry ead i eood busy stapled 
Mr. McLaren, M.P.: “ That the cordial thanks of all inter- | yonth ending. a con: tons. | in maki tracts on } a motor e but of all kinds 
ested in the University of Edinburgh are due to Sir Roderick | 31s¢ Dec, 1870 126,273 23,329 149,602 | of a, a ool sevaila, otallie bedeteada, sprip 
Murchison for his munifieent gift of 6000/. towards the en- | gist Dec. 1869 108.788 22.798 "191/586 > aestuene sama nn rsa pak prance een . 
dowment of a Chair of Geology in the University, and | 39}, Noy., 1870 he 121131 |. 23372 i 144.508 pot oe ea tiy intended large penis ms 
also to Her Majesty’s Government for the promised annual - oat ‘ ae aiaale ni o ome vided i Peta Small arms a 
grant in augmentation of Sir Roderick Murchison’s endow- Increase upon Dec., 1869 18.016 pe are evtiprraies sought pr Sos and the Sine no 
ment.” And in supporting it, Mr. McLaren said that every Increase upon Nov., 1870 ... 5,099 | obtained are not so fabulously high as, durin summer 
one, he thought, must be proud, not only of the magnitude Shipments Forei me i : the terms are still large no admit of great t. 
of the gift and the munificence of the donor, but of the fact | 31st Dec., 1870 a 712 ” nil 6,712 | Two local pea fen und pre Rad ee 
that the University of Edinburgh had been specially selected r “~ sie “ 4006 amen won, “A then. Sungei weodhins 
“s ea sg Ft the chair was to be established. They all Shipments Coastwise. trade is also particularly good, and likely to continue so for 
new how Professor Jamieson had shed, as it were, a halo | 3364 Dec. 1870... 12.52 1.511 14.082 | some time to come ough ‘the demand is not so t 
around Edinburgh by his career of geological study; and ‘ ; fee . — dese before the end of the Wire and metal rolli Brisk 
though the claims of other branches of science had tended in Makers’ Stocks Peenke wok aan t! 2 cuenenial ironwork ap Fo w mn 
a great degree to throw geology into the background, yet, | gist Dec., 1870 83,472 91.184 104,606 | off for ie as some months The iron ak Semoee 
with such a munificent donation, aided by the Government | got) Nov, 1870 64.319 16.491 Dre 80 810 wire trade is good, but more ‘mondall Continental 
grant of 2002. a year, he hoped a professor would be got who ; . ta ’ Te ; account and Sen Benth America. In Se viniaipethier lending 
would gather around him from all parts of Scotland men Increase upon Oct., 1870 4. 23,796 | branches of industry there is but little change to report 
disposed to enter on that most interesting study. iciiend Minas . consequent to a t extent upon stock taking The makers 
n 0 ° . 

Lecture by a Clyde Shipbuilder on H.M.S, Captain.—An | 29th Nov., 1870 “13,739 ie of military saddle work are full of orders, and the demand 
interesting lecture was delivered last week at Partick, one of | 27th Dec., 1870 12.739 for all kinds of leather goods is just now very brisk. One 
our suburban burghs, by Mr. J. G. Lawrie, shipbuilder and esha thing is quite clear, that our manufacturers should look well 
marine engineer, “On H.M.S. Captain.” The lecturer re- Decrease 1,000 after the home trade as, in the event of a sudden and 
ferred to the various war ships composing the British navy, foreign affairs look now nearly like a settlement, would 
and explained the advantages of turret over other ships of Abstract. be a great falling off in briskness of demand from the Con- 
war. He denied that there was any inherent necessity—as Decrease in make upon Nov. coe as 5,099 | tinent, which # good internal demand would supply the 
had been alleged in certain quarters—from the construction ame ge ge et makers —— 28,796 place of. 
of the Captain for her going down. The great fault was in | *° gee ea nie i trade is reported qui 
her being top heavy, en the fate that befel her would attend > Nov. 20th ... a pa we me wot partion i mo oa The 
nine-tenths of the ships at present built were they sent to sea Make of pig iron, 1868 1,238,418 per ‘a ry per : bolt kk. raed bl ‘more 
with empty bottoms. In a clear and highly interestin ” ” 1909 preg tn doin > the mien of omnes poy ed well of what 
manner this fact he demonstrated by models, which he placec M ane oo 2 31 ae 186 wa me, doing, and the general trade ma wd be considered 
in a smal] tank of water. In concluding, the lecturer ex- akers stocks dist Dec. 6S Pre in s enticliashar state J 
— mee yay so = would ultimately occupy | a 4 1870 104606 Wolverham fe The demand for best cabinet locks is 

prominent place ava ariare. - “et : , pts ; 

i x F gis 3 ROR. | Stock in warrant stores, 3ist De- looking up a little, and some description of door locks are in 

Improvements at Dalm irnock Gas Works.—The Glasgow | cember, 1868 cm ove 42,029 improved request. Japanned and tinned goods are in quieter 
Corporation Gas Works are being considerably extended. | Stock in warrant stores, 31st De- demand, now that the French Government orders for eamp 
The storage room bears much too small a proportion to the} ¢ember, 1869 81,364 requisites are for the most if not entirely executed. The 


daily consumption, and, in order to remedy this defect, two | Stock in warrant stores, Bist De. 


very large gasholders are about to be erected. They will to- 
gether contain about one day’s consumption of gas. It is 
also intended to erect in the course of this year additional 
purifiers, 34 ft. square, so that oxide of iron may be used as 
the purifying material. 
capable of containing 12,000 tons under cover and away from 
the rain, snow, &e. 
improvements will be between 30,000/. and 40,0001. Plans 
have already been mado out, and estimates are being taken 
for the gasholders and tanks. The plans for the other parts 


of the works are almost ready for estimates, and will be out | 
Mr. Foulis, the corporation gas engineer, has | 


in a few days. 
designed all the new works, and will superintend their erec- 
tion. 


Launch of H.M. Twin-Screw Gunboat Bustard.—On 
Saturday Messrs. R. Napier and Sons, launched from their 
building yard at Govan an iron twin-serew gunboat of the 
“ Scourge” class, named the Bustard, for H.M. Government, 
being the first of the new class of gunboats adopted by the 
Admiralty for river and coast purposes that has been built on 
the Clyde. The launch was effected with complete success, 
the vessel having all her machinery on board, and nearly 
ready for getting up steam. The Bustard is one of two 
vessels built by y Po Napier from the same <lesigns—the 
second one being named the Kite—their principal dimensions 
being: Length, 85 ft.; breadth, 26 ft.; depth, 8 ft. 9 in.; 
burthen, 245 tons, B.M.; engines, 28 nominal HP. The 
armament consists of one 18-ton gun, mounted ona platform 
forward, which works within a “ well” formed b 
bulkheads—into which “ well” the gun is lowered when being 
loaded, thereby protecting it and the gunners—and raised to 
deliver its fire. The Bustard and Kite have been built under 
the supervision of Mr. T. Proom, Admiralty surveyor, and 
will in a few days be taken round to Devonport by Staff Com- 
mander Braddon, R.N. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLesproven, Wednesday. 
The Cleveland Iron Market.—Yesterday the quarterly 


meeting of the iron trade of the North of England was held 
in the Royal Exchange, Middlesbrough. ‘There was a large 





Darlington, Leeds, Manchester, and other places, Consider- 
ing the state of affairs on the Continent, more business was 
done than was anticipated. There was no alteration in the 


prices of pig iron, No. 3 being quoted at 47s., and the other | water now available from the splendid supply for the use of 
| Hull is four millions of gallons every 24 


qualities in proportion. There was a little inquiry for rails, 
but on the whole, the finished iron trade was as flat as it has 
been for some time past. As usual, space was set apart for 
the exhibition of models of machinery, &., but compara- 
tively few persons availed themselves of this mode of ad- 
vertising their specialities. Mr. George Ryland, iron broker, 
Birmingham, exhibited a model of Blake's patent stone breaker 
or ore crushing machine, and a working model of Dorrell and 
Rudge's we slabbing and blooming machine. Mr. Thomas 
Whitwell, of South Stockton, again exhibited models and 
diagrams of his patent firebrick stove. A large number 
of nuts and bolts were shown by the Cleveland Nut and 
Bolt Company, Middlesbrough. “The Patent Nut and Bolt 
Company, of Birmingham and South Wales, throagh their 
representatives by Murray and Co., Sandhill, Newcastle, and 





New coal stores are to be erected, | 


lhe whole expense of carrying out these | 


iron plate | 





| Mesers. Edward Williams, W. R. I. Hopkins, William hit- | 
attendance of gentlemen from Newcastle, Shields, Sunderland, | well, and Thomas Beil. Operatives: 
| E. D. Thomas, G. G. Thomas, and John Hunter. 


| Jones and Kane were re-elected secretaries. 
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The Wages Question in the North of England Iron Trade. 
—The men at all the works resumed their places after the 
holidays on the terms pro i by the North of England 
Board of Arbitration, viz., that the whole question be referred 
to an arbitrator, and that until his decision be given the 
masters deduct and hold 5 per cent. off the present wages. 


The Railway Accommodation for Cleveland.—Last week 
we alluded to the fact that the Middlesbrough people intended 
holding a meeting to adyocate the making of a roadway 
across the proposed swing bridge which the North-Eastern 
Railway Company desire to construct. On Monday night a 
public meeting was held at Middlesbrough, and resolutions 
asking the Corporation of that town to use every means in 
their power to procure the roadway were agreed to. A bridge 
across the Tees for railway pu will undoubtedly be a 
great boon to Middlesbrough and the Cleveland district, and 
no one will deny that a carriage way in addition would still 
more benefit the rising iron town. The Stockton people are 
organising their opposition to the bridge in the hope that if 
the railway is to connect the two banks of the river it may | 
be by a tunnel, and thus leave navigation entirely free. 


The Board of Arbitration.—The second annual meeting of | 
the Board of Arbitration for the North of England iron trade | 
was held at South Stockton on Monday. The standing com- | 
mittee presented a report of their proceedings during the | 
last three months, in which they stated that several disputes 
had arisen in various parts of the district, but that they had 
been satisfactorily settled and consequently no cases were | 
brought forward he the consideration of the Board. They | 
had given their attention to the wages — throughout | 
the quarter and had made arrangements for the matter being | 
referred to an arbitrator, who was expected to open his eet 
at an early date, During the year three works had been 
admitted into the union of the Board, and the number now 
connected was 26, representing 1411 puddling furnaces and 
nearly 13,000 subscribing members. Mr. David Dale was 
re-elected president and Mr. Thomas Edwards was elected 
vice-president. The following gentlemen were elected 
members of the standing committee for 1871; employers: | 





fesers. Edward Trow, | 
Messrs. 


The Spring Head Water Works at Hull.—The yield of 


hours. The new 
shaft has reached a depth of more than 40 ft., and the work 
is progressing satisfactorily. 





The Hull Shipping Trade of 1870.—The total tonnage | 
upon which dock dues had been received during 1870, Institution, viz.: Messrs. 


hinge makers are not very busy, but some considerable orders 
are anticipated as soon as the quarter is finally turned. The 
brass founders experience no lack of inquiry for gas-fittin 
chandeliers, and kindred descriptions of metal work. In 
edge-tool branch a favourable amount of activity is reported. 


Dudley.—The chain and anchor works in the neighbour- 
hood are employing somewhat more hands, and prospects 
are brightening for these industries. 








Tue Beprorp ayy Nortmamrron Rartway.—We notice 
that Messrs. Barclay Brothers have intimated that they are 
prepared to receive applications for 15,000 deferred half 
shares of the Bedford and Northampton Railway, in 1600 
certificates of ten shares each. ‘The price of issue is notified 
at 821. 10s. per 1001, certificate, yielding 6/. 3s, per cent. 
during the construction of the line, and for five years after 
its completion. To meet the calls for interest 66,000/. has 
been invested in consols on behalf of the holders of deferred 
shares. We alluded recently to this railway and ity pros- 





ts. 

P oreaM Fras Evorss ror Inpta.—The successful appli- 
cation of steam fire engines in this country has at length 
induced our Indian Government to take the matter in hand, 
Madras being selected for this experiment. The engine in 
question, one of Shand, Mason, and Company's, so well- 
known in the ne Fire Brigade, was tested on the 
10th inst. at the India Stores Department, Belvidere-road, 
in the presence of Mr. Lamb and other officers of the depart- 
ment. The fire was lighted at a quarter before 3 o’clock, and 
in 8} minutes a steam pressure 0 i 
was obtained. The water was drawn from 
depth of about 10 ft., and was projected through 
in succession, ranging from 1 in. to 1} in. The 
ings facing the river, are 75 ft. in height, and with 
on the top a height 120 ft. is obtained; the water 
j Levon about 20 ft. above the flagstaff. 


jets was t 
ws panel ches sak wee egeeaed toca per 
The 


minute, but in the trial for quantity in 

tank, 270 gallons were delivered in 1 minute. — 
ment aded at 4 o'clock, to the entire satisfaction of al 
present. -_ 

Tue Instirvrion ov Crvit Exotweers.—At the meeting 
of this Society on Tuesday, the 10th instant, Mr. Cubitt, 
vice-president, in the chair, five candidates were for 
and declared to be duly elected, including two mem 
viz.: Mr. James Edward Day, Melbourne, Australia ; 

Mr. Francis Jones, Ex. Eng. for I Guzerat. 
tlemen were elected associates, viz.: Lieut.-Col. 
(new) —— Engi- 


if 


Notting-hill. 
recently admitted the following candidates as students of the 


Henry Charlies Comniey, 4 Craw- 


amounted to 1,486,733 tons, an increase on the previous year | ¢r4 Peter Barlow, Frederick Stuart 


of 23,996 tons. ‘The total tonnage of vessels reported in 
on foreign voyages, reached 1,052,901 tons. There 
210 steam vessels in the foreign trade, and their tonnage was 
124,167 tons. 

Tron Shipbuilding. —On the Tyne and Wear shipbuilding 
is very brisk. There has been « large number of vessels of 
heavy tonnage built during the pas} year, and at present all 


ithe yards are busy. 





| Duerdin, 
were | Charles Gotto, 


Charles Elwin, 
Richard 
Joseph Tintorer, and Frederick 


George Charles Gilmore, Arthur 
William Edward Horn, 
classes \ to 


as against 


1010 associates, and 
an inerease at the 


1802 at the same date last year, 
rate at 7} per cent. in the twelve months. 
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We illustrate, above, some interesting examples of cheap 
bridges existing on the Drammen Randstjord Railway in 
Norway, which have, in common with all the other railway 
works in the country, been designed and constructed by Mr. 
Carl Pibl, the Government railway engineer. The principal 
of these examples represents a timber viaduct with eight 
openings, six of 50 ft. width, one of 80 ft., and one of 30 ft. 
The whole structure is of wood, and rests upon piles, 11 in. 
in diameter, driven into the bed of the river. The arrange 
ment of these piles is shown in the plan, where it will be 
seen that they are driven in two groups of four each, with 
a fender pile on each side. These extend to a height a 
little above high water, and are strongly braced together 
with half-round timbers. Raking timbers, as shown, ex- 
tend from the main piles to the fender piles, and form the 
framework for a substantial cutwater of 24 in. planking, 
which extends both up and down stream, but which is taken 
down only to the level of low water. The tops of the piles 
are connected by sills, and carry uprights, 6in.x9in, the 
tops of which are secured to the longitudinal timbers 9 in. 
6 in., which form the main beams of the bridge. From 
the top of the piles radiate raking struts 9 in.x 9 in., which 
are fastened to horizontal beams, 6 in. x 6 in., secured to 
the main longitudinal timbers. In the 80 ft. opening 
two raking struts proceed from each of the piers, but in the 
smaller spans only ove is employed. The larger span is 
moreover strengthened by an arched member, 9 in square, 
and the platform is suspended from this by Lin. diameter 
bolts, the lower ends of which take bold of the ends of 
transverse timbers, 10 in. by 8 in. and 10 in. by 6 in., 
which are placed beneath the longitudinal timbers of the 
bridge. Inthe smaller spans nothing appears above the 
platform level save a light fencing 3ft. Gin. high. The 
roadway is formed of two thicknesses of 2 in. planking laid 
transversely, and another of the same thickness laid longi- 
tudinally, as shown in the plan. 

Figs. 1, 4, 7, and 10 show the construction of a small 
skew bridge, 16 ft. span. The total width of this bridge is 
14 ft. Gin., and the opening is crossed by two light arched 
girders, placed 8 ft. apart. As will be seen in Fig. 7, the 
lower member of the girder is bolted into the wall, while 
the top rests upon a timber sill laid on the abutment. The 
two members are connected by « light, diagonal spandril 
fillug. On .the girders are placed the transverse timber 
beams, 3 ft. 4} in. apart, and 14 ft. 6 in. long, connected at 
the ends by longitudinal sills, as shown in the drawings, 
The rails are laid on these timbers, and the space outside 
them is covered with planking. Figs. 2, 5, and 9 show an 
ingenious mode of crossing a still narrower opening. The 
span is only 8 ft., and the structure consists simply of two 
timber sills laid on the top of the abutments; cast-iron 
chairs of the form shown in Fig. 9 are fastened to these 
sills, 3 ft. 6 in. apart, and receive inverted flat-footed rails 
(Fig. 9). The permanent way is laid upon these rails and 
secured to them, and 4 ft. beyond them on each side, a tim- 
ber is laid from abutment to abutment, on which rests the 
planking, forming the gangway across the bridge. Between 
the rails two transomes are placed, as shown in Fig. 5. 
Figs. 3 and 4 show another bridge of 19 ft. 6 in. opening 
and 15 ft. wide. In this structure timber beams are laid 
across the opening 9 ft. apart; they are of the form shown 

















NARROW GAUGE RAILWAYS. 
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These beams are 2 ft. Sin. deep, and are built 


in Fig. 3. 
up in three parts, lower and upper members 10 in. deep, and 
intermediate pieces 7 in. in depth, which are spaced at in- 
tervals between the top and bottom beams. ‘The whole is 
closely bolted together; and intermediate belts attach the 


cross beams to the longitudinals. Upon them the rails are 
laid, and the spaces outside them are planked in the usual 
manner. 





Rattway Roiiixe Stocx.—<According to the Board of 
Trade returns the rolling stock on the railways of Great 
Britain and Ireland consisted last year of 9108 locomotives, 
20,653 carriages used for the conveyance of passengers only, 
7772 other vehicles attached to passenger trains, 244,876 
| wagons of all kinds used for the conveyance of live stock, 
minerals, or general merchandise, and 7646 other carriages 
| or wagons, making a grand total of 290,055 vehicles, 234,724 
of which were on railways in England and Wales, 45,646 on 
| Scotch, and 9685 on Irish railways. 








Loxpow Association or Forremzen Enorxeens.—The 
| eighteenth annual meeting of members of this Institution 
| was held at the City Terminus Hotel on Saturday the 7th 

inst. It was numerously attended, and much interest 
| to be felt in the proceedings. Mr. J, Newton, Royal Mint, 








oceupied the chair. The election of Mr. Coates and Mr. 
Guthrie as ordinary members constituted the first business, 
and immediately afterwards the auditors produced the 
balance-sheet of the past half-year, together with their re- 
port thereon. Both documents were of a very satisfactory 
nature. It was stated that the actual num of mem- 
bers of the Association is 187. One hundred of these 
are ordinary, and Pe honorary, members. The 
general fund is 516/. 3s. 4d.; the superannuation fund 
10727. 8s. 1d.; and that for the help of widows and 
orphans, 181. 12s.; total, 1607. 3s. 5d. The disbursements 
of the last half-year were small, and the receipts large. 
Hence the funds generally have increased in a sensible 
degree. The balance-sheet was accepted unreservedly and 
passed. The chairman delivered a lengthy and interestin 
annual address, embracing a variety of topics, and whic 
was well received. He then relinquished the chair, or rather 
ceased by the rules, to be chairman of the society. Mr. 
Newton was, however, immediately, and for the thirteenth 
time, unanimously re-elected to the identship, notwith- 
standing his own strongly exp dissent from such a 
course. Mr. Irvine was appointed vice-president, and Mesers. 
Welsh and Phillips were appointed auditors for the current 
ear. A junior committee, consisting of Messrs. Hedley, 
vald, and Jordan, was also elected. The sitting then 
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INGRAM’S FASTENING FOR RAILWAY CARRIAGE WINDOWS. 
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We illustrate, above, a handy form of fastening for 
regulating the opening of railway carriage windows, which 
has been designed and patented by Mr. George Ingram, of 
37, Marylebone-road, and which has been applied to several 
carriages on the Metropolitan Railway. The arrangement 
consists of a light brass rod, a, extending across the sash 
frame close to the top, this rod being held by the brackets, 
6 6, and being provided at its ends with drocping arms or 
detents, c. By means of a pair of flat springs, f, fixed to 
the sash frames the detents just mentioned are made to fit 
into the steps of racks, d d, screwed to the sides of the door 
ee. The centre bracket, 5, has a projection or 
formed on it, and opposed to this is a similar 
tongue, g, formed on the rod,a. By pressing down the 
tongue, g, the rod, a, is made to partially rotate, thus re- 
moving the detents, e¢, from the steps of the ratchet and 
leaving the sash free to be lowered. The tongue, A, serves 
for lifting the sash, and acts as an abutment for the fingers 
in pressing down the tongue, g. In addition to pressing the 
detents, e, into the steps in the racks, the springs, ff, serve 
to prevent the sash from rattling in its guides. The whole 
arrangement is very neatly worked out, and it forms one of 
the most convenient and efficient window fastenings for 
railway carriages we have seen. 


frames, 
tongue, A, 


RECENT PATENTS. 

Tus following specifications of completed patents are all 
dated within the year 1870; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 180, 18.) Alexander Melville Clark, of 53, 
Chancery-lane, patents, as the agent of William Wilmot 
Ballard, of Elmira, U.S., constructing wooden pavement of 
blocks of the section shown at A, A, in the annexed sketch, 
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screw propellers, supported by a kind of ladder framing, 
and driven from the deck by endless chains or ropes or 
other convenient means. 

(No. 181, 2s.) William Simons and Andrew Brown, of 
Renfrew, patent various arrangements of combined dredg- 
ing machines and hopper barges, as well as arrangements 
of dredging machines in which the bucket ladders are 
mounted on a derrick or crane. We cannot describe these 
plans briefly, but we hope to have something more to say 
about them on an early occasion; meanwhile, we may state 
that they are worthy of the attention of those interested in 
this class of machinery. 

(No. 190, 64.) William Edward Newton, of 66, Chancery- 
lane, patents, as the agent of Stuart Gwynn, of New York, 
the curious material “ metalline,” of which we gave an ac- 
count on page 168 of our last volume. 

(No. 194, 1s.) Johann Maximilian Plessner, of Golden- 
square, patents a method of burning liquid fuel. According 
to this plan, a series of short pipes are arranged so that 
their lower ends dip into the liquid hydrocarbon, which is 
maintained at a constant level. By the side of each of the 
pipes just mentioned is placed another pipe or nozzle, 
through which air is forced under pressure, the air current 
being so directed across the upper end of the adjoining pipe 
dipping into the liquid fuel, that a partial vacuum is formed 
in that pipe, and the liquid hydrocarbon is thus, by the 
pressure of the atmosphere, made to rise to the upper end, 
where it is evaporated and ignited. Proposals to employ 
air mixed with hydrocarbon vapour as a substitute for gas 
and air in ordinary gas engines are also included in the 
patent. 

(No. 196, 10d.) James Paton, of Paisley, and Peter 
Harris and Robert Harris, of Glasgow, patent methods of 
generating carbonic acid gas for the extinction of fires. 

(No. 212, 1s. 4d.) John Holdsworth, of Kingston-upon- 
Hull, patents various forms of opening buckets for lifting 
grain, &c., these plans being apparently improvements apon 
those illustrated by us on page 459 of our ninth volume. 

(No. 215, 2s.) William Robert Lake, of Southampton- 
buildings, patents, as the agent of Adolph Schnabel and 











these blocks being bedded on planking, B, and the inter- 
stices, C, between their upper ends being filled in with 
concrete. The blocks are disposed so that the interstices, 
C, run across the street. ‘The patent also includes ma- 
chinery for cutting such blocks as we have mentioned. 

(No. 147, 8d.) Hiram Haines, of Liverpool, patents im. 
provements in the manufacture of lead-encased tin pipes. 
These improvements include the application of muriate of 
zinc, or muriate of tin, or both, to the interior surface of 
the lead ingot previous to the casting of the tin in it; and 
also improved arrangements of moulds for facilitating the 
manufacture. 

(No. 152, 8d.) James Mackenzie, of Grange-place, 
Edinburgh, patents arrangements for enabling railway 
wagons to be coupled without it being necessary for a man 
to go between them. We could not describe these plans 
briefly. 

(No. 157, 10d.) Edward Thomas Hughes, of 123, 
Chancery-lane, patents, as the agent of Lorenzo Dow 
Newell, of Paris, an arrangement of couch slung upon 
gimbals, to be used as « preventative of sea-sickness. We 
see nothing new in these plans. 

(No. 154, 10d.) Thomas Paterson Balls, of Maindy, 
Cardiff, patents arrangements of machinery for compressing 
patent fuel. We could not describe these plans briefly. 

(No. 161, 1s.) John Garrett Tongue, of 34, Southamp- 
ton-buildings, patents, as the agent of Edward Buss and 
Wilhelm Albert Buss, of Paris, a somewhat complicated 
form of governor, which we could scarcely describe clearly 
without the aid of drawings. 

(No. 175, 10d.) James Maze Kilner, of Chester Castle, 
patents various useful forms of “grab” links for crane 
chains and for holding chain cables. The patent also in- 
cludes an arrangement for the auxiliary propulsion of 
vevsels, this arrangement consisting in forming trunks lead- 
ing from the deck level down through the bottem of the 
vessel, and passing out through these trunks auxiliary 





Theodor Henning, of Bruchcal, Baden, some complicated 
hydraulic arrangements for working railway switches, 
which we cannot describe here. 

(No. 219, 1s. 4d.) Ferdinand Kohn, of 6, Robert-street, 
Adelphi, patents, partly as a communication from Julius 
Robert, of Scelowitz, Austria, improvements in carrying 
out the method of extracting juices from plants, now gene- 
rally known as the “diffusion process.” We intend to 
describe these plans fully on an early occasion. 

(No, 220, 1s. 24.) George Edward Harding, of New 
York, and Peter Wright, of Argyle-street, Glasgow, patent 
improvements in the Hinckley knitting machine, illustrated 
and described by us on page 387 of our ninth volume. 

(No. 221, 6d.) John Heury Johnson, of 47, Lincoln’s-inn- 
fields, patents as the agent of William Bonham Scott, of 
New York, a complicated arrangement of bearings with 
anti-friction rollers. There is little, if amy, novelty about 
these plans, and they are open to many practical objections. 

(No. 228, 4d.) Cromwell Fleetwood Varley, of Beckenham, 
and Theodore Anthony Rochussén, of Abchurch-lane, patent 
producing heat and light by the combustion of zine, 
manganese, or iron. The inventors state that one object of 
their plans is “to obtain a larger amount of steam from a 
given quantity of fuel. When coal is burnt the solid coal 
is turned into gas, a large portion of heat becomes latent, and 
is wasted by volatilising the solid. The oxygen of the air 
is a gas by reason of the large amount of heat combined 
with it. When zine, iron, or manganese are burnt the 
resulting oxide is a dense solid; little or no heat is wasted 
as it is not turnesl into vapour. In addition to this we 
obtain the cosmical heat latent in the oxygen of the 
atmosphere, and the result is that one pound of zine will 


ship, to carry four 


in its structural details, is not in all 
their lordships. 
bracket frame system of the 2, oa pony certain 

in the arrangement of the angle are introduced in 


Sees aan ee we fear would outweigh the 
advantages derivable from the system proposed. The patent 
also includes plans for consuming metals for light-giving 


purposes, 

(No. 280, 84.) William Scott Underhill, of Newport, 
Shropshire, patents the arr t of combined throttle 
and expansion valve, fitted by him to his engine tried at 
the Royal Agricultural Society's Show, at Oxford, last 
summer, and described by us on page 57 of our last 
volume. 

(No. 238, 8d.) James Bingham Alliott and Alfred 
Hardy Sellers, of Nottingham, patent the arrangement for 
lubricating railway carriage axle-boxes, shown in the an- 





nexed sketch. According to this plan, the oil reservoir is 
made airtight, and is placed in communication with the 
bearing surface of the brass by one or more inclined holes, 
each fitted with a pin or rod left free to rise and fall. The 
lower ends of these pins rest upon the axle, and as the 
latter revolves, a tremulous motion is imparted to them, 
causing a descent of the oil, as in the well-known “ needle” 
lubricator. 

(No. 242, 10d.) Stephen Lewin, of Poole, patents the 
arrangement of straw elevator described by as in our ac- 
count of the Royal Agricultural Society’s Show at Oxford, 
on page 75 of our last yolume. 

(No. 245, 4d.) Jobn Howard Kidd, of Bangor Isycoed, 
patents making wheels with india-rubber tyres, by casting 
the former in one piece and attaching the tyres to them 
during the vulcanising process. Methods of placing india- 
rubber between the axle-box and the nave, and other 
modifications are claimed in the patent. 

(No. 257, 10d.) John Coope Haddan, of 41, Treberne- 
road, Brixton, patents arrangements for taking and register- 
ing votes, which we could not describe briefly. 

(No, 259, 1s.) Edmund Small Cathels, of Aberdalgie 
Lodge, Lower Sydenham, and David Terrace, of 77, 
Mortimer-road, De Beauvoir Town, patent a form of gas 
exhauster and also some neat arrangements of bye-pass 
valves, which we may probably illustrate in an early 
number, 


MR. CHILDERS'S MINUTE. 
Continued 19.) 
Messas. sink were pcb oad ts oo to on the 10th 


August : 
Admiralty, 10 , 1866. 

“ Gentlemen,—My Lords Commissioners of Admiralty 
having, on the 23rd of wre ey Bp Captain Coles 
that would be to order a i 
7 @b0-pounder guns, to 
design prepared by you, in conjunction with Captain Coles ; 
{ am commanded by their lordships, before calling on you to 
tender for the construction of the ship, to state to you that 
it is in contemplation to place on you and Captain the 


entire responsibility of the design, the efficient construction 
of the ship, and the satisfactory accomplishment of your un- 
dertaking, to complete her as an effective sea-going man-of- 
war, bearing two turrets with four 600-pounders, and at- 
taining a speed under steam of not less than 14 knots when 
in all 


respects ready for sea. 
“ The works will be carried on under the inspection of an 


Admiralty officer, empowered to reject all bad materials, or 

imperfect workmanship, at his discretion; but not 

fere in details of construction, for which you 

responsible. He will, however, be instructed 

you especially wherein such details may 
; - 


rangement adopted in the construction 

ships, and be considered preferable, leaving it at your 
tion, and on your own responsibility to carry out what you 
deem best. 


to inter- 
will be held 
to point out to 
differ from the ar- 
of Her jesty’ 


ES 


“It is proper you should be made aware that your design, 
to 


For instance, in adapting the double-bottom 


which are not conducive to strengthen the frame 


evaporate more than four times as much water as one pound Co instead ie aneead ue Seneca oS peiete, 


of coal, the advantage of which on long sea voyages is 


obvious. The zinc or other metal thus becomes a vehicle of |", heavil , : 
power much larjer than can be obtained from the same lason nod the Cloth seek kal eae.” Se awe. 
weight or bulk of coal, and the oxide of the metal may to be made for the weight of the engines for 


subsequently be economically reduced at any convenient 
place where coal is accessible.” This may all be so; but we 


anes « 
“It ts 


ee é 
bo should thoroughly satisfy your- 





see several objections to the bustion of metals for 








selves in 


rogerd to the weights and the potion of the conte 
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of gravity, which in a ship so armed and plated, will probably 
be found to be high. 

“My lords propose that you shall complete the ship in 
every respect ready for service, with the exception of guns, 
hammocks, and certain stores, a list of which will be made 
out by the Admiralty officer. A list of those you are willing 
to supply is to be made out, in consultation with Captain 
Coles and Mr. Luke, and be included in the contract 

“The particulars in regard to the machinery and boilers 
are to be furnished om the usual printed forms (copies of 
which are enclosed), and be sent in with as little delay as 

vasible. 
sae My lords wish you to understand that the conditions of 
the contract, when finally arranged, will be strictly enforced ; 
especially in regard to time, and no extra claims will be 
entertained, excepting for such alterations or additional 
works as their Leedehips may, on your submission, have 
specially authorised in writing. 

“ Mr. Luke will be instructed to meet you at any time you 
may arrange, after which my lords will be prepared to 
receive your tender, and give further instructions respecting 
the preparation of the contract. 

“T am, Gentlemen, your obedient Servant, 
(Signed) “W. G. Romarrs. 
“ Messrs. Laird, Brothers, Birkenhead.” 


Their reply, of the 15th August, was in the following 


words: 
“ Birkenhead, 15th Au » 1966. 

“ Sir,—We have the honour to acknowledge the receipt of 
your letter 5 of 10th inst., and in reply to state that the 
design proposed by us, in conjunction with Captain Coles, 
has our entire approval, as being calculated to make an 
efficient sea-going man-of-war, ing two turrets with 
four 600-pounders, and attaining a speed 
14 knots. And we are quite willing to accept, with Captain 
Coles, the joint responsibility of having recommended their 
lordships to build a vessel on the plans submitted, and have 
reasons to believe that the experience gained in building the 
Agincourt and other vessels for Her Majesty’s Government, in 

dition to the armour-plated turret ships built for other 
Governments, will enable us to carry out the construction of 
the ship, turrets, and machinery, ina manner that will be 
satisfactory to their lordships. 

“ We do not object to the works being carried on under 
the inspection of an Admiralty officer on the terms stated, 
such inspection not to relieve us from the responsibility of the 
details of construction. 

“ Any suggestions made by the Controller's department as 
to the details which may differ from those usually adopted in 
Her Majesty's ships shall receive our careful consideration, 
with a view to carry out in the most efficient manner the 
objects of the design, it being understood that these sugges- 
tions are to be confined to modifications of details of eonstrac- 
tion, and that their adoption, or otherwise, is te be left toour 
discretion. 

“ We have carefully eonsidered the position of the centre 
of gravity and the disposition of weights, and have no 
reason to fear that the vessel will be deficient in the stability 
heceseary. 

“ We may observe that in the event of the vessel being 
light, with ail coals burnt out, it is provided that the s 
under the double bottom may be filled with water as ballast. 

“We understand that the intention is to have the ship 
completed ready for service with the exception of guns, 
hammocks, and certain stores, a list of which will be made 
out by a Government officer. 

* This will involve a contract on the same basis as that for 
the Indian transport Euphrates, which provides that the 
ship ‘s to be ready for service, excepting only certain stores. 

“In the case of the contract for the Agincourt, all fittings 
not attached to the hul! were provided in the dockyard, ex- 
cept the iron lower masta, which were supplied by us as a 
separate contract. 

“The only objection we see to the first arrangement is, 
that the various articles which constitute what we call ‘ out- 
fit,’ such as rigging, blocks, sails, boats, are made and fitted 
for Her Majesty's service, in a manner rather different from 
that usual in the merchant service, which might involve 
some dissatisfaction, as it will be difficult} to insure all these 
details being carried out exactly in the way they are executed 
in the dock yards. 

“It has been suggested that probably such articles as 
ropes, sails, blocks, and boats might be supplied to us from 
the dockyards through the storekeeper-general, and if some 
such arrangement could be come to we think it would be 
judicious. 

“ The exception as to guns must be understood to refer 
not only to the guos, but also to gun ae gun slides, 
and their various fittings and armament of all kinds. 

“In other respects the specification will include as far as 
possible all articles int to be supplied by the contract, 
and we shall be glad to confer with any olficer you may 
appoint, to make it as complete as possible. 

“The engines and boilers are to be made in accordance 
with the printed specification enclosed in your letter, and 
the — will be filled in on the printed forms as 
us 








ua 
“ With regard to the conditions of the contract we submit 
that those agreed upon in the contract for the Indian trans- 
port Euphrates, should be adhered to in this case. 

“They were carefully considered, and provide. for all the 
important considerations of an w ing of this im- 


ance. 

PeWe understand that no extra claim will be allowed ex- 
eept for such alterations or additional works as their lord- 
ships may, on our submission, have —s authorised in 
writing, and as our specification has wo up after 
the experience gained in building the Agincourt, we have 
an accurate knowledge of the — class of fittings required 
for iron-clad ships of Her jesty’s navy, have no 
reasons to object to this provision. 

* On receiving a reply from their lordships that these ex- 
planations are sati Ssteey, we ano poopened to give 0 tenden, 


under steam of 
wi 


and to commence the work at once, and would submit that 
the early completion of the ship would be advanced if we 
could make a fair start before the days shorten and winter 
comes on. 

“We are, &., 


~ 


3 


a design, not widely differing from that of the Capt 
i sane Anes of the Chief-Constructor, and of the 
Con of i 


The other subject of discussion was that raised by a 
posal in April, 1467, on the part of Mr. 0, F. ached wt 
convert wooden line-of-battle ships of the Duncan class into 
armour-plated sea-going turret ships, with full sail power. 

I append to this Minute a portion of the correspondence ; 
and I would refer especially to the Controller's of the 
9th September, 1867, which is instructive, as wing how 
fully alive the Constructive Department of the Admiralty 
were to the danger of want of stability in fully rigged ships 
of very low freeboard. 

I now a h the second yh a — 
The ings in connexion with ¢ aptai she 
as Aoated out of dock. ou 

On the 27th March, 1869, she was floated out, and on the 
30th Mr Barnes made the following report : 

“ Chief Constructor,—I leave to report that the double 
turret ship Captain was safely undocked at about 10 o'clock 
on Saturday , the 27th instant, and was immediately 
towed to the Alfred Floating Dock at Birkenhead. 

“ Her draught of water w miners was— 

in. 
Forward eee one oer eee 18 
Af ase ese eee ose ooo 22 1 
Mean ... eee eso ose ao 20 6) 

“The estimated load draught of water, as given by Messrs. 
Laird and Captain Coles, was— 


ft. in. 
Forward ose ove ove ote 22 6 
Aft ww. ose eve eee ese 23 «6 
Mean ... pm a ons oo. 283 0 
“ Deducting the former mean draught from the latter, the 


result, 2 ft. 5}in., or 29}in., is the mean distance between 
her undocking and estimated load water lines. 

“Now the mean displacement per inch between the two 
water lines above named is 33 tons; consequently the dis- 
placement between the two lines is 33 x 294965 tons. 

“ Mesers. Laird estimate the weight of the men, lumber, 
hawsers, &c., on board at the time of the undocking at 35 
tons, and although my estimate is not so much, I propose to 
take theirs, as it is in their favour. 

* Adding, therefore, these 35 tons to the 965 above named, 
we have a displacement of just 1000 tons to meet the weights 
at ag machinery, and equipment remaining to go on 


“The weights of hull, &¢., remaining to go on board to 
complete her for sea, amount, as per appended list, to 1427 
tons. 

“ Therefore the excess of weights to go on board over the 
available displacement up to the constructed load waterline 
is 1427 tons— 1000=to 427 tons, which correspond to an im- 
mersion of 13 in. 

“ The Captain will, therefore, when complete for sea in every 
respect, be at least 13 in. below her intended load waterline, 
and the height of freeboard, instead of being 8 ft. as in- 
tended, will be one inch less than seven feet. 

(Signed) “F. K. Barwes.” 

* List of weights remaining to go on board to complete the 

Captain for sea in every respect. 


Tons. 
Weight to complete hull and machinery ... 206 
Water, 50—30=20 ose eee eos too «= 
Provisions dee éeo eos oo @ 


Officers’ stores, and slops =... eee ows (36 
Wood, holystones, &e. ... ove ese ood 3 
Officers, men, and effects wee eee aoe 50 
Masts and om 70—1 ee ove ooo, 2 
Rigging end locks oon eee eee eee 74 
Anchors and cables, 110—22 .., ase wo 00 
Boats - pm ove 10 
Warrant officers’ stores ... eve one «. 62 
Guns and ammunition ... ose see es 960 
Engi "s stores, 20-10 oss ooo ow 36 
Coals, 600—133 ... os 
Water in boilers, 146—66 os ose oo. 80 


“Total in tons ... ove 1427 
“r.k, 3B.” 


8i 
This report was BE. yy a Controller of the Navy 
by the chief constructor with the following remarks : 

“ 3lst March, 1869. 

“ Submitted for ‘he information of their lordships, ob- 
serving that this exces of draught will exist with only 500 
tonal aeke on board (100 tons less than Monarch), and 
with 400 men only, with corresponding provisions and 


stores, whereas it has always been represented that the | W#gon, 


Captain would much surpass our ships in coal carrying 
a. and their lordships have always considered that 


“Paper A. 
“ An increase of complement from 400 to 500 would in- 
volve an addition of about 50 tons of weight or an extra im- 
mersion of 1} in., reducing the freeboard to 6 ft. 9} in. 


“In his at the nited Service Institution, Captain 

sion— Tho Captain stows 610 nook, tal game 
’ in 

could stow, if required, in a com between the turret 


i ft. only, and with 1100 tons, o 
ae pot = whi Bly be much more than 
Scorpion’s yvern’s, utterly unsafe, 
and out of the question in so large s ship without a breast- 


work. 
. (Signed) “E. J. Resp.” 
Se Raper Sete eaiiad atiention Sethnahane seperte 
in the following Minute: 


“ The enclosed contai 
be catried by ts Capttin oxi her ientaealiel te the woos. 
oo are * 


pelled 
versal application, the displacement allowed by private ship- 
builders is insufficient for the weights , 
No further correspondence of interest took place during 
the year 1869, except that to commission the 
Captain without her guns were, after much consideration, 


tived. 
Barly in 1870 she went round to Portsmouth, and on the 
8rd March, in reporting the result of the steam trials, Mr. 
are wrote as follows: ines ‘ 
“ leave to report yesterday I attended the full 
uate of the twin screw turret ship Captain at the 
measured knot in Stokes Bay, and the following were the 


results obtained : 
ft. in, 
Draught of water a Se é 
Mean 5 of 


“The intended mean draught of water of the ship with 
the weights now on board was 23 ft. only. The ship is 
therefore practically 1 ft. 10 in. below her intended line. 
This additional immersion represents a displacement of not 
less than 736 tons. 

“The weights now on board are those ing with 
a complement of 400 men; when she has her complement as 


subsequently proposed by Captain Coles the draught of water 
pare pee about ii a 


“There is, however, some uncertainty respecting the 
actual weight of coals on board. The quantity put on board 
by the Admiralty at Birkenhead is known, and also that put 
on board at Portsmouth; but the quantity left on board the 
ship from the trials of the ship in the Birkenhead Dock is 
not accurately known, neither is the + ar consumed on 
scone gon Aap amp aa” ee All possible means have 
been to approximate to the actual quantity on board, 
and I believe the quantity is stated within a few tons. 

“ It is right also to state that some of the weights on the 
list as estimated are represented by either coals or ballast 

“ Now, it is well known that when actual weights are on 
board they are invariably in excess of those estimated. I feel 
certain, therefore, that every consideration has been given 
to the designer's interests, and that there is, with the weights 
originally intended, an excess of immersion over that in- 
tended of I ft. 10 in. 

“The origi statement of Messrs. Laird gave, with a 
mean di t of 23 ft., a height of gunwale amidships of 8 ft. 
The drawi however, show it 3 in. more, and the 
ship, as built, is 2 in. more still, or altogether 5 in. in excess of 
that stated. 

“The actual height of gunwale is 6 ft. 7 in., with the 
practical mean draught of 24 ft. 10 in. 

(Signed) “¥F. K. Baryes.” 


(To be continued.) 





Tas Ispors Rattway.—The promissory note for the 
crore of rupees which the Maharajah Holkar has promised to 
lend for the undertaking of that work, has been drafted and 
sent to His Highness for approval and signature. This is not, 
it is true, very rapid , but it is le premier pas and 
coute, in this case a considerable effort and a million pounds 
sterling. 


Inpras Ratiway Proerass.—It is gratifying to learn that 
the Chiefs of Kattywar, acting on the enlightened advice of 
Colonel Anderson, have undertaken to pay for the survey of 


enormous 

Serr pepe 
» Dapey of : 

signed. Each battery is com Pr lg aywecnre. 

naval gun, which, ther with its carriage, is moun 

u ny wick tek eadages ta om fe 

denien. The timber sides of thi 

ile the seven sheets of iron with 
ite 


thickness, while 





the 
should be and must ultimately be made, 500 
additional 





complement 
officers and men. (See also remarks on 
paper A.) (Signed) “E. J. Buxgp.” 
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ife of Isambard Kingdom Brunel, Civil i ‘ 
% eS Bavwet, B.C.L., Chancellor of Rog ve 
of Ely. London: Longmans, Green, and Co., 1870. 
[Szcoyp Norics.] 
Wrrnin the limits of a review it is impossible to 
give even @ brief notice of the numerous large rail- 
way bridges and viaducts constructed by Brunel, 
it 1s a task his biographer has scarcely attempted. 
For the facility of description, Brunel's bridges 
and viaducts have been grouped into four classes 
—namely, brickwork and masonry, timber, cast 
iron and wrought iron. Of the first class, one 
of the earliest examples is the brick viaduct carry- 
ing the Great Western Railway across the Brent 
valley, interesting for the skill displayed in lighten- 
ing the piers by means of voids, and the ae am by 
light spandril walls. It consists of eight semi- 
elliptical arches, each of 70 ft. span, and 17 ft. 6 in. 
rise, the height of the viaduct being 65 ft. On the 
same line of railway are the still famous brick 
arches thrown across the Thames at Maidenhead, 
each of 128 i. span and 24 ft. Sin. rise. The centre 
pier rests on a small shoal existing in the bed of the 
river, and the foundations are on the gravel con- 
glomerate overlying the chalk, which was first in- 
tended to bear the weight of the bridge, but as it 
was found too soft for the purpose, the design was 
altered. Four small semi-circular arches—one of 
21 ft. span and three of 28 ft.—intended to give 
water way during seasons of flood, flank the bridge 
on either side, 

In connexion with the Great Western Railway 
we may also mention the four-arched skew bridge at 
Gathampton and Moulsford, having an angle of 
45°, and a span on the square of 62ft.: also the 
Sonning Hill cutting bridge, and the bridge at 
Reading, over the Kennet, with 60 ft. arches. At 
Bathford, across the Avon, is a bridge 87 ft. span ; 
another at Bath 88 ft. span, and near Bristol the 
three-arched Gothic bridge with a centre openin 
of 100ft. These three are constructed in Bat 
stone. On the Bristol and Exeter Railway, span- 
ning the New Cut at Bristol, is the segmental 
arched bridge 120 ft. wide and 20ft. rise. In his 
later works, the designs adopted by Brunel were 
vf more humble proportions for the most part, his 
brickwork and masonry bridges rarely exceeding 40 
or 60 ft. span, It should not be forgotten that on 
the Great Western Railway, and upon others of 
this engineer’s works, were introduced that form of 
bridge known as the flying arch, that is, an arch 
springing direct from the railway slopes, from suit- 
able foundations, but not depending upon any piers 
or abutments. On the South Wales Railway, be- 
tween Neath and Swansea, arches of this sort were 
employed, not as a means of conveying traffic, but to 
act as struts for keeping apart a sliding cutting, the 
flattening of whose slopes would have been attended 
with considerable cost. Regarding skew bridges, 
the following may be mentioned as the best exam- 
ples: two near Berkeley, on the Bristol and 
Gloucester Railway, one with an angle of 48°, the 
other with an angle of 63°, and one on the South 
Devon Railway with a deviation from the square 
of 63° . 

Almost every one is familiar with the striking ap- 
pearance of Brunel's timber bridges and viaducts, 
scattered so plentifully over those parts of the West 
of England where he was engaged in the formation 
of railways. First may be mentioned the timber 
viaduct over the Sonning cutting on the Great 
Western Railway, built in 1841, with a total length 
of 240 ft., divided into five openings, and consisting 
of a wooden superstructure and trestle-work, which 
latter rested Ca four tall brick piers pierced with 
transverse arches, for the sake of lightness, Of a 
different class is the skew bridge crossing the Avon 
at Bath, with two spans 36 ft. on the square, but 
stretched out by the angle at which the bridge 
crosses the stream, into a length of 89ft. Each of 
these arches is formed of six laminated ribs, built 
of five layers of 6 in. pine bolted together, and tied 
by iron bracing, while the spandrils are filled in 
with light ornamental castings. 

The experience gained on the Great Western 
Railway encouraged Brunel to the extended use of 


timber in his bridges and viaducts, and from this 
time the introduction of king and queen post bridges 
became widely extended. One of ihe earliest of 
these was built in 1842 on the Bristol and Gloucester 
with five 50 ft. openings, spanned 
carried on timber trestles, and of 


line at Stonehouse, 
by queen trusses, 





the same type are the Bourne viaducts over the 
Stroudwater canal, and the St. Mary's viaduct 
spanning the Stroud valley. On the South Devon 
Railway are four notable viaducts, of which the 
highest is that at Ivybridge. It is laid on a curve 
with eleven openings, of 61 ft. each, and an extreme 
height of 104 ft. ‘The slender masonry piers, 7 ft. 
square, rise from the ground and reach to the rails, 
and the framing between is below that level. 
Originally intended for the atmospheric system, the 
structure was much lighter than was afterwards 
found suitable, and when the atmospheric experi- 
ment proved futile, the bridge was strengthened and 
adapted for the transit of locomotives. It may be 
mentioned that this viaduct has of late been ar- 
ranged with wrought-iron girders to replace the 
failing woodwork. Far bolder, however, than 
any of these are the viaducts on the South Wales 
Railway, such as those at Landore and Newport, 
The former of these is 1760 ft. long, with 37 open- 
ings, but with no uniformity of spans, which de- 
crease from 100ft. as a maximum to 40 ft. A 
similar incongruity exists also in the piers, some of 
which are of stone, some of stone and timber, and 
others entirely of wood. The main opening in this 
work is a fine example of timber work. It is 
with four trusses, one on each side of the two lines 
of rails, and each truss is formed of a double frame, 
the outer of which is built with five sides, and is se- 
cured to the inner, having four sides, the whole being 
strongly braced together, and i Ba? es sce 
suspension rods attached to the truss. e New- 
rt viaduct is on a smaller scale than that at 
ndore, but was similar in design; it has eleven 
openings spanned by queen trusses and one main 
truss of 100 ft. Before completion, however, the 
viaduct was destroyed by fire, and wrought-iron 
girders were used for the main span. On the Corn- 
wall Railway exist, perhaps, the finest examples of 
Brunel's works in timber. They were commenced in 
1852, and from the irregular contour of the country 
the number of bridges and viaducts was so consider- 
able, that on a line of 60 miles in length occur 
34 bridges, exclusive of that at Saltash, and having 
a length of 4 miles. These structures present for 
the most part one type of construction. The piers 
are of masonry, and are carried up to a level of 
35 ft. below rails, being lightened by small arches, 
and strengthened, when the height is great, by 
buttresses. Upon these piers is concentrated the 
weight of the superstructure which is carried by 
timbers radiating from the tops of the piers on 
which they rest in cast-iron shoes. These timbers 
are securely braced together. The best example is 
that of the St. Pinnock’s viaduct which may be 
briefly described, and the rails of which are at a 
maximum height of 153 ft. above the ground. The 
roadway planking rests on three longitudinal timbers, 
running throughout the whole length of the struc- 
ture, and formed of two timbers fastened together 
by bolts and joggles, the piers are placed 66 ft, 
apart from centre to centre, and the radiating struts 
before mentioned diverge from the piers, and en- 
gage with the longitudinal beams at four points in 
each span, while diagonal bracing gives ample trans- 
verse rigidity to the structure. The span of 66 ft. 
was decided upon as being the most economical, as 
it gave the opportunity of employing single whoie 


timbers for supporting the longitudinal , and 
as these beams were supported only 15 or 20 ft. 
no intermediate trussing was necessary. A light 


system of iron ties served to counteract the slight 
thrust caused by any unequal loading of the spans. 

On the South Devon and Tavistock Railway are 
six considerable timber viaducts varying from 62 ft. 
to 132 ft. in height ; the spans, however, are incon- 
siderable, being regulated by the same regard for 
economy that distinguishes the similar works on the 
Cornwall line. 

But few examples of cast-iron bridges are to be 
found among Brunel's works. He was prejudiced 
against the material, and even after a lengthened 
series of experiments had given him experience and 
more confidence, he did not adopt it. One, how- 
ever, was erected by him over the Uxbridge-road 
at Hanwell, to carry the Great Western Railway ; 
this was destroyed in 1847, by its timber roadway 
being burnt. On many of the over bridges on the 
same line, where the headway was limi cast-iron 
trough girders were placed in the crowns of the 
arches, and the rails were ol in ~ wag But al- 
though Brunel thus expressed his opinion of cast iron 
by avoiding its use, he vigorously opposed the con- 
clusions of the Commission on the of 
iron to railway structures, or, as he it, * The 








Commission 


peices buildin 

. Edwin , in his work on the Britannia 
and Conway Tubular Bridges, has given a long de- 
scription the t experiment by 
Brunel, with a wrought-iron girder shortly after he 
began to use that material for aig girder 
was 70 ft. in length, and was built of jin. plate. 
It had a curved top member, with inc sides 
attached to the web, and a tri lar bottoin flange, 
both of which failed ultimately the application 
of 188 tons applied in the centre. "Two forms of up 
members were much used by Brunel in his wrought- 
iron girders, the one being an oval head formed 
of plates, the other a semicircular head stiffened with 
angle irons. Passing over the numerous swing 
bridges built by Brunel, we come to his more im- 
portant works in wrought iron. 

After the viaduct at Newport had been built, 
it was decided that the large opening over the 
Usk should be spanned by wrought-iron girders, 
instead of the wooden trusses previously designed 
for it. ‘Three wrought-iron girders were accord- 
ingly built for this 100 ft. span. These trusses 
were made of considerable height, to diminish the 
strain, and to allow of transverse bracing being in- 
troduced at such a height as to give sufficient head- 
way above the rails. The girders were of the 
bow-and-string type, the upper member having a 
triangular section, and from it: was suspended the 
horizontal girder carrying the roadway, this girder 
also forming the tension members of the main 
structure. Of this class also was the Windsor 
Bridge, designed about the same time, 202 ft. 
span and 23 ft. deep. This is a skew bridge, the 
angle being 20° with the river. 

But by far the largest and most i t of 
Brunel's wrought-iron bridges, is that overthe Wye, 
at Chepstow, and that over the Tamar, at Saltash. 
The former of these was commenced in the soring of 


for stopping further improvement in 


1849. At the point of crossing, the Wye flows 
neath steep cliffs of limestone, rising to a height 
of 120 ft. above the river on the one whilst on 


the other the land slopes gently away, scarcely 
above high water level. This pes Bate hy there- 
fore, involved a cutting on one side, and an em- 
bankment on the other, the depth and height of 
which were regulated by the n headwa 
above the water level, which was 50 ft. above hig 
water. The whole distance to be spanned was 
600 ft., and it was divided into a river opening of 
300 ft., and three land openings of 100 ft. each. On 
the one bank were the great limestone cliffs, offering 
a secure abutment, on the other was the soft, marshy 
ground, with a rock bottom 30 ft. below the bed of 
the river, and §4ft. below high water. To reach 
this depth cast-iron cylinders were adopted for the 
piers, and these were sunk by the pneumatic pro- 
cess, already successfull in sinking the piers 
for Rochester Bridge. e cylinders employed for 
the land piers were 6 ft. in diameter, disposed in 
groups of three ; those for the long span piers were 
8 ft, in diameter, and placed in two rows of three 
each: the bottom of each cylinder was finished with 
a cutting edge to facilitate penetration. At first 
these pe Tarts were sunk by excavation and pres- 
sure applied at the top, but this failing, the pneu- 
matic process was adopted. The bridge accommo- 
dates a double line of rails, each of which runs be- 
tween a pair of girders 7 ft. Gin. deep, the top 
flange being triangular in section, and the bottom 
one being slightly curved, The girders for the 
100 ft. land spans are made in 300 ft. lengt 
that they are continuous, pes aney at different 
points by the piers, and the girder of the main span 
is of the same length, and is hung from the tube. 
Above the piers of the main span on the low-lying 
side, and from the rock on the other side of the 
river, rise the two piers 50 ft. above the rails, 
to support the large tube that carries the 
structure; this tube is 9ft, in diameter, made 
of § in. and jin. boiler plate, stiffened by dia- 
phragms; the tube is laid horizontally, and is 
eurved slightly. From the ends of the tube de- 
pend suspension chains formed of twelve and four- 
teen li alternately, 10in. in depth, and from 
} in. to }4 in, thick. They the road- 
way to which they are yr iysne a aes yt pera 
ints, and the great tube resists the the 
Piaiae and dispenses with the necessity of anchor- 
Upright standards placed at intervals 3 
the tube. The wei of wrought iron 


of the trusses of this 300 ft. opening is 46v 
The ial traffic 
léth 
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over the Tamar, was the greatest of Brunel's rail- 
way works. In 1844, when the Cornwall Railway 
was proposed, a steam ferry was contemplated for 
the conveyance of trains across the river; but the 
next year a Bill was obtained for the construction of 
a bridge, the headway of which was fixed by the Ad- 
miralty at 100 ft. above high water, whilst the river, 
1100 ft. wide at the point of crossing, should, it was 
intended, be spanned by trusses, stretching across 
two clear openings of 300 ft. each, and two of 200 ft. 
This design was, however, eventually modified to 
two spans of 455 ft. each. After the work had 
been got well in hand, lack of funds suspended 
operations for three years, and in the mean time, 
Brunel's ings being fully matured, it was decided 
to build the bridge only for a single line of rails, 
and in 1853 the work was recommenced and carried 
on till 1859, when it was opened on the 3rd of May. 
Although the construction of this bridge is so well 
known, a few words of descri: ‘ion will, hardly be 
out of place here. The whole length of the struc- 
ture is 2200 ft., divided into two great spans of 
455 ft. each, and seventeen small ones of from 70 ft. 
to 90 ft., laid on a curve. The piers are all of 
masonry. That in the centre is 35 ft. in diameter, 
carried to a height of 12 ft. above high water. On 
it are placed four octagonal cast-iron pillars, which 
carry the ends of the main girders. Each of these 
girders is formed of a wrought-iron tube, oval in sec- 
tion, 16 ft. 9 in. broad, and 12 ft. 3in. high. From 
it a chains carrying the roadway, and the versed 
sine of the chains is equal to that of the arched 
tube, The chains and tubes are connected together 
by eleven standards, braced transversely, and the 
roadway is attached at these points, as well as at 
ten intermediate points. The depth of the structure 
in the centre is 56 ft. Each of the chains is formed 


onu® 
eee eeeee ee it 


TANG pinen WAALS vcd the abel date 





The Saltash Bridge, carrying the Cornwall Railway 








(For Description, see Page 45.) 
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by two sets of links, fourteen and fifteen alternately, 
7 in. deep and lin. thick. It will thus be seen that 
the principle of the structure was identical with 
that of the Chepstow Bridge. 

The total weight of wrought iron in each truss is 
1060 tons, and the cost of the whole work was 
225,0002. 








IsTeRwationat Exuipition or 187!.—The following 
noblemen and gentlemen have consented to act as judges to 
select es for the forthcoming Exhibition. Committee 
of selection for painting: the Viscount Bury, M.P.; the 
Lord Elcho, M.P.; Sir Coutts Lindsay, Bart.; Alfred El- 
more, Esq., R.A. (representing the Royal Academy) ; Alfred 
Clint, Eaq. (representing the Society of British Artists); Alfred 
Hunt, Esq. (representing the Society of Painters in Water 
Colours); Henry Warren, Esq. (representing the Institute 
of Painters in Water Colours); F. Dillon, Esq.; H. S. 
Marks, Esq. 

Ratrwar Trarric tx 1870.—The traffic on our rail- 
ways during the past year comprised 26,818,367 first-class, 
65,655,668 second -class, and 176,300,245 third-class pas- 
sengers, besides 96,214 holders of season or periodical tickets. 
In the goods traffic, 16,720,135 tons of minerals, and 
10,851,074 tons of merchandise were conveyed. The pas- 
senger trains travelled $1,073,231 miles, and the goods and 
minerals trains 76,291,296 miles. The total receipts for pas- 
sengers amounted to 1!6,679,2761.; for excess luggage, 
parcels, carriages, horses, dogs, &c., 1,648,4461.; from the 
mails, 583,002/.; from merchandise, 12,960,002/.; from live 
stock, 886,416/.; from minerals, 8,388,421/.; and from mis- 
cellaneous rents, tolls, navigation, steamboats, &., 1,620,606/. 
There are sixteen railways in Great Britain, each of which 
carried more than five million of passen in the year 1869. 
The Manchester, Sheffield, and Lincolnshire line carried 
6,991,371; the North British 8,507,171 ; the Great Northern, 
8,733,764; the Caledonian, 9,226,683; the North-Eastern, 
11,944,315; the Great 13,008,907 ; the South- 
Western, 13,140,453 ; the Chatham, 13,963,882 ; the Midland, 
16,567,454; the Brighton, 16,560,431; the South-Eastern, 
19,167,205; the N. London, 20,620,750; the i 


and Yorkshire, 22,643,002 ; the Great Western, 23,103,406 ; 
the London and North-Western, 28,758,886 ; and the 
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politan (including the “ District,” St. John’s-wood, and half 
the Hammersmith), no less than 36,893,791. These numbers 
are below the actual ones, as they do not include the holders 
of season or periodical tickets; the number of journeys 


taken by these is not known, but it has been estimated 
at about 350 eac The Great Eastern had in the year 1869 
4899 holders of such tickets ; the Great Northern, 8261; the 


Great Western, 4300; the Lancashire and Yorkshire, 8487 ; 

the London and North-Western, 11,299 ; the South- Western, 

8€61: the Chatham, 8568 ; the Sheffield, 1814; the North- 
; 7a 4928 ; the Caledonian, 6671; the North British, 
918. 

Raitway Statistics Por THE Past Year.—The Board of 
Trade annual returns for the past year just issued show that 
15,145} miles of railway exist in the United on pew 
10,7434 of which are in England, 2397 in and 
1975 in Ireland. The total cost for maintenance of way, 
works, &c., during the year was 3,898,446/.; for locomo- 
tive power, 5,339,119/. ; for repairs and renewals of carriages 
and wagons, 1,772,940/.; for traffic expenses, 6,729,979/. ; 
for general charges, 938,011/.; for rates and taxes 931,034/. ; 
for Government duty, 408,857; for compensation for 

inj &e., 833,7151.; for compensation for 
damage loss of goods, 135,440/.; for legal and Par- 
liamentary expenses, 246,531/.; for steamboat, canal, and 
harbour expenses, 517,144/.; and for miscellaneous work- 
ing expenditure, not included in the foregoing, 438,862/., 
making the total working expenditure to amount to 
20,780,1781., 17,504,3082. which was ex 
ways in England, 2,246,1521. in Scotland, 1,029,618. ia 
Ireland. i as given in the traffic returns 
were 36,105,122. for land and Wales, 2,318,742/. for 
Scotland, and 996,2931. Ireland, making a total of 
42,695,927/., as compared with the total net receipts, which 
amounted to 21,915,849/., or a proportion of 49 per cent. of 
expenditure to total receipts. [he authorised capital on 
railways in the United Kingdom up to the end of the 

ear was 449,087,573/. sterling by and 160,180,080/. 

y loans. The total stock and share capital received emounted 
to 382,545,7931., of which 226,788, 1331. was me 
25,208,6711. guaranteed, and 130,553,9897. ———_ 

The capital raised by loans amounted to 101,729,398/., and 
by debenture stock to 54,504,570/., making the total stock 
and share capital received, and capital raised by loans and 


debenture stock, amount to 518,779,7611. sterling. 
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CONSTRUCTED BY MESSRS,“APPLEBY BROTHERS, ENGINEERS, LONDON. 
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longitudinal and transverse sections and a perspective view. 

This little engine has outside cylinders 8 in. in diameter 
with 15 in. stroke, these cylinders being placed at an in- 
clination of 1 in 5, and being situated at a distance apart 
transversely of 4h. 2in. from centre to centre. The en- 
gine is carried on two pairs of coupled wheels, 2 ft. 8 in. in 


referred, on more than one occasion, to the extensive opera- 
tions which are being carried on by Mr. Robert Campbell, 
of Buscot Park, near Farringdon, Berkshire. Mr. Campbell 
has got a fine estate of 5000 acres, and in bringing it to the | 
high state of cultivation in which it at present is, he has | 
availed himself largely of the aid which engineering science | 
now lends to agriculture. He has employed the most power- | diameter, and placed 5 ft. apart from centre to centre, this 
full steam ploughing engines which have yet been constructed, | short wheel bz being adopted to enable the engine to tra- 
he has had carried out, under the superintendence of Mr. | verse freely the sharp curves met with on the line. The valve 
Baldwin Latham, a complete system of drainage and water | gear is arranged externally, as shown in the perspective 
supply, and he has established on the estate a line of rail- | view, the eccentrics being placed on an overhung crank, 
way of 2 ft. 8 in. gauge, which greatly facilitates internal | The boiler is 2 ft. 8 in. in diameter inside, and 7 ft. 6 i1. 
locomotion, and whichwe have no doubt by the facilitieswhich | long from smoke-box tube-plate to back plate of firebc x 
it affords for the transport of produce, &c., thoroughly repays | casing. The firebox casing is 3 ft. 6 in. long, and extends 
the cost of its construction. It is a small tank locomotive, | 2 ft. 11 in. below the centre line of boiler at the front, and 
constructed .by Messrs. Appleby Brothers, of Emerson-street, 1 ft. 10}in. at the rear end. The width of the firebox 
Loondon, for working on this narrow gauge line, which forms | casing at the lower part is 2 ft. 2in., its form being shown 


In recent articles on the cultivation of beetroot we have | 
' 
| 














by the transverse section. The firebox is 8 ft. long by 1 ft. 
84 in. wide inside, and has a mean height of 2ft. } in. 
a the firegrate. The boiler contains 72 tubes, 14 in. in 
diameter, by 4 ft. 2 in. long between tube-plates, ex- 
ternal tube surface being thus 1174 square feet. The fire- 
box surface is about 234 square feet, thus making the total 
surface 141 square feet. The grate area is 5.13 square feet, 
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ENGINEERING PROGRESS, 1866-70. 
No. ELL—Lxptan Pusiic Works. 

ENGINEERING was the first journal in this country 
that ever devoted itself to the duty of recording the 
progress of public works in India, and of advocat- 
ng the interest of the engineering profession en- 
gaged in the service of thatcountry. That practice 
has now been followed by other journals, and the 
subject of engineering in India has thus become of 
only second importance to that of engineering in 
this country. ‘This is not to be wondered at when 
we take into consideration the increasing number of 


civil engineers employed in that country in the ser- | 


vice of the different railway companies as well as 
in that of the State. ‘The progress of Indian public 
works bas annvally been referred to in these 
columna, but now that the first quinquennial period 
of the existence of ENGmngeninG bas come to a ter- 
mination, it may be instruetive as well as interest- 
ing to review what has been done during that time. 
First, then, with regard to establishment, the ex- 
tension of which necessarily implies increased 
activity, and should, of course, correspond with 
an increase of expenditure upon public works. 
During the period under review, the engineer 
establishment of the Publie Works Department has 
increased from 547, of whom 30] were military men 
and 246 civilians, to 896, of whom 363 are military 
and 533 civil officers, Thi, whilst in 1865 civil 
engineers formed barely 45 wd cent., their strength 
had risen, according to the latest returns, to 59.5 
per cent. of the whole engineer establishment, and 
whilst only 62 were added of military men, the 
increase in the number of civil engineers amounted 
to 187, of whom 132 were appointed by the ordinary 
competitive examinations, and 8() engineers were 
selected for temporary employment in some of the 
superior grades of the department, thus making 
212 who were sent out from this country, leay- 
ing only 75 for promotions of subordinates and 
other appointments made in India. ‘That the rapid 
increase in numbers of civil engineers, and their 
consequent increase of influence in the department, 
raised the — of their military companions, 
there can be no doubt, and this feeling found its 
expression in the. “Qbnoxious Notification” to 
which we drew attention at the time of its appear- 
ance. ‘The stand goade by the civil engineers in 
India, and by the Council of the Institution at 
home, against the charges alleged therein, have at 
length begun to bear fruit. In the first place, so 
far from the civil engineers being sufferers from 
this attack made upon them by their military com- 
panions, the injustices to which they have long 
submitted in the Public Works establishment have, 
since the publication of that Notification, been in 
some measure removed.” They have already been 
placed upon an equality with military engineers in 
point of departmental salary, and it is reported that 
an order of precedence has been laid down for 
them ; but there still remain the questions of fur- 
lough and pensions to be determined before it can 
be ailirmed that their claims have been equitably 
adjusted, and we consider it not at all improbable 
that the new method to be adopted for making 
appointments of civil engineers from this country, 
will necessitate the removal of their remaining 
grievances, and at the same time elevate the general 
status of the service by infusing into it a corps 
d'esprit, which is at present somewhat wanting. 


| sterling upon the sanctioned amount for oh 
ceding year. It must not be su that these 
enormous sums are entirely met ‘the surplas 
revenues of India, for with the creation of a sepa- 
rate irrigation department, in January, 1967, it 
was determined that the surplus revenues devoted 
| to the construction of public works should be aug- 
| mented by money raised on loan, whenever it might 
‘be found practicable profitably to expend, on the 
comustruction of } irrigation works, larger sums 
| thatt could be allotted from that source for such 
works. This pritieiple has since been further ex- 
| tended, and it vr been laid down that reproductive 
works shall be constracted, as a rule, from money 
| raised on loan for the purpose. The works at pre- 
sent entered under this head are irrigation works 
| and State railways. 

The two most important classes of work at pre- 
sent under construction in India are undoubtedly 
those of irrigation and railways, and it may safely 
be asserted that the one is to a certain extent de- 

nt upon the other. Even at the present day 
\it is found that whilst famine rages to a greater or 
| less extent in one part of India, grain is actually a 
j dru in the market at a distance of only afew hun- 
‘dred miles away; and it is only by increasing faci- 
|lities of communication throughout the count 
that such an apparent 2nomaly can be obviated. 
On the other hand, as railways must, to a great ex- 
tent, depend upon the local ‘trade of the districts 
through which they pass for their paying traffic, 
|the more productive those districts can made 
the better it must be for the commercial prosperity 
|of railways. This ean be secured in nO means 
|better than by the liberal extension of irrigation 
jworks. ‘These latter are also of so much local im- 
portance, and have always attracted the attention of 
native rulers in past generations, that they deserve, 
|perhaps, more notice than could be devoted to the 
| subject upon the present occasion ; in order, there- 
fore, to do it more justice, we shall devote a 
\separate article for the purpose of recordin 





| their yes during the ro five years. Wit 
regard to railways, we find that in 1866 the total | 
length of line sanctioned was 4944 miles, which | 
has now been increased to 6249. This additional | 
length is made up in the following manner, viz., in- | 
crease of length to the East Indian, 2 miles; Great | 
Indian Peninsula, § miles; Madras, 42 miles ; | 
Bombay and Baroda, 74 miles; Great Southern, 
2]2 miles; which, together with the following new 
| lines, viz., the Oudh and Rohilkund, 672 miles;the 
Carnatic, 100 miles ; Northern Punjab, 173 mules ; 
| Khamgaon, 8 miles; Oomrawuttee, 74 milesy and 
| Nulhattee, 27} miles in length, make up the total 
|increase of sanctioned lines. On the lst May, 1866, 
|there were 33313 miles open for traflie, which has 
now been increased to 4711} miles, being at the 
'rate of about 276 miles of new line 
annum, In connexion with this subject may be 
| especially noted the opening of the bridge over the 
'Sutlej River, on the Delhi Railway, on the 15th 
October last. This bridge crosses one of the most 
formidable rivers in India, and is believed to be, 
| with one exception, the longest in the world, its 
|lergth being 6468 ft. between abutments, or nearly 
one mile and a quarter. The total amount of capi 
|authorised to be raised for the construction of the 
| guaranteed railways, but exclusive of the. cost of 
|those called State lines, is 91,572,7002., of which 
| 60,644,778/. had been expended up to the 30th A 





One great change has been introduced during the | 1866, and 83,444,147. up to the $let March iast, 
ast year in the method of recruiting the Indian | Between the same periods the gross receipts haye 
-ublic Works Department. Having in view the |risen from 3,122,480/. to 5,709,382/,, and the, ex- 
steady and continuous au tation which the | penses from 1,565,487/. to 3,188,430/. Notwith- 
Pubbe Works establishment will heneeforth require | standing the great expense at which Indian Rail- 
for the purpose of carrying out the yast system of ways have been constructed, these high rates have 
State railways which has been commenced, and for | not been sufficient in all cases to insure excellence 
the more rapid provision of frrigation works of workmanship. Several, faihurés of bridges have 
throughout the land, it was naturally thought that | from time to time ocewted, but the most notable 
the existing precarious source of supply could no |event of this kind was the sudden collapse of the 
longer be relied upon, the more so as it had already | great viaduct on the Bhore Ghaut Incline of the 
ceased to provide the numbers required, and the | Great Indian Peninsula Railway, on the 19th July, 
Indian Government has therefore determined to | 1867. ‘This accident arose from defective construc- 
train ita own engineers, and is about to establish a | tion, and several other works on the same line were, 
college for that purpose under the presidency of | upon inspection, found to be almost equally faulty. 
Lieutenant-Colonel G. Cheaney, R.E., assisted by | In a despatch dated 16th January, 1568, the Secre- 
a considerable staff of professors and teachers. tary of State for India desired that a comprehensive 
The total expenditure ineurred in the prosecution | scheme might be drawn up for the future extension 
of Public Works in India during the past five years | of railways in India, and which lines should, to a 
has also been annually increasing, and has been | great extent, be constructed entirely by Government 
gradnally raised from 4,665,947/. in 1865-66 to | agency. The report of Government contained a list of 
7.762,0502. in 1869-70, whilst the estimated expen- | twelve lines, and it was estimated that about 10,000 
diture in 1870-71 is set down at 7,475,560/., being | miles of additional railway would provide necessary 





a deerease of a little over a quarter of a million | accommodation through all the chief provinces. 


Although several of the proposed new lines have 
alr been sanctioned, active operations have 
been delayed until the decision of the Government 
in India shall have been received as to the gauge 
upon which those lines shall be constructed, the 
Committee appoin r to report upon this 
subject having been 7 to agree, sol which 
resulted in the subm fe moot two reports, recom- 
mending respectively of 3 ft. 6in. and 2 ft. 
9in. The close of far saw the connexion 
by railways of the prine capitals of India all 
but completed; thus ntta and Bombay, and 
Bombay, Delhi, an@ Ba@hore, hdve now been 
brought into railway uni¢afion with each 
other, whilst the connexion between Bombay and 
Madras is only separated by the Kistnah river, which 
has not yet ,and about 15 miles of 


Pm pe ore to be completed to the south of 


that 

Together w » India has, during the past 
five increased her system of tele- 
ougha ae 1866 the Electric Telegraph Depart- 
ment was completely 1, og and the position of 
its employés i ed. years’ experience of 
open competitive examinations for the purpose of 
recruiting the staff showed conclusively that such 
a plan could not be relied mn, and a system has 
since been adopted of no tion, the nominees, 
after a preliminary test examination, being 

ly t for their future profession under 
supervision of the Home Government. By 
this means the De ent has subsequently been 
sustained, but we believe it is not intended at pre- 
sent to make any further appointments in this 
manner, It is not improbable that for the future 
candidates for the Telegraph Department will be 
trained at the Civil Engineering College. In 1866 
a Select Committee of the House of Commons was 
sprees to inquire into the working of the system 
telegraphic communication between England and 
India, which led to an improvement of the lines 
connecting the Persian system with Europe, and 
the construction of a direct line between Alexandria 
and Bombay by way of Aden. 

It is not possible to state to what extent new 
roads have been constructed during the period 
under review, but whilst some new main lines of 
communication have been laid out, far greater ad- 
vantages to traffic have been secured by the con- 
struction of feeders to the different lines of railway. 
Steam road rollers have during the past year been 
introduced into the Central vinces, and others 
have, we believe, been employed for some time past 
in Bombay, Calcutta, and a@ few other leading 
towns. The navigation of rivers in India does not 
Ow possess so great importance as in former years, 
when no other means of conveying heavy goods 
existed throughout India; extensive works have, 


per | however, been going on for some years past with a 


view to improve the navigability of the Godavery 
so as to afford an easy means of export to the 
Madras coast, of the products of the Central 
Provinces cotton-fields. The works, however, drag 
on their progress so slowly that in all probability a 
railway from Chanda will be completed first, and 
so carry all the cotton to the Western instead of 
the Eastern coast. India is notoriously badly off 
for harbours, but works have for some years past 
been in D soe for i the important 
harbour of Kurrachee, 


. » but hike most other Indian 
works of any its progress is retarded for 
want of funds. erection of one of Edwin 
Clark’s hydraulic graving docks at Bombay, which 
must be by this time nearly ee will supply a 


want which can at t be afforded by no other 
in India. The proposed pé ee the river 
futlah, near Calcutta, upon wi 80 rauch public 
and private capital has been expended, is likely to 
become totaly abandoned, whilst the shipping 
facilities at Calcutta have just been greatly extended 
by the erection of jetties by the side of which 
vessels can load and unload without discharging 
their cargoes into boats. With the view to still 
further improving the existing harbours, a Mr. 
Robertson os recently been appointed as harbour 
engineer to Government, and A gone out for the 
purpose, in the first instance, of reporting upon 
Aden harbour, and the different ports round the 
coast of India. Several new lighthouses have been 
constructed off the coast of British Burmah and in 
Bombay harbour within the period embraced by our 
present review. 
The researches of the past few years have 
brought to light several new coalfields in India, the 
importance of which cannot well be over-eatimated, 
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as one of India’s great wants is a sufficient supply 
of fuel. Mr. Mark Fryar was sent out as a mining 
engineer a few years ago, and within the last few 
months Mr. Matthew Collin has gone out in the 
capacity of coal viewer to the Indian Government. 
The most recent discoveries have been those in the 
neighbourhood of Chanda, but no coal has at pre- 
sent been proved south of the Kistnah. 

Few will forget the great impetus given to every 
kind of speculation in Bombay during the cotton 
nania produced by the American War, and amongst 
other speculatiens nove were so much in favour as 
clamation schemes. Several of these have since 
llapsed, and during the past year the estate of 
he Elphinstone Land and Reclamation Company 
ias been purchased by the Government. New and 
uagnificent Government and other publi¢e buildings 
ave been undertaken throughout India, but more 
urticularly af Caleutia, Bombay, and Allahabad, 
aud the manner in which they have been constructed 
at the last mamed place, recently brought ‘down, 
and very deservedly so, the heavy censures of 
Government, i to which 


a reference 
has already beett ¢ in the colutmns of EnGrnerr- 


iwc. Owing to the t iner@ase of European 


—  -  ) 


troops in India and their redistribution over the | 


country, a comprehensiye scheme for new barracks 
was prepared in 1865, the»total cost of which was 
estimated at about ten millions. Since then con- 
siderable amourits have ‘been annually expended 
upon these works; but it is ‘tobe feared that the 
palatial double-storied buildings erected have proved 
anything but suited to the requirements of an Indian 
climate, being @éseribed as “ hot-houses in summer 
and ice-houses ® winter.” 

It would be impossible, within the limits of a 
single article, to comprise all the principal works of 
progress carried.out in India during the past five 
y Having already noticed some of the most 
important ones, we may now briefly mention that 
within the above-named period a system of sanitation 
has been introdueed into India, necessarily direct- 
‘ greater attention to drainage and water supply. 
manufacture of Ransome’s stone has been eom- 
ced at Bombay. The process of constructing 
hbankment ‘upon what is known as the “silting 


ars, 


process,” was commenced by Mr. Mclvor in the| 


The embankment of rivers 


have proved suecessful. 
The 


in Cuttack and: Barmah has been extended. 


rrigonometrical Survey of India, originally com- 
menced about the beginning of the present century, 


has nearly been completed, so far as the primary 
system of triangulation is.concerned; and consider- 
able progress has been made with the Geological 
survey, 








Tria or Frerp awp Heavy Guws.—The new 16-pounder 
field gun and the 36-ton gun for the navy have both been 
under trial during the past week—the former at Woolwich 
and the latter at Shoeburyness. The field gun is the weapon 
referred to by Lieutenant Jones. in his paper discussed by us 
on another page. 
Tuesday last. The 35-ton 
The proving commenced thie day 
and was successfully coneluded on Wednesday last with 
130 lb. of powder. 

a 

Scotom Batrways.—At the present time Scotland has a 
total of 2379 miles of railway. During the pastyear the 
maintenance of the anent way, works, &¢., ost 
510,3402.; the loeomotive power, 560.369/.; repairs and 
renewals of carriages and wagons, 304,562/. ; traffic expenses, 
62,5521; gene charges, 111,565/.; rates and taxes, 
15,2291. ; Government duty, 39,872/.; compensation for per- 
sonal injury, &e., 23,9941. ; compensation for lcseageiaatign of 
goods, 10,200/.; legal and Parliamentary expenses, 257,6127.; 
steamboat, canal, and harbour costs, 56,5001. ; and miscella- 
neous working expenditure, 45,3571. The total working ex- 
penditure amounted to 2,246,152/., and the total receipts to 


4,564,8941., the net receipts being 2,318,742/., so that the | 
rec 


proportion of expenditure to tota eipts amounted to 49 


per cent. 


vehicles attached to passenger trains, 4,536 wagons of 
all kinds, used for the conveyance of live 
rals, and general merchandise, and 40% other carriages 
of various kinds. A very large proportion of the small 
lines in Seotland are we y by the larger companies, 
so that all the rolling stock above epitommed is the pro- 
perty of seven companies only —the Caledonian, which 
has 16,803; the Firth and Clyde Junction, 307 ; the Glas- 


gow and South - Western, 8445; the Great North of 


Scotland, 1712; the Highland, 1456; the Leven and East | 


of Fife, 184; and the North British Railway Company, 
16,740 vehicles of all kinds. During the year 2,872,705 
first-class, 2,403,764 second-class, and 18,187,398 third-class 
assengers were conveyed, besides 20,328 season. ticket 
olders, 7,597,162 tons of minerals, and 2,041,300 tons of 
general wmerchandise. The passenger trains ‘travelled 
i ins 11,097,887 


®,186,652, and the goods and mineral trains 





igherry hills,in 1869, and appears thus far to| 


It was tried for range and accuracy on | 
was proved at Woolwich. | 
week with 75 lb. of powder, | 


The rolling stock consisted of 1211 locomotives, | 
2433 carriages for the conveyances of passengers, 765 other | 


stock, mine- j 


THE AUGUSTA BRIDGE, BERLIN. 
Wuewn the Berlin Station of the Berlin-Magdeburg Rail- 
way was rebuilt and enlarged, the construction of a foot 
and carriage bridge ever the navigable canal at Berlina 
formed a part of the work. As, however, such a bridge 
though necessary for thé aeeommodation of the station was 
| also of great service to the town, the Berlin- Magdeburg 
| Railway Company arranged with the City adminstration 
| that the iatter bedy should subscribe a sum of 1380/. 
| towards the structure, The bridge was, therefore, the joint 
| work of 
| designed 
| quirements of the trafic on. canal the clear 
| headway above the water level, and as the height was 
| too great to. admit of a fixed bridge with suitable gradients 
being adopted, it was decided to construct one with riving 
and falling flaps for the roadway, but with fixed platforms 
on each side for foot, passengers. 

As a movable bridge was determined upon it became a 
matter of convenience to build it at right angles te the 
stream instead of on the skew, as it wis intended, 
in order that it might range with the ijacent streets. 

Figs. 1 to 4, page 42, show the design of the bridge as 
completed. It consists altogether of three openings, the 
centre being 24 ft, wide, and forming the navigation 
| channel, whilst the twe side spans, each 18 ft. wide, give 
| sufficiént accommodation for the short ends of the flaps 
when they are lowered. The two central piers are 6 ft. 
| Sin. wide, and the abutments are 4 ft. 10 in. deep. The 
| foundations are placed Between two rows of sheet piling, 

upon concrete 4} and $4 ft. deep. It consisted of three 
parts of mortar and #ix parts of broken stones, whilst the 
mortar was composed of ove part of Portland cement and 
| three parts of sand. 
| Thepiers are of briek, and the copings are of granite; the 
| latter material has also Been used for the bed plates of the 
girders, 

The flaps consist of projecting iron girders with counter- 
weights ; the side openings are wrought-iron arches with tie 
rodg, and the foot passages are wrought-iron arches without 
tie rodaas shown. 

The moving mechanism of the flaps, which have a 
maximum élevation of 26°, and which allow in this 
position ample space for the passage of vessels that would 
tonch the fixed underside of ¢he footways, is arranged as 
shown in Figs. 2 and 3, page 42. The operating handle 
turtis a shaft, which is provided with an endless screw, 
working inté @ toothed sector. Upon the shaft of this 
sectér are fastened cranks, which, wlien turned, raise or 
| lower the central girders of the flaps by means of connecting 
rods. ‘When the flaps are raised, pins, 3in, in diameter, 
support the weight of thé girders, but when they are shut 
the load is supported by a cast-iron plate, which, being 
about 7, of an inch bigher than the centre of the pins, 
relieves the latter of their load, 

The locking gear has to secure the flaps of the bridge, so 
that they are free from Movement during the passage of 
vehicles, and the two boxes for the counter weights which 
connect the girders are provided for that purpose with two 
lugs; a wedge, connected by meané of the brackets in cross 
girders, slides under these luge, whilst the upper surface is 
pressed against a support rivetted to the fixed cross girder. 
The wedge is moved by meané of. bevel wheels, which are 
| geared to the main shaft je-mechanism, 

When the shaft: ia: ter the wheel actnates the screw 
ishaft, and also the nut @d the wellge. The screw 
| shaft is provided with a right and left-hand screw, and 
the nuts of these screws” are forged in one pieée with the 
wedges, so that, “by tarning the shaft, the position of the 








’ 





these plates are placed, at distances of 7 in., pine joists 
Shin. x6 in., carrying the flooring, which is of 
2 in. thick and 6 in, wide. The side openings, as well as 
the foot passages, are covered. with buckled plates } in. 


an opening is made in the centre of each for the escape of 
the water. 
conerete, upon which rests the pavement. 

The paving of the roddway is composed of stone slabs 
18 in. square ; the joitts between these slabs were made 





| $ in. wide, and were filled with asphalte and cement up to | 


within about 1 in. of the surface. 


top of buckled plates, and the timber structure, is about 
90 lb. per square foot. 

The cost of the bridge, exclusive of the earthworks neces- 
sary for forming the approaches to the adjacent streets, 
was as follows : 


| z 
| Excavations one a4 
} srickwork ... ibe as een owe 1448 
Timber : 
| Foundation eee eee eee one 464 
; Superstructure ... “ él 
| Stonework .,. ~ 390 
Pavement ... ec we — oe = B20 
Gas fittings eee ove ove ove 7 
Ironwork: 
Engineer's charges... see +» 1650 
Lecksmith work ove eee -. a 
Painting ... See pee ose 8 
Miscellaneous eon 450 
Total ooo eve 26129 


. or and the , but it was | 
pa Be log By egal Mal 


wedges and nuts can be altered. The flaps are covered with | 
corrugated plates, weighing 9.59 Ib, per square foot; upon | 


planking | 


thick ; the camber in these plates is placed downwards, and | 


The plates are covered with a thin layer of | 


The weight of the pavement, inclusive of concrete on | 


== 

Calculation of Moving Power.—The usnal angle of in- 
clination, , for the flaps seldom exceeds 18 degrees ; and 
the shifting of their point of yravity varies considerably 
the power required fur the raising or lowering of the 
flaps. In order to keep this variation within as narrow a 
limit as possible, the centre of gravity was fixed at such 
& position, that it was perpendicular to the turning pin when 
the angle of inclination of the flaps was two degrees. The 
greatest power is then required for turning back the flaps 
from their highest position. In the accompanying diagram 
C is the tarning pin, A is the pin on the flaps, B is the 
crank pin, D is the screw shaft, 8 is the centre of gravity 





of the flaps, B D is the crank, and A B ifs the connecting 
rod, The power required for the lifting of the load, P, act- 
ing at the centre of gravity, and for overcoming the friction 
at the pin, C, is, if reduced to the radius, r, of the pitch 
line of the screw wheel, and if Dil and EC (perpendi- 
cular to A B) are designated by g and p: 


RP ath s 
2 (ar) 


or putting the coefficient of friction f<-0.25, 


apd (ate 
Pp if r =} 


The power, R, reduced to the circumference of the screw is 


s= By hi ; @ is the angle of the pitch of the screw, 
l—ftg a 


whence tg a= 2 = 0.15 ; f=20.15, therefore, 
6a 


S= 0.806 R. 
The friction on the screw shaft, reduced to the circum- 
ference of the screw, is: 
| 8,=tx4/P 2 — 0.165 R; 
Ste: F—iy 7 
| $48,==0.471 R, and this reduced to a power, T, acting on 
| the turning lever of 4 ft. radius, gives 


T= * x 0.471 B (wee? p 1 x(a +031) 
48 r Pp 





=58 1 (a+0.81) Ib. 
P 


| Determining now for the various angles of inclination, ?, 
the values for a, p, and g, and calculating them according 
to the above equation, the value for T, we get for 
=0° 9° 18° 23° 26° 
T=14,7 Ib., 3.6 Ib., 54.0 Ib., 67.5 Ib., 0.0 Ib. 








Metrorouitas Gas Surriy.—Dr. Letheby, the chief gas 
examiner appointed by the Board of Traie, has recently 
| submitted to the Corporation and the Metropolitan Board 
|of Works a report of the quality of the gas supplied to 
London by several of the gas companies during the last 
|three months. The following is a summary of the results. 
First, as regards illuminating power, the measurement 
| being in standard sperm candies, the maximum, minimum, 
|and average supply were respectively 18.4, 162, and 17.20 
in the gas of the City of London Company; 19.2, 16.5, and 
17.57 im that of the Chartered Company at the testing place 
in Leadenhall-street, 17.5, 14.5, and 1640 in Gray’s-inn- 
road, and 18.7, 16.4, and 17.37 in Arundeli-street; 193, 
16.6, and 18.02 in that of the Great Central Company; 17.1, 
14.1, and 15.49 in that of the Imperial Company in Camden- 
street, and 17.8, 15.2, and 16.50 m Oskley-square ; 196, 14.2, 
‘and 16.4 in that of the South Metropolitan Company; 30.8, 
| 24.3, and 26.96 in the cannel gas of the City Company, and 
26.6, 23.1, and 25.55 in that of the Chartered Company. 
From this it appears that the average illuminating power of 
the common ges supplied by the several companies has 
ranged from 15.49 candies in the case of the !mperial 
gas to 18.02 im that of the Great Central. Secondly, 
with respect to purity, the gas of all the companies 
has been constantly free from sulphuretted hydrogen, 
but the amount of sulphur in other forms has fluc- 
tuated to a large extent. The average number of grains 
in 100 eubic feet way be thus stated: Cry Com > 
23.54; Chartered Company, at Leadenhall-street, 24, 
at Gray’s-inn-road, 33.17 ; and Aruudell-street, 28 02; Great 
Central Company, 19.73; fmperial Company, at Camden- 
street, 27.91, and Onkley-square, 32.27; South Metropo- 
litan Company, 82.31; City cannel gas, 12.27; and Char- 
tered, 24.39. Ammonia has rarely been in excessive 
quantity, but it exeeeded five ins per 100 cubic feet on 
five oeensions in the Imperial Company's gas in Oakley- 
square. and ence in that of the Chartered Company in 
Arundeli-street. Both of these were subjects of appeal to 
the iner, who decided, after full inquiry into the matter, 
that the excess arose from accidental circumstances. 
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DIRECT-ACTING STEAM PUMP AT THE BROAD-OAK COLLIERY, LOUGHOR. 


CONSTRUCTED BY MESSRS. HAYWARD TYLER AND CO., ENGINEERS, LONDON. 
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W« have on several times had occasion to notice favour- 
ably in this journal the “ Universal” steam pumps constructed | 
by Messrs. Hayward Tyler and Co., of Upper Whitecross- | 
atreet, for boiler feeding and the numerous other pu 
for which direct acting steam pumps are now being so largely 
applied. The “ Universal” steam pump is, as we mentioned 
on a former ceeasion, constructed on the plans of Messrs. 
Cope and Maxwell, of Cincinnati, U.S., and we find that | 
Messrs. Hayward | yler and Co. are now making another ar- | 
rangement of direct acting steam pump designed by the same | 
engineers. This new pump is not intended to supplant that | 
which they have been so successfully manufacturing for the | 
past two years, but the arrangement of its valve gear renders 
the latter more particularly adapted for application to pumps 
of a longer stroke than has been given to the “ Universal” 
pump. Messrs. Heyward Tyler and Co. have recently 
completed and set to work one of these new steam pumps | 
at the Broad-oak Colliery, Loughor, Lianelly, and it is this 
pump which is shown by the annexed engravings. The 
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| steam cylinder is 40 in. in diameter, and the piston rod is J 4S - 
continued through both ends of the cylinder, forming two | : “Re TY : 
, ‘ ete: Lach ; | ietor of the Broad-oak Colliery, speaking in the | plan of the u part of the cylinder and valve chest. In 
oe agen * = oe eS See Sates cores ) of the manner in which it works. . The ” Vaieesnt” dean pump, of which we have already 






with a suction and delivery valve of the ordinary mushroom “ ee . r 
type, with guides above and below, + ol valves being 6 in. | e main peculiarity of the pump consists in the arrange- | spoken, the slide valve is within the steam piston a 
in diameter and having § in. lift. This pump raises 15,000 | ment by which the distribution of the steam is effected ; and ated entirely by ee ee any gear 
gallons of water per hour in one vert lift of 670 ft., and | this arrangement we shall now proceed to describe, referring whatever. In Saggoe pag tai pach sow toe (placed 
tarough about 490 yards of horizontal pipe, and this hea for that purpose to the diagrams, Figs. 5, 6, and 7, which show | placed externally, = ven by — aged. . 
duty it performs with great steadiness, fir. Tames Banfield, | respectively a longitudinal section, transverse section, and | in the steam chest), movemen which regu 
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GLEDHILL’S COAL-CUTTI 





lated by the main piston through the intervention of an 
exceedingly ingenious and simple gear. ‘The steam cylinder 
is one of ordinary construction, having steam and exhaust 
ports at each end, these ports being covered by two slide 
valves, C, C, connected by side frames, forming as it were a 
hollow square, in which is placed a supplementary steam 
cylinder, D. This cylinder is firmly attached to the valve 
face, and the whole is covered by the steam chest cover, as 
shown. An ordinary piston, E, with a hollow rod, g, g , ex- 
tends through bored openings at each end of the supple- 
mentary cylinder, its ends impinging directly on the main 
slide valve, so that the reciprocating motion of the latter is 
regulated by it, while the motion of the supplementary 
piston, E, itself is regulated by the position of the main 
piston, as we shall explain presently. A slight play is 
allowed between the ends of the hollow piston rod, g, and the 
main slide valve, so that one end or the other of the hollow 
rod is closed by coming in contact with the flat plates, F, 
on the slide. 

The supplementary cylinder is provided with a small ex- 
haust valve, H, traversing at right angles to ite axis, this 
valve covering passages, J J‘, and hh’. The passages, J J’, 
respectively, to ports in the main valve-face, alongside the 
steam ports leading to the ends of the main cylinder, while 
the passages, hh’, communicate with the gennsg x the 
supplemen linder respectively. The valve, H, just 
mentioned pap Fa by means of » shaft, L, peal 
the entire length of the steam chest, and provided with three 
arms, M, N, M, one, M, of which enters the'steam cylinder at 
either end, and is fitted with a bevelled face, upon which the 
main piston impinges when near the end of its stroke, while 
= =< arm, N, is in connexion with the small exhaust 
valve, H, of the supplemen linder already mentioned. 

Tho alien of Oe dpe we have described is as 
follows: In our engravings, the piston is supposed to be 
ene ew the direction of the arrow, and w it arrives 
near the end of the cylinder it presses the lever, M, up or 
down, as the case may be, and moves the exhaust valve, H, 





NG MACHINERY. 


3 


Fic.6 











—? 
PRiwe ary. 


Al 
iy 


cylinder, D, through the medium of the 


of the supplementa 
shaft, L,andarm, N. This permits the steam to escape from 
the end, X, of the supplementary cylinder, through the steam 


, 4 and J, into the passage, P'yat the right-hand 
end of the main cylinder, this © being at present in 
communication with the exhaust. en the steam has been 
thus liberated from the X end of the supplementary cylin- 
ders, the steam which is already upon the other side of the 
supplementary piston expands, and causes this piston to 
commence its stroke, and presses the exhaust end, g'; of the 
hollow piston rod at once into contact with the main slide 
valve at F. This prevents the entrance of steam at that 
end, and leaves the other end, g, free for the steam to enter 
the right-hand end of the supplementary cylinder from the 
steam chest, thus causing the supplementary n to com- 
plete ite stroke towards the left, carrying main slide 
with it. When the stroke is completed, what was pre- 
viously an exhaust port for the small cylinder is con- 
verted into a steam port; and the steam rushing back to 
the exhausted end of the small cylinder forms @ cushion 
for the piston, arresting its motion, leaving that end 
(as well as the other) charged with steam in readiness to 
the stroke in the opposite direction, so soon 


A lever, K, moved by an external handle, is provided in 
the engine should require to be stopped at any particular 
of the or any assistance required in star by 
which the slide valve can be thrown over in either 
The whole arrangement we have described is worked out 





with much ingenuity, and, as we have said, it gives excellent 
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GLEDHILL’S COAL-CUTTING MACHINE. 
We annex illustrations of an 


‘ heel, 4, is a chain wheel, i, and around it is a 
chain, j, with cutters fixed upon it; oo8 eo os ee 
at } to the frame, a, and having a socket formed in it into 
which the stem of the fork-like , 1, is received ; this car- 
another chain wheel, m, which the chain, j, also encircles. 
The wheel, 4, has bevelled teeth formed upon it around its 


wheel, #, carry- 
ing on its axis a small chain wheel, o. i 


The chain which 
draws the machine forward when at work passes around this 
wheel to a block tackle fixed ahead, and also to the fore part 
of the machine. 

On the crank axle, ¢, is an eccentric, p, capable of turning 
on the axle through an are limited by stops; it resting 
inst one stop when driving the engine forward, and the 
when working in the reverse direction. The eccentric, 
by a strap and rod, controls the valve of the engine in the 
usual way, and it has a handle, p', upon it, so that it can be 
moved round on the axle and the engine reversed without 
any intermediate gearing. g,q are the rails on which the 
machine runs; they are of wrought iron and tubular, and 
have pins, g', screwed into their ends; r, r are the sleepers, 
they are of cast iron, and have sockets at their ends to receive 
the pins, q', and the exterior of the sockets forms a part of 
the supporting surface of the road. 

wheels, 6, 4, on which the machine is supported are 
set in an inclined position, so as the better to support the 
thrust resulting from the pressure against the jib, which 
tends to force the leading wheel on the inner side and the 
hinder wheel on the outer side against the rails, as one of the 
flanges of each wheel underlaps the rails the machine can- 
not get off. The fork-like piece, ?, which fits into the socket 
in the jib, and carries the chain wheel, m, has a stem, m*, of 
such a h as to be outside the coal when the machine is 
at work, and the end of this stem passes through a cross bar, 
kh, on the jib, it has a screw th cut upon it, and receives 
a nut on either side of the cross bar; by means of these 
nutes the chain, j, is kept suitably tight. 

The way in which the chain wheel, m, is mounted in order 
to prevent coal dust entering between the moving parts, and 
to maintain a sufficient |ubrication is clearly shown by Fig. 4. 
The fork-like piece, l, is made with movable side cheeks, !', 
l, held on by tap screws, /*, /*. The wheel, m, is shut in 
between the cheeks, and has meta! packing rings, m', let into 

es in its sides, and pressed outwards against the cheeks 
+a cviled springs, as shown, so as always to be in contact 
towards the 


if 


with the cheeks, and prevent dust penetratin 


hollow ring, s, on which the wheel turns. ‘The ring, «, on 
which the wheel, m, turns, is tightly cli between the 
cheeks, I’, by the screw pin, 7, which holds the cheeks to- 


er. The hollow in the ring is filled with oil from time to 
time by means of a hole in one of the side cheeks closed by « 
screw plug, and the sides of the hollow ring, #, are perforated 
to allow the escape of the oil to the rubbing surfaces. 

The chain, j, is made with single and double links alter- 
nately, these finks being connected by pins, the greater part 
of which are larger in the centre than at the ends ; the single 
links turn u the pins, and the side cheeks of the double 


i or 

in pulley. The 
the jib, and fork piece, form guides of bearing 
for the links of the chain until they are opposite the 
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than opposite the joints of the chain. By reversing the 
positions of the cutters in the sockets the machine is adapted 
to cut in the opposite direction. 
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STEAM BOILER LEGISLATION, 


Ax important conference was held on Friday, the 15th inst., 
on the subject of steam boiler legislation, under the 
auspices of the Manchester Steam Users’ Association at their 
Otlices, 41, Corporation-street. 

As this subject is now under the consideration of Parlia- 
ment with a view to intr.duce some measures fur the pro 
tection of the public from the reeurrence of boiler explosions 
it becomes one of general interest. The following gentlemen 
were present at the conference: Sir William Fairbairn, C.E 
¥.£.8., Manchester; Mr. Thomas Hawksley, C.E., London ; 
Mr. Birley, M.P., Manchester; Mr. John Hick, M.P., Bolton ; 
Mr. Lanerster, M.P.. Wigan; Mr. Anthony Bower, C.E., 
Liverpool; Mr. John Hoeking, C.E., Redruth; Mr. Hugh 
Mason, Ashton-under-Lyne; Mr. Thomas Schofield, Man- 
chester; Mr. Charlies Heaton, Bolton; Mr. Charles F. Beyer 
C.E., Gorton; Mr. James Petril, Rochdale; Mr. Henry 
R. Greg, Stockport; Mr. Alderman Wright | urner, Pendle- 
ton; Mr. Adam Dugdale, Blackburn; Mr. William Kichard- 
son, C.E., Oldham; Mr. Jabez Johnson, Bolton; Mr. 
Lavington E. Fletcher, Chief Engineer; Mr. Robert Tonge, 
Secretary. Added to the above, the following gentlemen 
were invited, but were unavoidably prevented being present : 
Sir Thomas Bayley, M.!I’.. Manchester; Mr. Jacob Bright, 


M.P., Manchester; Sir William Armstrong, C.E., New 

castle; Mr. Charlies Vignoles, C E.. F.R.S., London; Mr 
John Ramsbottom, C.F., Crewe; Mr. John Penn, C.K, F.RS, 
Greenwich ; Mr. John Anderson, C.E., Woolwich ; Mr. G. F. 


sdministration be above all local, party, or private interests, 
and let it be undertaken, not for profit, but to promote the 
public safety. To prevent the administration becoming 
arbitrary, stereoty , and old-fashioned, and to render it 
eapable of adaptation to the constantly altering and growing 
requirements of the boiler owner, let it be administered by 
distriet boards, constituted partly of gentlemen elected by 
the steam users themselves, and of ex-officio members 
to be chosen on behalf of the publié, the boards having the 
power of making such laws, ri and regulations from time 
to time, as might be found necessary for the conducbef the 
orvice. 

At the elose of the discussion, the conference adjournedto 
the Queen’s Hote], where the guests were entertained at 
dinner by the Manchester Steam Users’ Association, and the 
company was joined by Sir Joseph Whitworth and Mr. H. 
W. Harman, C.E. Among the toasta, the President, Sir 
William Fairbairn, proposed that “The preservation of 
human life in all branches of industry is our common duty 
and our common interest.” The President remarked that 
the sentiment expressed im this toast was one of deep im- 
portance to the public, and one which had for several years 
ocenpied his own attention and that of his colleagues with 
whom he had been associated in eudeavouring to prevent 
steam boiler explosions. For the prevention of these catas- 
trophes, with their fatal results, he thought everything should 
be done that it was possible to do, and having regard to the 


and the neglect by steam users generally of the simple pre- 
caution of periodical inspection, which bad worked so ad- 
mirably with the members of the Manchester Steam Users’ 
Association, of which he had the honour to be President, he 
could come to no other eonclusion but that steam bveiler in- 
spection shoujd be enforced by the Government. This he 
considered all the more necessary, as the mimber of steam 
boilers was constantly on the increase, while the pressures at 





Lyster, (.E., Liverpool ; Sir Joseph Whitworth, (.E., F.R.S., 
Manchester; Mr. B. J. Reed, late Chief Constructor of the 
Navy; Mr. Samuel Rigby, Warrington; Mr, James 


Hutriss, Halifax; Mr James Newlands, C.E., Liverpool ; 
and Mr. William Roberts, Burnley. 
After a conierence lasting upwards of three hours, Sir | 


William Fairbairn presiding, and such of the members of the 


MeConnel, Esher; Mr. James Taylor, Wigan; Mr. William | 


select committee on beiler explosions as were present, re- | opposed to Governmental inspection. 


maining as listeners without voting, the following resolutions 
Were passed 

“No. i. That the use of steam, as at present conducted, | 
entails great suffering from the destruction of life and pro- | 
perty occasioned by the constant recurrence of boiler ex- 
plosions. 

“That boilers are now to be found under the pavements 
over which the public walk, behind walls close to which they | 
pass, in the basement of buildings er ywded with busy work. | 

eople; aud that, in short, they are to be found everywhere. 

hat many of such beilers have given rise to the most dis- | 
estrous explosions, so that the lives of all those living near 
so dangerous an instrument as a boiler, or even casually 
passing by, are seriously jeopardised unless suitable precan- | 
tions are adopted to ascertain whether the boiler be safe and 
tro stworthy, and if not, to render it so. 
who have suffered from these explosions have had no voice | 
in the management of the boilers, and thus were helplessly 
rictimised, some being women in their own houses and | 
others, children at play. 


Further, that im the generality of 
eases, those injured by the explosions of boilers at the works 
at which they earn their livelihood are in a similarly helpless 
position, and, as a rule, too poor and too ignorant to defend 
themer! ves. 

“ That the subject, therefore, becomes one of general and 
public interest, demanding immediate investigation, more 
specially since the use of steam is daily on the increase, and, 
notwithstanding any precautionary measures at present 
adopted. explosions still recur with the most persistent regu- 
larity and frequency. 

“No. 2. That boiler explosions are not a necessary con- | 
sequence of the use of steam, but that they are as a rule 
preventible. That, though complicated in result, they are 
simple in cause. arising, in the mam, from bad boilers, bad 
either in construction, or bad in condition. That six ex- 

wions are dae to bad boilers, through the neglect of the 
Solishendiner or boilermaster for every one due to the neglect 
of the boiler-minder. That competent inspection is adequate 
to detect the badness of the boilers, and thus to prevent by 
far the greater number of the explosions now occurring. 

“No. 3. That, notwithstanding the proved efliciency of 
competent boiler inspection, and the publicity constantly 
given to the subject, yet that steam users refuse to protect 
the lives of their workpeople or those residing near to their 
works, by having their boilers inspected. That it appears 
approximately that, out of about 100,000 boilers in the 
country, only 20,000 are enrolled, either with inspecting 
associations, or insurance companies, so that out of every 
five boilers one only is enrolied. 
boiler owners are totally ignorant of the risk to which they 
expose their own lives and those around them, and in many 
eases are only undeccived by the shock of explosion. That, 
judging from experience, there can be no doubt that there 
are now a number of dangerous boilers, on the very verge of 
explosion, berog worked on at the risk of all those living near 
them. That, under these circumstances, the public safety 
demands that competent periodical inspection should be en- 
forced by law. 

“No. 4. That, although it is necessary in the interest of 
the public that inspection should be enforced by law, it is 
not advisable, either in the interest of the steam user or the 


mae at large, that that inspection should be undertaken | 


»y the Board of Trade, or any other department of the Im- 
ae such a course would, it iw feared, 
harses the steam user and hamper progress. 

“No. 5. That while the administration of a system of 
enforced inspection should not be commutted to the Imperial 
Government, neither should it be committed to local authori- 
ties, nor to private inspecting associations, nor to insurance 


com 
“Wo. 6. To secure the purity of the inspection, let the 


peral Giovernme nt 


}into the cause ef Steam Boiler Explosions, and th 


which they were worked were being steadily raised. Not- 
withstanding that be considered the recklessness of many 
steam users had rendered it imperative that the Government 
should pass a measure for enforcing the periodical inspection 
of every boiler in the nee ag in order to protect the public 
whose lives were seriously jeopardised; yet he was strongly 
That duty he did not 
think should be earried out by the Government, though they 
should enforce it. 

At the close of the President’s remarks, the toast was 
responded to by Mr. Hugh Birley, M.P.; after which Mr. 
Hugh Mason, of Ashton-under-Lyne, proposed “ The Select 
Committee of the House of Commons, appointed to inquire 

e best 
Means of Preventing them,” which was responded to by Mr. 
Hick, M.P. for Bolton, 

it is trasted that the conclusions arrived at at this con- 
ference will prove of assistance to the Seleet Committee ap- 
pointed to consider the subject of steam boiler explosions in 
their endeavours to devise some measure which shall prevent 
the loss of life now resulting from steam boiler explosions, 
but at the same time not interfere unduly with the manage- 


That most of those | ment of private concerns, and be a help to engineering and | white and one-half red on the 


commercial progress, and not a hindrance. 





Aywvat Isrersationat Exuimitioys.—A despatch has 
been forwarded from Madrid, announcing the appointment 
by special “ decree” of a Commission, under the authority of 
the Minister of Works and Education, charged with for- 


| warding the interests of Spain in these Exhibitions in London ; 


the nomination of a “ Commissioner General” in London 
to act in union with Her Majesty's Commissioners ; 
preliminary Spanish Exhibition every year in Madrid, from 
which choice specimens “ of the fine art and manufactures” of 
Spain can be selected and forwarded to the Londcn Exhibi- 
tion at the expense of the Spanish Government. 





Tux Royat Aoricvirvrat Socrery.—It has already 
been announced that, in response to an intimation from the 
Committee of the Royal Agricultural Somety, the Town 
Council of Newport, Monmouthshire, voted a sum of 500/. 
towards the contribution necessary to induce the Society to 
hold the Midsummer meeting for 1872 in that town. Since 
then an influential county meeting has been held at 
Newport, under the presidency of the mayor of the 
borough (Mr. Homfray), when resolutions were unani- 
mously passed inviting the Society to hold their 1872 meet- 
ing at Newport, and also pledging the meeting to render 
pat i support in raising the necessary subscriptions. Up- 
wards of 10001. was promised at the meeting, and the sub- 
scriptions have since reached over 1600/., making, with the 
contribution of the Town Council, more than 20001. Lord 
Iredegar and the other landowners of the neighbourhood 
have offered every assistance in regard to the land that will 


Thet a great number of | be required for the exhibition. 





Tux P.W.D. rx Catcurta.—Apropos of the failures of the 
Public Works Department, the Indian Daily News revives 
a story which bears repetition. In 1866, ugly cracks appeared 
in the pillars and other parts of the Post Office at Calcutta, 
and the press called gun attention to the ominous 
strangers. The D. P. W. pook-poohed them for some time, 
but the public, objecting to this trifling, finally rose to the 
loceasion, and a suggestion appeared in the Government 

Gazette to the effect that the pillars of the Post Office might 
|be repaired by “ something hard being injected into the 
cracks by means of a squirt!” This suggestion was made by 
| one engineer, endorsed by others, and finally found publicity 
las above. Time has whirled round a revenge for the public 
upon “the merry jest” of the D. P. W., and Lord Mayo, 
|using the same Guerrament Gazette asa “ squirt,” has in- 
| jected “ something hard” into the ugly cracks in the Depart- 
went. The operation is, pomteret, “ best ingeeas Sma 
it is now su ted to His Exceilency—w non-profes- 
sionals aaaaeindte the D. P. W. when the cracks appeared 
im the Post Office—to “pull down the building and rebuild 
it.”"— Bombay Gazelle. 


great loss of life at present experienced from these disasters, | 


RAILWAY SIGNALLING. 


Telegraph and Signalling Apparatus in Use on the 
Metropolitan Railways.* 
By FP. E. Coorszr. 

Tue author commenced by a rapid sketch of the rise and 
pengens of signalling on railways and the causes which led 
to the tion and perfection of the apparatus now in use 
upon the Metropolitan Railways. 

The subject was divided as follows: electric telegraph 
apparatus and method of working; signalling apparatus 
— apa Saxby and Farmer and their method of 

ng; 
and Be, 


ling ap; erected by Messrs. Vickers 

; i astatat Midking lastly, the equipment 

of an in @ station of the Metropolitam Railway. So far 
as concerns the and signals and the working of the 


latter we give extracts explanatory of these. 

1. The instruments and apparatus were invented 
snd erected Mr. etti, tdegraghh engineer and 
cupecinlonean karo #reat Western Railway, and have the 
greet r of extreme simplicity in working, thus 
obviating the necessity of a highly trained body of me 
for working them. 

They consist generally of dise instruments, bells, needles 
with batteries, and wires for generating and transmitting 
the motive power, The dise instrument consists of a plain 
green dial with a hole in it, behind which are two discs, one 
white with black letters on it im clear type “ line clear,” and 
the other is red with the words “ train on line,” These discs 
| are so arranged that when the instrument is not in use only 

half of each is seen through the hole in the green dial. The 
| colours white and Ted co nd with the signals and lights 

representing “all right” and “danger.” Either of these discs 

ean be pi down by a pin whieh passes through an eye by 

the side of each key, so that either signal can be kept on as 
| long as necessary. instruments are so constructed that 
| whichever signal ia given at the station the same must show 
| at the one to which itis sent, and when a signal is given and 
the key pegged down it cannot be reversed from the end to 
which it is sent. This instrument also registers the gradual 
exhaustion of the battery, sa that it can be attended to before 
it becomes too weak to its work. A single striking 
bel! ig worked in connexion with this instrument, separately 
or attached to tke instrument; if the former it has a key of 
its own, if the latter on either of the keys of the instrument 
bees Feet down the si is shown with a simultaneous 
stroke of the bell, so that by having a code of the number of 
beats on the bell a corroboration isgiven to the signals shown 


by the discs, 
This instrument can be worked on two systems, first, on 
that which is called the ent block so as to show the 
constant conditions of line whether clear or blocked ; 
second, on that which is called the block system, by asking if 
the line is clear, and blocking only during the time a train 
is on the section so blocked. The fret system is the best for 
overcrowded lines, and is that adopted on the line under con- 
| sideration, and any defect in the battery or connecting wires is 
immediately shown at each end by the dise showing one-half 
a - me — in order 
comes the signalling apparatus invent esers. Saxb 
and Farmer and their tnethod of locking, reserving the wall. 
ing of each apparatus until the consideration of the last 
| division of the subj 
Description of Saxby and Farmer's Locking Apparatus. 
Let it be required that the lever, A, when pulled over 
| should lock the lever, B; a horizontal bar, C, is placed at the 
| back of the levers at a convenient height. This bar is so 








a | mounted ag to be able to move only in the direction of its 


| length. On one side is 2 notch im which plays the end of a 
crank, D; this crank is fixed to the upper end of a rocking 
| shaft, E, at the lower end of which at right angles to the 
| first is fixed another crank, F ; this crank is connected with 
| the lever, A, by the bar, G. On the bar, C, opposite the 
lever to be locked, B, is connected the bar, H, which turns 
upon the rod, K, in a horizontal plane; this bar is so placed 
that on it a projection, L, when the levers are in the position 
shown is just clear of the lever, B. From this arrangement 
it will be obvious that pulling over the lever, A, causes the 
rocking shaft, E, to revolve and the crank, D, playing in 








the notch on the bar, C, to shift it, carrying with it the end 
of the bar, H, connected with it and bringing the projection 
in front of the lever, B, thus preventing it from being pulled 
ever and thus locking it. Asre the lever, N, it will be 
seen that the ing over of the lever, A, will release it. 

If the lever, A, is required to lock other levers, bars 

* Abstract of Paper read before the Civil and Mechanical 
Engineers’ Society. 
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similarly placed to the bar, H, are connected with the bar, C, 
opposite those levers, and if other levers are required to lock 
the lever, B, each is fitted with bars similar toC, G, and H, 
and a locking shaft like E ; from this it will be seen that any 
combination in lockin ad assay 

In order to render the diagram plainer, all bearings, &c. 
have been omitted, and only the moving parts are shown. 


Brady's Locking Apparatus adopted by Vickers and Son. 

The lever, A, in the near shown, locks the lever, B, and 
pulling it over, will unlock it. The se of these levers is 
effected in the following manner; attached to the lever, B, 
the lever to be locked, is a , C, pivotted té this; and with 
the lower end having a bea in the fraine of the apparatus 
is a bar, D, so arranged that it, with a portion of the lever, B, 





and the bar, C, form three sides of a parallelogram ; there- 
fore anything which prevents its movement will lock the 
lever, B; the cam, M, does this when in the position shown. 
This cam ight to the endof a E, which has attached 
to it the ay i which is eon with the lotking lever, 
A, by the bar, On pulling over the Iever, A, its motion 
causes the pod, 3B, to revolve, and the into the 
position shown By the cam, H. The bers eis w free to 
move, and @m ling over the lever, B, it takes a position 
similar to shown at K. If it be i Fo pe Se 
lever, B, by, other levers, there are to it-other bars 
similar to B, ane for each locking lever, and to them cranks, 
cams, and bare similar to F, DE and G. If the lever, A, is 
rcquired to lock other levers cams are added to the rocking 
shaft opposite each lever to be locked. Brom this it will | 
seen that i cams ‘ ai ination o 
locking oat pon bn apt SEEN dingras 
plainer, a8 im the former: ease,.only thé. moying parts are 
shown in it, : 
Lastly, the author considered the equipment of an interme- 
diate station.om the Metropolitan system of railways, and the 
method of working the telegraph and signalling apparatus. 
lhe signal levers and telegraph apparatus are located in a 
cabin, with @ taised floor to give the signalman a clear 
view. Close.at. hand is a cupboard which contains the 
batteries for the, telegraph; from and to each station run 
eight wires in grooved ardi , spiked to theside of the 
arch-covered way abeve the of the carriage door, the 


wires being insulated m gutta-percha swathed.im tape.and 
cavelapellil tarred hemp. The boarding was originally 
creosoted, bué.the process was found to affect the ipgylation, 


80 it is.now burnetised, which has no bad effect. In the 
signal cabin facing the rails are four disc instruments, already 
described, two for each station, next ap or down, two bells, 
two single needles for conversing with the stations on each 
side, and in the event of a breakdown in the disc, can be used 
in precisely the same way. There is also a single needle for 
through messages. Opposite the instruments, arranged as 
above, is placed the frame containing the signal and point 
levers. There ate two of the latter, one for each end of the 
crossover road, which is laid im the station to enable a train 
to shift from one line to the other if required. About 300 
yards in each direction from the ends of station is placed 
a lamp revolving in a frame, and which shows, according to 
whether the line is blocked or clear, a red or green light. 
This lamp is caused to revolve by a wire connected 
with a lever in the signal box. Another wire rans 
from the lamp to the signal cabin, and is connected 
with a dise there, by the position of which that of 
the lamp is indicated to the signalman at each end of 
the platform in an ordinary semaphore signal, fitted with a 
lamp and red and green spectacles ; the arm and the spec- 
tacles are moved by a rod connected witha lever in the signal 
box. ‘These signals are for the purpose of announcing the 
state of the line before a train about to leave the station. A 
train being ready to start from an adjoining station to that 
which is under consideration, the discs for the line between 
those stations at-each showing “line clear,” the man at the 
station from which the train is to start, ri 
unpegs his white keys, and presses down “ 
the mgnalman at the station to which the train is approach- 
ing replies by one beat of the bell, and pegs down “ train- 
off-line” key, and keeps it pegged down until the train has 
not only arrived at, but actually left for the next station. 
Iie next shifts his distant signal to green; on the train 
arrivin, ot the atalen: he-geite ble dea signal to red, and 
if the dise to the station te whi leper eed me 
shows “line clear,” he gives one i 
tion, down “train-on-line” key, lowers his starting 
= gnal, and allows the train to depart. has 
done so he puts his station signal et unpegs the 
ted key belonging to the station from the train started, 
rings three times on his bell, and presses down the white key 
and once more signifies “ line clear.” The same operations are 
gone through fer e train travelling in each direction; 
they are so simple and well arranged, that a very short train- 





ing - required to render a man quite efficient in their manage- 
men 


The interest in the subject was much increased through 
the kindness of Mr. Spagnoletti, who sent four dises, and two 
bells with three batteries, by the aid of which signals were 
transmitted in the room in exactly the same way as they are 
transmitted from one station to another on the railway. 
Messrs. Saxby and Farmer also kindly send some drawings 
illustrative of their apparatus, 





_ THE ST,,LOGIS BRIDGE. 
Report of the Chief Engineer, Captain James B. Eads. 
(Continued from page 15.) 

Breakers. 


The Ice 
Tux lateness of the Menge when the sinking of the cast 
made absolutely necessary to 

some uate protection for the requisite boats, inery, 
&c.. at the site of the pier, against the heavy floating ice 
which invariably makes, its here during the 
winter. This floating ice uently attains a thickness of 
10 or 12 in., and often ga: » entire surface of the river, 
moving along at the jut Sor 3) miles per hour. 
In proportion as the es more intensely cold, 
the volume of the ice i and the rate of its movement 
decreases, until it finallyeomes to a full stop and then 
quickly freezes over, even within a few hours after, 
wards, a safe highway for pedestrians. In a day or 
two later the frozen #o strong as to support 
the largest and most heavily loaded wagons. 

The freezing over of ¢he-viver at St. Louis is not, however, 
an invariable rule, as it dees not oceur, perhaps, oftener than 
three in every four yeamyoman ayerege. Last winter was 
ey an exception tothe rule. foe sev: how- 
ever, the floating ice was #0 heavy and compact As i was 
with the utmost difficulty that the most powerful steam 
ferry boats, built exp ‘to meet stich contingencies, could 
force a passage throu One or two trips across during 
an entire day, being all that they could accomplish, frequent 
attempts in the meantime proving abortive. 

To establish in. mid-channel any temporary works to with- 
stand an element so apparently resistless, and of such ex- 
haustless vol ‘ untried experiment on the Missis- 
sippi that pr e Cdn tity didteorseing features, The 
two chief difficulties were, first, to place any construction 
above the pier that would not be quickly scoured out by the 
current, and second, to make such construction so strong as 
to resist the power of the ice to sweep it away. The method 
devised by me to a the desired result will be fully 
understood by the fol description. 

About 200 ft. above the pier at a point from whence the 
current would flow to the centre of the pier, a pile was 
driven which formed the of a trian, system of piles 
shaped like the letter A, this two tam of other 
piles were driven at distances of 8ft. These two lines ex- 
tended down stream to the distance of 200 ft. and represented 
the two sides of the letter A. At their lower extremities 
thesé two sides were about 180 ft. distant from each other. 
The triangle thus formed was filled in with other piles driven 
in trangyerse lines from side to side at distances of about 
14 ft., and the tops of the entire system were then thoroughly 
braced with hewn oak timbers 10 by 10 in. square, 
well bolted to the piles, which were of cypress. 

The water was pid: Prdrage gs ie eaghemiry nae be 
the work was executed, and many of piles were washed 
up as the work progressed. It was difficult to drive them 
into the sand more than 20 ft. deep, even with a steam pile 
driver of 3500 pounds weight. 

About 50 ft. above this triangle was placed a clump of nine 
piles driven close together, and this was encased in s i 









iron 
throughout :about 12 ft. of its length to prevent the ice 
cutting the piles. About 150 ft. above this clump of piles, 
a large iron made of the shell of an old cylindrical steam 
boiler in. thiek, 28 ft. long, and 42 in. in, diameter, was 
sunk nearly toits full length into the sand vertically. From 
the middle of this iron pile 12 ft. below the river bed, was 
attached before sinking, a wire cable of 1j in. in diameter. 
ap pee Peg et Wpipee me Rg eam firmly secured 
it, and from theriee it was to the apex of 

low, where it was hauled taut 


EF 





was 


enabled the sand pump to be 
sand chamber at the bottom ; 
35 ft. deep at the site of this pile when it 
its lower end had to a point about 
surface of the water, and the cable had been tightly 
50 or 60 cubic yards of large rubble stone were 
around the pile to protect it from seour. 

After this work 


a 
gre it 


ito t of these apenas 
seri is to present an inclined surface on 
ope 


triangle on which the impact of the ice 


pieces or ground 
away, whereas penne’ an inclined one, the ice would 
sep omit and te eke i and be thus made to 
pass it just as il does from the plough- 
share and mould board. ’ 
. To protect ee ents Ge ening seleak Remnant, 
it was provide some means of keepin current 
from them. To do this with broken stone email be very 
expensive as well as unreliable, and would besides create an 
obstruction much than the pier, which would be 
difficult and costly to remove after the masonry was completed. 
By planking the ice-aprons down their inclined sides to the 
very bottom of the river, the eurrent could be deflected b 
he a 
thus both be attained. This was done. 

The ice-aprons were 200 ft. long and 60 ft. wide. It was 
Seen? SO nee Pes. Deeeeea tho water at an angle <f 
45 degrees, and with the lower edge or side of each resting 
on the sand, and to make them of such strength as not only 
to resist a powerful current, butialso to withstand the t 
pressure of the ice which might. by the fluctuations athe 

1 as lew down on their sides as 
to the middle of their su “gs well. as at 12 ft. or 15 ft. 
above that point. So 


The frames of the aprons we of strong squared oak 
timber placed transversely at of 8ft., so that the 
upper end of each one of them would test by the side of a 
pile, and on the longitudinal ‘before mentioned. The 
transverse timbers were esgh 60 ft. long, and wire held in 
ore 4 three equidistant , each 200 ft. long, 

lted beneath them. Two of skeleton frames were 
thus constructed on shore, 


stream be made to impi 


the works, and were 


enue sufficient pine timber beneath to float them 
were, 


5 towed, one to each side of the pile structure 
and the of each transverse timber on the side next the 
piles Yea pera on the 1 timber or hinge before 
named and secured tem te them by chains. | he outer 


secured to barges placed 
floats under the frames were 
then taken out. In this as the two frames lay on the 
water, they were pl with Bin. onk plank. On that 
where the ice was ex dito impinge, No. 16 sheet 

was placed over the “ey © om each apron 
about 12 ft. wide and ¢ length was thus 
covered with iron. Bélow this iron covering some openings 
were left through the aprons. ves ‘current to pasx, to 
ent the formation of a bar of. below the structure 

the eddy that would be ereated by the ice aprons, after 


edges of these frames were 
alongside of them, and the 


mer should be in place, ’ 

hen the aprons were both sted the lines holding up 

their outside edges at the Were simultaneously cut 

Paway; these edges then quickly. beneath the 
Both aprons 


éurrent and were swept by it to the | 
assumed the The extremities of the 
lngiudial cmbets forming the hinge hy which thr lower 

itudi bers forming the hi which their lower 
ends were rotated down to the bed of the stream. The upper 
ends of these transverse timbers were then each bolted to its 


ph 
with two or three strakes of ten by ten oak timber, at the 
part nearest the aprons, and above that point with lighter 
oak plank. At the apex of the breakwater thus formed, 
about 150 cubic yards of rubble stone were thrown in, to 
thoroughly close any space left between the upper ends of the 
two aprons. 
This structure sufficed to completely turn the ice durin 
winter and made a thorough protection to the works 
barges about the pier. A deposit of sand rapidly formed 
behind the ice aprovs which gave great support to them, 
whilst they in turn protected this deposit onee formed from 
the action of the current. ‘ 
Before our magnetic telegraph was erected, the ice was so 
heavy for several days as to completely sus intercourse 
between the workmen at the pier and the shote. This con- 
tingency had been provided for by provisioning the men 
ith two weeks’ rations and providing them with bedding. 

severity of the ice, Mr. McComas, 

, continued to operate the sand 
every morning and evening —— the pro- 
- place in characters 
from the shore. | he clos- 
constantly “ Iee-breakers all 


This structure was duplicated at the west pier with equally 
successful results, Both ice-breakers are still standing, 
ha sueeessfully withstood the April flood which attained 
of 264 ft. above low- mark, and although the 

ans | increased and the river scoured out 
ion, the ori assumed by the aprons 


Conclusion, 

I avail myself of this opportunity to ex my thanks to 
the several Seottenes assisting me in the various depart- 
ments of the i and Construction Corps of the Bridge, 
and to them to the kind eonsideration of the 

. for the faithful and efficient discharge of the im- 


company, fo 
portant duties assigned them. ; 
Respectfully submitted. 

: Samus B. 


Chit Ragincer. 


: (To be continued.) 
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BLOWING ENGINES AT THE ROYAL ALBERT HALL. 
CONSTRUCTED BY MESSRS. JOHN PENN AND SONS, ENGINEERS, GREENWICH. 
(For Description, see Page 55.) 
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The fifth resolution was as follows: “ 

























































AGENTS FOR “ ENGINEERING.” ; ; , 

Fence: Lacroix, 54, Rue des Saints Peres, Paris. will be desirable these experiments should be tried which, be it remarked, is not on sale at 

Usreep Starzs: Van Nostrand, 23, Murray-<t New York. | With a considerable number of specimens of each lisher’s or bookseller’s shop, we find that 
Willmer and Rogers, 47, Nassau-street, New York. deseri and quality of steel; that steel which this series that there occur the most wonderful com- 
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been an incalculable benefit to the profession, and 
would have fulfilled all those a requirements 
engineers then wanted—and still want. 

It was decided in the same resolutions that twelve 
of the leading manufacturers should be called upon 
to defray the cost of the experiments, and to provide 
the specimens, the amount of each contribution being 


ENGINEERING is registered for transmission abroad, 
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=—= ———— ‘uested “ to afford the use of ” his testing machine, 
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this week on the eighth page of our advertisement sheet. We find that ten out of the twelve manu- 
: ‘ é : facturers responded to the appeal for funds and 

specimens, so that presumably the handsome sum 

of 2500/. was placed at the disposal of the commit- 





parti specimens 
with several needless difficulties and complications. 
Summed up, the 67 steel bars tested are as follows 
in the description of the committee : 

21 bare are described as crucible cast steel 

12 Pm ” crucible steel 

9 ” ” cast steel 
25 ” ” Bessemer steel 
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the promoters of this work. Five able engineers 


formed th ittee, the funds had bee i : ‘ 
podenans Core 3 andr Hoy ine a cones What is the difference between crucible steel and 


for conducting the tests was available for use, and | crucible cast steel, and what was the class of the 
nothing but a reasonable space of time was ‘ ived |9 cast-steel bars experimented upon 7 the — 
i steel 
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tain the fulfilment of the programme already quoted, 
afresh start must be made. We confess that this 
is a most unlooked-for and discreditable result, and 
the profession, no less than the manufacturers who 
had a certain pecuniary interest in the matter, have 
a right to ask why all this time has been wasted, and 
all this money has been frittered away in obtaining 
incomplete and, therefore, almost useless information. 
For the-present, however, we abstain from pressing 
this question, and pro merely to direct our at- 
tention to the p i of the committee since 
their first meeting in May, 1866. And here it 
should be stated in all justice to Mr. John Fowler 
and to Mr. J. Scott Russell, that the former was 
merely an ‘‘ ornamental” member to the committee, | P 
and that the professional duties of the latter kept 
him almost wholly absent from England, so that 
neither of these gentlemen had anything to do with 
the practical results of the —. There 
remain, then, Mr. Barlow, Mr, Berkley, and Cap- 
tain Galton. The latter gentleman, we believe, 
no active part, if, indeed, any part at all in the tests ; 
and Mr. Berkley acted as secretary to the com- 
mittee, which consisted in reality, it would thus ap- 
ar, of Mr. Barlow only! We mention these things, 
use, perhaps, they may, to some extent, account 
for the unfortunate shortcomings of these lan- 
guishing experiments. ‘A committee formed of one 
effective member and a secretary, both of whom 
were engineers in large and active practice, could 
not — spare the time necessary to the work, 
which was eventually given to assistants to carry out. 
For the first two years, however—beyond the fact 
that an inexcusable delay was permitted—all went 
well, ange Bay samples of steel 15 ft. long and 
2 in. square, from ten different makers, were sent 
to Mr. Kirkaldy’s testing works, and proved in @ 
ae series of experiments, for tension, compression, 


We should remark here that all the bars were t 
rough into the machine, just as they left the 
and the exact measurement of their dimensions 
was, therefore, practically im ible. It is true the 
variations from @ uniform circular section may have 
been small, but it is at least remarkable that a com- 
mittee that questioned the of the Kirkaldy 
testing machine should not have taken the trouble to 
have reduced the bars under test to an exact size. 
To return, however, to the first bar tested, and 
upon which an unusual amount of pains was evi- 
dently taken. Twenty-five readings, up to the yield- 
ing point, were recorded from this bar, the first load 
laced we it being equal to 1.13 tons per square 





———— 





= T = " 

ENGINEERING. 
FRIDAY, JANUARY 20, 1871. 
THE STEEL COMMITTEE. 

Ix February, 1866, a letter appeared in the 
columns of ENGrxeermne, written by Mr. John 
Scott Russell, “ upon steel as a material for future 
engineering constructions,” which was probably sug- 
gested by certain passages in the address delivered 
by Mr. John Fowler before the Institution of Civil 
Engineers, when he became president, 1865-66 
Session. In the course of his letter Mr. Scott 
Russell remarked: ‘The blank in our knowledge 
which we desire to see filled is a series of experi- 
ments on the resistance of plates of steel to crush- 
ing force. . . . Now that we have Mr. Kirkaldy’s 
beautiful arrangement of machinery for determining 
the strain on iron and steel structures, it is only 
necessary that those who are interested in the 
manufacture of steel should know how much the 
information I ask for, is wanted by the profession in 
order to have the deficiency supplied, and we shall 
all be grateful to you if you can assist us in obtain- 
ing it, I may conclude by quoting Mr. Fowler’s 
words, that ‘so promising a metal will amply repay 
all the trouble that may be bestowed upon it,’” * “he 
development of the ideas contained in the letter 
from which the above quotations have been made, 
showed itself in a circular letter addressed to the 
leading steel manufacturers by a committee, self- 
appointed to investigate ‘ the properties of steel, 
and its fitness for more general application to the 
mechanical purposes for which iron and other ma- 
terials are now used.” On the 4th of May, 1866, 
there was held a meeting of engineers to deci 





instead of the po as a unit of 
solutely ridiculous to have employed such irregular 
weights as the committee saw fit to do, If they 

erred the ton to the und as a unit, at least, 
they might have adv by regular increments ; 
but this they have not done, for in nearly all the 
experiments there is a total lack of regularity or 


machine. 

‘There are four columns devoted to the record of 
each set of experiments. In the first is expreased 
the weight per square inch applied ; in the second 
the extension in parts of a foot; in the third the 
extension per ton per inch in terms of the ; 
regard to this permanent set, we venture to #% 
there never have been such curious results pu 


before. ‘Thus, in the first t, 
nine sets are recorded out of os eae up to the 


yielding point. These stand as 
siianies tongmapeiniata Set in parts of a foot. 

















o general conditions, the scope, and the scale of |* od exrens in t, owing pro- 
the contemplated experiments, and at this meetin , ee 
a number o caibelionn were passed cohelaien bably to the fact that the whole of the tables con- — ~~ 
the project. In the first resolution it was dlocded the tests were printed without having been 16.18 0001 
that the committee should consist of five members, submitted for correction to Mr y,, al 13.68 0001 
viz, Messrs. W. H. Barlow, G. Berkley, John each sheet bears his name. To Be least, 16.97 0000 
Fowler, Captain Douglas Galton, and Scott Rus- | ¥922 act of great injustice to Mi Kirkaldy, and 20.87 a 
sell; and it was upon that the experiments to the profession ; for on the one side it throws the 23.76 

ee se CXperem : Mr. Kirkaldy, and 27.16 0217 
to have for their object the determination of the blunders of the committee upon © ’ 
power - steel “to resist tension, torsion, percas- for the other c" cigs beaghbor: ee = foot, with of 3.39 oot whi oe Pa toot 
sion, vibration, and such o i or reference, Tables w conspicuously a a 

m, ach other influences or forces 3.79 der a, heavier } A. diminiad 


stamp of carelessness. 
However, passing by these tables, and glancing at 


| 
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as such a material might possibly be submitted toin 
practice,” 
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deseribed as .0217 just before yielding. Nor is 
this peculiarity confined to one specimen ; it’runs 
through nearly the whole series of trials, ‘The 
question naturally arises, Which is to blame? The 
testing machine, or the operator? Surely for “ per- 
manent,” we should read ‘‘evanescent” set. It may | 
be thought that the sets reeorded are the independent | 
and accumulative extensions under the increasing 
loads, But this can not be, for in some of the 
Tablea the increase of set proceeds in a proper and 
reasonable manner, and as the loads recorded are 
accumulative, the sets they produced must have 
been accumulative also. Otherwise the Tables 
would be really greater nonsense than they appear. 
Another fact about sets. If we turn to pase 4, 
third series (in this book, we may remark, there are } 
are three series of paging, which eccentricity makes | 
reference difficult), we find the permanent set at the 
yielding point of bar N B' to have been .0351 of a | 
foot, while the extension of the bar was only .0230 | 
of a foot. How the permanent set could have been 
more than the total extension, passes our under- | 
standing. But Messrs. Barlow and Berkley, and 
Captain Galton say that it was—nay more, they 
indicate it in their accompanying diagram. 

Again, we notice that bar I* yielded at 21.65 tons 
per square inch, and, for that reason, it is stated, 
the extension and set could not be read. Yet both 
extension and set are carefully delineated in the 
diagram. How were these arrived at, if reading 
was impossible? With regard to these diagrams 
we may dismiss them by saying that they are in- 
correct, incomplete, misleading, and in all other re- 
spects worthy of the book they adorn. | 

We find that bar K A® is stated to have had a total 
elongation of .1315 ft. at rupture, and the diagram 
tells the same story; yet in the abstract of the test, 
this elongation is stated to be 1.354ft. Which is | 
right? ‘The Table gives the breaking strain of this | 
bar at 37.05 tons per inch, the diagram at 36 tons, | 
so that in the midst of all this blundering ic is im- 
possible to ascertain the truth. ‘There is no attempt 
at system in the readings of the different tests ; 
from one of the bars, as we have seen, twenty-five 
readings were taken ; from others only six or seven, 
and between the points of yielding and rupture no 
readings at all are given. Perhaps the best way of | 
obtaining a general appreciation of these Tables is | 
by a comparison of them with those by Mr. Kirkaldy 
in the earlier part of the book, imperfgct as those 
Tables are, owing to the fact, already stated, that 
they were published without inspection by the 
author. 

The compression tests of the 49 bars set apart for 
that purpose are as incomplete and unsatisfactory 
as those for extension. 

A large Table is included, showing the chemical 
analysis and specific gravity of 14 bars, 13 of iron 
and 1 of steel. In this Table, however, 20 bars are 
specified, in order that the ultimate tensile strength 
per square inch may be given of those samples, 
which had not, however, been tested at all for ex- 
tension, but only for compression. The analyses 
were made by Mr. E. Richards, of the Barrow 
Hematite Works, and Dr, Odling, and the different 
results obtained by these gentlemen are curious, as 
showing how little absolute dependence can be 
placed on a chemical! analysis, even when conducted 
with the utmost care, as we hope these were. 

The subjoined Table will explain our meaning, it 
isextracted from thelarger one in the book, and those 
samples which give the greatest differences have 
been selected. 





| appearance of uniformity to the pages. It a 
| nonsense, however, and entirely misleading to « 


strength of taose grou 1s of bars of the same class, | supplied the means, nor to the profession, who have 
and assuming the result to be the exact measure of | waited anxiously for so long, relying implicitly on 
the 


strength for those tested for compression. 


It is | the names of the committee as a 


needless to pofmt out how entirely unsctisfactory completeness and oe rote: of the work. To these, 


this proéess is. 

An abstract of Mr. Kirkaldy's experiments made 
with steel bars in 1866 is given at the end of the 
volume just issued, and there are characteristic 
faults committed in this abstract. The results are 
grouped in four Tables, two of Bessemer and 
crucible steel devoted to tension and compression, 
and two of Bessemer and crucible steel devoted to 


| tension only. In the first two Tables we notice that 
| the tensile tests are simply in duplicate of those in 
| the last two, but we are quite at a loss to under- 


stand this repetition, unless it was desired to give an 


u- 
plicate these resulta, when no object was to be 
gained, We potice, also, that the amounts of strain 
placed on the bar are “ estimated.” Why esti- 
mated? ‘There was no approximation in Mr. 
Kirkaldy’s ‘Tables. Facts alone were recorded, and 
the only valuable portion of the book is thus 
vitiated by the doubt thrown upon it in this 
heading. ‘The final column of the last Table stands 
as follows, “ Total elongation of bar in feet” (no 
length of bar being given). Whereas the maximum 


| extension is .977 of a foot. But why were not these 


results recorded in percentages? Then they would 
have been useful. : 

Not only have these experiments, so far as car- 
ried out, been incomplete and unreliable, but the 
most important part of the programme :has been 
left untouched. Where are the tests of steel that 
have been subjected to various quantities of work, 


j} and heated a greater or less number of times? 


Where are the tests of plates of several thicknesses, 
tubes, cruciform, T, angle, channel, and other com- 
mon forms of material? ‘They are not even hinted 


| at. One of the main results anticipated with so 
| much eagerness by the committee was, that informa- 


tion of great value concerning the construction of 
steel girders would be obtained. But girders are 
not built of iron or steel round bars, so that these 
anticipations are entirely disappointed. Perhaps 
these shortcomings arose from the exhaustion of the 
funds available— perhaps from the weariness of the 
committee: But most certainly the experiments 
eould not have been made in the anchor and cable 
testing machine at Woolwich. 

We have not the space to criticise the detailed 
experiments upon rivetted joints, and will merely 
observe that they are meagre and incomplete ; that 
they have a very limited scope ; and that the nature 
of the steel employed is not stated. 

For the same reason, we shall defer for the pre- 
sent any notice of the testing machine employed, 
but we shall take an early opportunity of describ- 
ing it, and in justice to Mr. Kirkaldy of com- 
paring it with his machine in order to find out 
whether the committee were justified in throwing 
doubts upon it, and if the one they employed was 
really more trustworthy. 

It may be urged that we have been hypercritical. 
To this we reply: On such a subject it is impossible 
to be hypercritical. If any obscure persons, with 
insufficient means at their disposal, had undertaken 
to carry out these experiments, and had = 
the results before us, we should not have been sur- 
prised, but should merely have regreted the un- 
avoidable shortcomings, and have regarded it as an 
earnest step in the right direction, a failure from 
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The variations in bar SC* are especially remark- | 
able, showing a difference of .190 per cent. in the | 
amount of carbon obtained, and 6.269 per cent. of | 
difference in the amount of impurities present. 

It will be asked how the committee were enabled | 
to obtain with such minute accuracy the ultimate | 
tensile strength of bars which had not been sub- | 
mitted to tensile strains, The information amy 


gained simply by taking the average ultimate 


which success must ultimately be evolved. But 
no such difficulties attended the promoters of these 
experiments. There was no lack of means, there 
was no absence of ability, and there was a testin, 
machine available for carrying out the whole o: 
their programmpe. 

To! what then must be ascribed the miserable 
failure? We suppose to indiserence ; but this is 
no satisfactory answer to the manufacturers, who 








Mr. Barlow, Mr. Berkley, and Captain Galton are 
responsible. And if they cannot show that they 
were justified in departing from that article in their 
original resolution which indicated the Kirkaldy 
testing machine as the one miost fit for their 
purpose, they are open to still greater censure for 
employing an apparatus, at least unsuitable for the 
special purposes to which it was applied, and for 
which it could only be adapted by unreliable ex- 
temporised additions. 








FIELD ARTILLERY. 

NOTWITHSTANDING the vigour with which certain 
heads of military departments amongst us have 
lately been disseminating doctrines of the most 
erroneous character with regard to the proper ma- 
terial for field artillery, it is satisfactory to find 
that they have not drawn after them many dis- 
ciples. Their opinions do not probably circulate 
very far beyond themselves and a select few whom 
they may have been able to convert; at any rate, 
they have not taken very deep root in the minds of 
those they were intended to influence—our artillery 
officers, When, however, men, whose official posi- 
tions are supposed to lend authority to their utter- 
ances, give expression to antique opinions, and 
seek to revive exploded notions, they may suc- 
ceed in carrying with them the public. Under 
such circumstances, also, it is too often expe- 
dient for their subordinates to do violence to their 
common sense by tacit acquiescence, rather than 
to risk the possible consequences attendant upon 
the expression of an opinion counter to that of those 
in authority over them. It is, therefore, refreshing 
to meet with a plain, outspoken, and manly protest 
against such doctrines as are represented in prac- 
tice by the batch of bronze field guns recently 
turned out at Woolwich. Not but what the guns 
themselves carry with them, in their scored and 
channelled bores, an able refutation of these doc- 
trines, and form in themselves a striking comment 
upon the utter absurdity of the principles enunciated 
respecting them. The protest to which we refer is 
contained in a sensible paper upon the general sub- 
ject of field artillery by Lieutenant C. Jones, R. A., 
Captain Instructor, Royal Gun Factories, and which 
was read on Monday last at the Royal Artillery In- 
stitution, Woolwich. The chair was occupied on 
the occasion by Colonel A. T. Phillpotts, R.H.A., 
and there were present about 250 officers, mare | 
belonging to that branch of the service to which 
the author of the paper is attached. 

The exact subject of the paper was the future 
armament of our field artillery, and the opening 
portion was devoted to a general notice of the pre- 
sent equipment of our field artillery. This, the 
author observed, was not in a satisfactory condi- 
tion; its improvement, however, was now under 
the active consideration of our authorities, the 
movement having been promoted by the present 
continental war. This projected improvement 
naturally opened the question of the best guns with 
which to equip our field artillery, and the first point 
to be determined was whether the wea should 
be muzzle-loaders or breech-loaders. ‘The contro- 
versy which had already taken place upon this 
question was referred to by the author, who very 


| properly considered it as having been practically 


settled im favour of muzzle-loading guns. As- 
suming that our future guns were to be constructed 
upon this principle, the next question would 
naturally be what metal should be used in their 
manufacture. There were four metals or com- 
binations of metals to choose from, which were 
steel, wrought iron, wrought iron lined with steel, 
and bronze, The author might have added a fifth 
—Whitworth metal; but inasmuch as the War 
Office authorities ignore, or pretend to ignore, the 
existence of such a metal, the omission of all re- 
ference to it is perhaps pardonable. Besides, 
General Lefroy was present, and the mention of 
Sir Joseph’s name might have awakened unpleasant 
reflections in his mind upon the subject of Whit- 
worth metal versus cast-iron cylinders, Not that 
we consider the author of the paper — of any 
such tender regard as this for individual feelings 
where common sense and honesty of opinion are 


But to return to the section of the paper under 
notice; it was observed with to steel asa 
metal for guns, that it was of itself utterly un- 
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reliable as far as present experience went. It was 
liable to burst with the service charges, and in 
fact many of the Prussian steel 9-pounder guns had 
burst in the campaign of 1866. ‘This result had led 
Krupp to shoot the manufacture of guns of 
solid steel, although he still used that metal dis- 
posed in the safer form of coils. There was no steel 
gun in the English service exeept the little Abys- 
synian 7-pounder, which w eighed only 150 Ib., and 
was fired with very low charges. Wrought iron, 
the second material referred to by the author, did 
not of itself possess the necessary qualifications for 
a gun; it was not of sufficient hardness to resist the 
action of the charges within the bore. Steel, Kow- 
ever, although more perishable than wrought iron, 
was exactly suited for the bore of a gun, and the 





best fgrm of construction that had yet been dis- 
covered was the steel tube surrounded by wrought 
iron coils, Guns thus made had been proved to be 
superior to all others by an exhaustive series of ex- 
periments, and by the experience of the last twelve 
years, during which period four thousand had been 
introduced into the service. 

Turning to bronze—which Lieutenant Jones 


priately placed last on his list of gun metals— 
rved that when unalloyed it would not 
burst explosively, steel alone being untrustworthy 
spect, no warning of the burst being ever 

en. Bronze, however, as used in field guns never 
was unalloyed, but, on the contrary, the more 
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f ently it was re-used the more it had to be 

yed. The author then referred to the recent 
attempt to re-introduce the system of bronze field 
guns into the service mainly at the instance of 
Colonel Maxwell. He pointed out the impossibility 


of producing homogeneous metal in bronze, owing 
to the fact that tin spots would occur, which were 
n melted out from the copper by the action of 

gunpowder in firing, thus leaving cavities, 


the 


hollows, and porous patches in the bore of the gun. 
This is what oceured in the bronze guns recently 
tried, and which has led to their abandonment. 


This subject has frequently been referred to by us 
during the past half-year, and the results of this 
little episode in the history of modern gun manu- 
facture will be found summarised at page 480 of our 
last volume, so that we need not now pursue the 
subject any further, the facts being well known. 

Amongst other defects pointed out by the author as 
being inherent in bronze, was it liability to expansion 
under charges proportioned to the size of the piece. 
This wasvery marked in some guns, from the bores of 
which casts had been taken and were brought before 
the meeting. In one instance, that of a 20-pounder 
gun, the studs of the projectile had left the rifled 
grooves and had absolutely cut a clean set of 
grooves for themselves through the lands. 

The principal argument in favour of bronze guns 
was economy, inasmuch as the old metal, after use, 
was worth nearly as much as the new. This, it 
was observed, migat be a very important considera- 
tion at the present time, but it was an egregious 
mistake to endeavour to save a few thousand pounds 
by arming the service with an unsound weapon. 
The more so, in that we had all the appliances at 
command for constructing service guns of wrotight 
iron with steel tubes up to 35 tons in weight. The 
conclusions of Lieutenant Jones upon these points 
were that both in material and mode of manufacture 
English artillery was superior to that of any other 
nation, and that there was no reason whatever why 
these advantages should be given up and a system 
which stood self-convicted of imperfection be re- 
verted to, In India, however, where the natives 
excelled in the art of working in bronze, and 
where it was difficult, if not impossible, to produce 
English service guns, the author considered the 
bronze gun might be manufactured and used. For 
our own part we utterly fail to realise the foree of 
this argument. Inasmuch as field guns are far 
more likely to be required for practical use in India 
than they are at present here, we would ask upon 
what principle our troops there are to have an un- 
sound weapon for work, whilst at home they are 
not to have it for play ? 

_ The remainder of the paper—which was of con- 
siderable length—was devoted to a consideration of 
the advantages of heavy projectiles, the number of 
rounds necessary to be carried into action, and the 
weight and calibre of guns best suited for field ser- 
vice. The author showed, in the first place, how 
every campaign had ended in a heavier projectile 
being adopted than ‘was used at its commencement. 
This was illustrated by examples from the Peninsular 





Wardown to that in the Crimea. eo Te 


heavier the projectile the better, provided it can 
correctly thrown and conveniently carried, which, 
in other words, means that its weight is only-limited 
by the efficiency of the gun and Y the number of 
rounds that can be carried. ‘The present war had 
tended to develop the question of an increased 
weight of projectile, And the author proposed that 
our present 9-pounder field guns should in future 
be fired with heavier charges and 12-pound pro- 
jectiles. This opinion had been arrived at after a 
careful investigation of the subject, the results of 
which were embodied in a tabular statement ex- 
hibited, and of which the following is a copy : 
Table Showing the Velocities of 9-Pounder and 12-Pounder 











Projectiles. 
Weight | Velocity at 
Charge. of ———_———— a nernecinnencmnpenegis 
} shell. Muzzle. (1000 yards. 2000 yards. 
Ib. | 
175 | 9 1400. | ‘1000 840 
175) | 12 1260 =| o80 860) 
2.0 | 12 1350 =|) = «(1010 R80 


From this table it. will be seen that the 12-pounder 
projectile, with a 2Ib. charge, and. a lower initial 
velocity than the 9-pounder shell, attains a higher 
velocity than the latter, both at 1000 and 2000 yards, 
The author regarded the quality of the heavier pro- 
jectile retaining its velocity for a greater period 
than the lighter, as sufficient to entitle it to 
preference over the greater number of rounds 
which, as a 9-pounder, could be carried with the 
gun, The subject of this increased weight of pro- 
jectile is now under the consideration of the War 
Office, and experiments have, since the lecture, been 
carried out at Shoeburyness, by which the exact 
value of Lieutenant Jones's proposition will be as- 
certained. A notice of the new 16-pounder shell 
gun, with a calibre of 3.6 in., tried on ‘Tuesday last, 
at Shoeburyness, brought the paper to a close, upon 
which the author received a warm and well-merited 
vote of thanks. 

The reading of the paper was followed bya short 
discussion, the general tenour of which was in 
support of Lieutenant Jones's views, both as to the 
material for field guns and the inereased weight 
of their projectiles. A little diversion, however, 
was caused by General Lefroy hazarding a few 
apologetic observations on behalf of bronze guns. 
The General could not possibly see why the 
wasters should amount to one in three in cast- 
ing bronze guns in the Royal factories, as stated 
by the author of the paper, and as well known to 
every one, the General himself perhaps excepted. 
The Admiralty, he observed, were daily in the 
habit of making bronze castings, some of enormous 
weight, without any wasters whatever, and why 
should not the gun factories do the same? And 
why, too, should we not succeed in making bronze 
guns? In October, 1869, he visited the Govern- 
ment gun factories in Prussia, where they were 
turning out large numbers of bronze guns for the 
service, and, having been in communication with 
the artillery officers belonging to that department, 
he was able to state that the guns were perfectly 
successful, If this was the case, what have the 
Prussians done with all their bronze guns? for they 
certainly have not used them dwpring the present 
war. But it happens not to have| been the case, for 
Colonel Younghusband, who stated that he had 
made a visit to the Prussian gun factories in 
October, 1869 —at exactly the same time as 
the General—told the meeting that no bronze guns 
were then being made there, except a few for ex- 
perimental purposes, This very flat contradiction 
appeared to surprise General Lefroy very much, 
and drew forth from him the remark that he 
couldn't make it out anyhow. We quite believe 
him, and we further believe that he spoke from 
a conviction as clear as that which led him, in 
such an oracular manner, to assert that a cylinder 
of good cast iron would stand the same test as did 
a similar one of Whitworth compressed steel— 
which, however, it didn’t, as is well known, With 
regard to the difference begween bronze castings 
for the Admiralty and those at the Royal gun 
factories, we will simply remind the General what 
he has probably forgotten since he left the War 
Office—if, indeed, he ever knew it—namely, that 
there are castings and castings. ‘The numerous 
conditions under which the castings are relatively 
produced, and the widely differing purposes to 
which they are to be applied, account for the 
widely differing results of Admiralty and gun 





foundry practice. It would 
of time were we to endeavour 
thé @éneral upon the details of 
so we*will ‘sim x gp me 
the paper’ds” righ 
wasters at Wodlwich to be one in three, and 
he, the General, if also quite right in putting them 
at #i/ in H.M. Dockyard: foundries. ith regard 
to the paper itself, we cative$ conclude without ex- 
pressing an opinion that it ‘ ins a wholesome 
rebuke to Colonel Maxwell, the observations 
bronze guns receiving the unanimoti#’approval of 
all who listened to them, General Lefroy opty ex- 
cepted, "Ti 
te 


THE GENERAL POST OFFICE. 


Tue introduction of the Book Post in 1848; the 
extension of the Money Order system in 1859; the 
establishment-of Post Office Savings Banks in 1861; 
the recent absorption of the telegraphs into the 
a system ; and the still later adoption of the 

alfpenny post, are matters which have tended to 
increase so vastly the busineas of the General Post 
Office that the well-known building in St. Martin’s- 
le-Grand has become utterly unequal to the re- 
quirements of the position, This, indeed, was 
found to be the case some years since when a 
separate building was assigned to the Money 
Order business, and ten postal districts—each having 
its own central office—were established. But 
now that the great echeme of the postal tele- 
graps has come into full operation, it is no longer 
possible to accommodate the heads of the various 
departments with convenience, much less with 
comfort, In order, therefore, to maintain a central 
position for this most important and useful branch 
of the public service, it has become necessary to 
erect a new and spacious building in St. Martin’s- 
le-Grand, the site being exactly opposite the ex- 
isting establishment. ‘The excavations for the 
edifice were commenced in the spring of last year, 
and the foundation—or rather the chief corrier— 
stone was publicly laid by Mr. Ayrton, M.P., the 
First Commissioner of Works, on the 16th of De- 
cember last. The structure is being erected from a 
design by Mr. James Williams, of Her Majesty's 
Office of Works: it is of a classic character, and 
perfectly in keeping with the purposes to which“ 
the premises will be devoted. The building will be 
four stories high, and it will be 84 ft. in height from 
the paving line to the top of the balustrade sur- 
mounting it. There will be four frontages, two of 
286 ft. each, and two of 144 ft. each, the former facing 
St. Martin’s-le-Grand and Bath-street, and the latter 
being in Newgate-street and Angel-street respec- 
tively. It will stand ona plinth of Cornish granite, 
rising to 5 ft. above the ground line ; all four fronts 
will be faced with Portland stone. The frst two 
stories will be ornamented with Dorie pilasters, and 
the two upper stories with Corinthian pilasters. 
The principal entrance, which will be in St. Martins- 
le-Grand, will consist of a Doric portico surmounted 
by columns, and an entablature of the Corinthian 
order, 

Turning to the interior of the building, we find 
that the rooms on the basement floor, which are 
15 ft. in height, are to be appropriated partly to 
official purposes, and partly to stores. On this 
level there will be a room 67 ft. by 50 ft. for the 
batteries in connexion with the telegraphic instru- 
ments, as well as accommodation for two steam 
engines for working pneumatic tubes on Mr. 
Siemens's system for the transmission of telegrams. 
The business of the circulation department will re- 
main in the present building. The ground floor is 
to be appropriated to the Postmaster-General, the 
Receiver, and Accountant-General, with their re- 
spective staffs. In the centre of the building on 
the same floor there will be a large public office 
79ft. in length, 52ft. in width, and $4ft. ir 
height, in which the Money Order, Savings 
Bank, Registered Letter and Telegraphic business 
will be conducted, and where stamps also will 
be sold, This will give more room at the chief 


office on the hereon side of the way, where the 
registering of let 
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ters is now effected, and will do 
away with the office in Aldersgate for the money 
order department, and that in St. Paul's Church- 
ard, where the savings bank officials are at present 
ocated. On the first floor, rooms will be provided 
for the secretaries and their respective assistants 
and clerks, whilst on the second floor will be located 
the working staffs of the money order and the 
savings bank departments. ‘The third, and top 
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floor, will be entirely occupied by the tele 
phic department; the largest room at this 
vel measures 13] ft. by 79ft., and is intended 
for the provincial instrument room. The rooms 
on each floor are intersected by corridors 10 ft. 
in width, and paved with York landings; the 
building is being constructed fire-proof throughout. 
"The estimated cost of the structure is 129,718/., and 
the contract has been taken by Mr. William Brass, 
of Old-street, St. Luke's, the erection being under 
the superintendence of Mr. Trickett. The comple- 
tion of the building is looked for in the early part 
of next year. The whole arrangement is highly 
creditable to the architect, Mr. Williams, and pro- 
bably no edifice has been recently designed in which 
so much convenience and accommodation are ob- 
tained from so small an expenditure of the public 
money, yet, at the same time, consistent with such 
an amount of ornamentation and elegance as is re- 
quisite in a public building of this importance. 
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THE ACTION OF STEAM IN THE 
CYLINDERS OF LOCOMOTIVES. 
By Frep. J. Stave. 

(Continued from page 21.) 

The considerations we have already adduced show 
clearly the value of high speed in any engine, but 
especially in those which are to be worked expan- 
sively. Unless the steam be positively super- 
heated, there will always be a certain quantity of 
water existing in the cylinder. Now the longer the 
duration of the stroke, the greater length of time 
will be afforded for the evaporation of this water, and 
the greater will be the quantity of heat abstracted 
from the cylinder for the purpose. Ina slow working 
expansive engine, therefore, the cylinder will be- 
come materially cooled by the time the piston has 
reached the end of its stroke, and is ready for a 
fresh influx of steam, and a large proportion of this 
will therefore be instantly condensed to restore the 
cylinder to its previous temperature, this alternate 
cooling and reheating being repeated at every 
stroke. If each stroke occupied but an infinitely 
short interval of time, no water could be evapo- 
rated, and therefore no steam would be condensed 
to supply the heat necessary for that purpose. We 
see, therefore, that to gain the full benefit of ex- 
pansive working we must have a great number of 
revolutions per minute, and we might be led to 
expect, therefore, that engines with small drivers 
would work more economically in respect of con- 
sumption of fuel than those with large ones. 

In an engine cutting off early in the stroke, the 
ends of the cylinder, which alone come in contact 
with steam of the boiler pressure, must acquire a 
higher temperature than those parts which come in 
contact only with steam which has been expanded, 
and which consequently has a lower temperature. Re- 
evaporation must commence from the more highly- 
heated parts at a higher pressure than from those 
situated later in the stroke, and it is quite possible 
that the water deposited near the end of the cy- 
linder, where the steam is first admitted, should 
in process of evaporation while condensation is 
still taking place on portions less highly heated. 
These opposite effects, neutralising each other, 
evidence of them will be given in the indicator 
diagrams by an expansion line agreeing for a time 
with the theoretical curve of expansion. This 
would appear to be the proper interpretation of this 
very common indication, since we can ly assume 
that the temperature of the cylinder throughout is 
such as to produce neither condensation nor eva po- 
ration with the falling pressure of the steam. As 
the pressure continues to fall, the quantity of water 
converted into steam becomes greater than the 
quantity of steam condensed, an if the degree of 
expansion is considerable, this latter effect ceases 
altogether. 

third cause of condensation enumerated is in- 
herent in the very act of expansion, and can only 
be prevented by superheating the steam. The con- 
densation due to the work done while the steam is 
entering the cylinder, and the pressure in equili- 
brium with that in the boiler, cannot be said to 
take place in the cylinder, since, in reality, the 
work is not done there. We may look upon the 
column of steam in the cylinder and steam pipe, 
which follows the motion of the piston, merely as a 
means of transmitting to the piston the effect of an 
per ay that really takes place in the boiler. This 
umn itself undergoes no change, and therefore 








cannot suffer condensation. But after the valve 
has cut off the communication with the boiler, all 
the work done is at the expense of the heat con- 
tained in the steam already admitted to the cy- 
linder. The amount of condensation produced in 
this manner admits of ready calculation when we 
have the data furnished by an indicator diagram, 
and to render this operation*more clear, we will 
take an example. Suppose, in a cylinder 16 in. in 
diameter, we have the steam cut off when the total 
volume is equal to 8in. of the length of the cy- 
linder, the pressure at that instant being 110 Ib. per 
square inch. Sup the piston has 16 in. further 
to travel before the opening of the exhaust, and 
that the average pressure during that time, as mea- 
sured on the diagram, is 54 1b. per square inch, or 
69lb. above a vacuum. This pressure, multiplied 
by the area of the piston, 20] square inches, and by 
the distance moved through, 14 ft., gives 18,492 foot- 
pounds of work performed by the steam. This, di- 
vided by Joule’s equivalent, 772, gives 23.95, the 
number of units of heat which will be abstracted in 
its production. The weight of steam contained in 
the cylinder is 0.2641b., and the excess of its total 
heat at the initial pressure of 1101b., or 125 Ib. 
above a vacuum, over that which it contains after 
expansion, when its pressure, above a vacuum, is 
41.7lb. per square inch, amounts to 5.54 units of 
heat (the difference for 1 lb. weight of steam being 
21 units of heat). This is to be deducted from the 
23.95 units required to be supplied, and there, 
therefore, remain 18.4 units of heat to be supplied 
by the condensation of the steam. This will rob 
.0199 Ib. of steam of the final pressure (41.7 lb.) of 
its latent heat, or 7.54 per cent. of the whole amount 
contained in the cylinder, and the pressure will ac- 
cordingly be reduced in the same proportion, so 
that the final pressure will fall 3.1 lb. below that 
theoretically due to such a degree of expansion. 

This method of calculating the loss of pressure 
due to the work done, may, however, be consider- 
ably simplified, since it is evident that the fall of 
pressure is independent of the actual weight of 
steam contained in the cylinder, as the greater the 
size of the cylinder the greater will be the work 
done, while, at the same time, the greater in the 
same proportion will be the weight of steam from 
which the heat necessary to produce this amount of 
work is to be drawn, and hence the reduction of 
pressure will depend solely upon the pressure of the 
steam and the ratio of expansion. The gain of 
pressure due to the difference of total heat is also 
independent of the volume of steam, and dependent 
solely upon the range of pressure through which 
the steam is expanded. By calculating, therefore, 
the number of units of heat re by 1lb. of 
steam in expanding n fold, and dividing by the 
number of units of latent heat contained in 1 Ib. of 
steam of the final pressure, we have the proportion 
of the whole quantity which will undergo condensa- 
tion for that degree of expansion, and this, multi- 
plied by the final pressure, will give the reduction 
of pressure. Calling N the number of units of heat 
required by 1 lb. of steam in expanding n fold, the 
loss of pressure by condensation would be expressed 
by: Final pressure x N x reciprocal of units of latent 
heat of steam of final pressure. 

The gain from the difference of total heat would 
be found by dividing the difference of total heat of 
1 lb. of steam of the initial and final pressures, as 
given in ordinary steam tables, by the number of units 
of latent heat in 1 Ib. of steam of the final pressure, 
and this, multiplied by the final pressure, would 
give the gain in pounds Beg square inch. Com- 
bining this with the formula just given for the loss 
due to the work done, and we have, (N — difference 
of total heat in 1 Ib. of steam of initial and final 
pressures) x reciprocal of units of latent heat in 1 Ib. 
of steam of the final pressure x final pressure above 
a vacuum = the number of pounds by which the 
steam pressure at the end of the stroke will be re- 
duced ty the condensation due to the conversion of 
heat into the work done by the steam in its expan- 
sion. This loss is a consequence of the laws of 
work and the properties of steam, and hence will 
occur under whatever circumstances expansion may 
be performed. 

To render this simple formula easy of ——— 
in practice, we give in the following Table the 
values of N for various ratios of expansion, from 
1.1 fold to 7 fold, and also the reciprocals of the 
numbers of units of latent heat in 1 lb. of steam for 
pressures ranging from 15 Ib. to 1001b. above a 
vacuum ; 
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By means of this formula the calculation for the 
case, which we supposed above, would be performed 
as follows : 

The ratio of expansion being 3, N will be 88.9; 
the difference of total heat between steam of the 
initial pressure of 125 above a vacuum, and the 
final pressure of 41.7 lb. is 2] units, and we have, 

(88.9—21) x .00108 x 41.7 =3.1 ; 
8.1 Ib. will therefore be the loss of pressure at the 
end of the stroke due to this cause, as found by the 
previous calculation. 
(To be continued.) 

















EUPHRATES VALLEY ROUTE TO INDIA. 
(Continued from Page 35.) 

In consequence of his report in favour of the 
Euphrates route to India, Colonel Chesney was 
shortly afterwards summoned to St. James’s, when 
the late King William IV expressed a desire 
that that route should be put practically to the 
test; and in 1834, a committee of the House of 
Commons having taken evidence at great length on 
the routes by the Red Sea and by the Euphrates, a 
vote of Parliament was passed for surveying the 
latter by means of a steam expedition, for which 
two iron steam vessels were constructed by Messrs. 
John Laird and Co., of Liverpool. The command 
of this expedition was given to Colonel Chesney, to 
whom, at a private audience before his departure, 
the King remarked: ‘‘ Remember, sir, that the suc- 
cess of England mainly depends upon commerce, 
and that yours is a peaceable undertaking, provided 
with the means of opening trade. I do not desire 
war; but if you should be molested, due support 
shall not be wanting.” The expedition quitted 
England February 10, 1835, and having at length 
achieved the transport of the vessels from the mouth 
of the Orontes to Bir, the descent of the Euphrates 
was commenced on March 16, 1836. 

It is not proposed to follow Colonel Chesney 
through his tour, for beyond amassing a vast 
amount of valuable information, no further practical 
result was obtained. Owing to unavoidable cir- 
cumstances Colonel Chesney's report on his tour 
was not published until the year 1850, and the ap- 
pearance of this work no doubt gave fresh life to 
the project for opening a route to India across 
Turkish Arabia. A Euphrates Valley Railway 
Company was soon afterwards formed, and one ex- 
dition set out to survey the proposed line. The 
following account of fae oO + tions As; en in 
the Times newspaper of 21st of November, a 

“ The chakcwan of the Euphrates Valley Railway 
has received through the Earl of Clarendon a tele- 
graphic despatch, dated September 27th, to the effect 
that it is expected that the Sublime Porte will 
guarantee 6 per cent. on a capital of 8,000,000/. for 
the'railway from the Mediterranean Sea tothe Persian 
Gulf for 99 years, on certain conditions. Having had 
through the courtesy of Lord Lon, Her Majesty's 
steamship Stromboli, Commander Burgess, placed 
at their Taposal, Major General Chesney, Sir John 
Macneill, and the engineering staff of the Euphrates 
Valley Railway ager o embarked at Constanti- 
nople, on the 27th of September, for Syria, and 
having completed the preliminary surv of the 
first section of the pro’ railway, made a 

neral examination of the country between the 

editerranean and the Euphrates, the General re- 
turned to Constantinople to conclude the negotia- 
tions for the firman, while Sir John Macneill 
arrived in this country, leaving a portion of the 
engineering staff to make detailed surveys. 
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HORIZONTAL ENGINES AT THE ROYAL ALBERT HALL. 


CONSTRUCTED BY MESSRS. JOHN PENN AND SON, BNGINEERS, GREENWICH. 


John reports that there is every facility for 
making a harbour in the vicinity of the ancient 
port of Seleucia, near the mouth of the Orontes, 
and that the country, rid Antioch, Killes, and 
Ailam, to Alleppo, presents no engineering diffi- 
culty, and that the railway may be constructed 
for 8000/7. per mile. By making a detour, a 
rich settled country, dotted over with towns 
and villages, is accommodated, and branch lines 
will be unnecessary. A large traffic is in ex- 
istence.” . . . ‘* The expedition was a very suc- 
cessful one, and its results surpassed all expec- 
tations. The first care was to find a convenient 
situation for a harbour. This was found about a 
mile to the south of the mouth of the Orontes, in a 
creek which receives no streams, and is, therefore, 
not liable to get blocked up by deposits. With 
small expense this creek can be converted into a 
harbour as good as that of Kingstown. Four roads 
were tried from the sea to Aleppo, and at last a 
tolerably easy one was found. it follows, more or 
less, the Orontes, and the only expensive works 
anticipated are two small bridges across the Orontes, 
and rather long cutting where the line would 
leave the river. General Chesney did not expect 
that the railway, without great expense, could be 
brought nearer than eleven miles to Aleppo, The 
survey has diminished this distance to one mile. 
From par ah to the Euphrates it is a gentle slope, 
which will cause no difficulty whatever. The re- 
sults of the whole survey are so favourable that it 
is expected the line to the Euphrates can be con- 
structed at about 6000/. per mile. That section 
will be longer than was anticipated, being by the 
route recommended by General Chesney and Sir 
John Macneill, about 150 miles in length. Besides 
these proofs of the facilities of construction, the ex- 
pedition has brought back proofs that the line will 
pay by local traffic alone. ‘The price of a ton now 
is 6/. from Aleppo to the sea. e railway will be 
able to transport it from 18s. to 22s., which will 
bring down a great number of goods which are now 
lost for want of transport.” 

A firman was shortly afterwards obtained by the 
company from the Porte for the construction of the 
proposed railway, which starting from Seleucia was 
to proceed as above stated to Aleppo, then de- 
seending by an easy incline to the plain of Beles, 
where it would join the river Euphrates opposite 
the Castle of Giaber (Kalat-Jaber). The line was 











thence to follow the right bank of the Euphrates to 
Phumssah, the ancient Tha ; there it crossed 
the river Euphrates to enter Mesopotamia; and 
after touching the two considerable slunes of Annah 
and Hit, it proceeded to Bagdad ; then, passing at 
some distance from the ruins of Babylon, ran to the 
city of Kurnah, situated at the confluence of the 
Euphrates and Tigris. From Kurnah a branch line 
of 27 miles would, it was proposed, be continued to 
Bassorah, where there is a considerable entrepét 
for merchandise, and a port capable of receiving 
vessels of the first magnitude. Phe whole line, ac- 
cording to the prospectus of the company, would 
not exceed 900 miles in length. 

It is needless almost to state that the foregoin 
project was, for very good reasons, never carri 
out. It must not be supposed either that this was 
the first scheme propounded for a railway to con- 
nect the Mediterranean with the Persian Gulf. 
Mr. William Pare, of the Seville Iron Works, in 
Dublin, elaborated a scheme of a Calais, Constanti- 
nople, and Calcutta Railway, in 1842, and this was 
afterwards, in 1845, prolonged to Pekin, under the 
designation of the Atlas Railway. Mr. Alexander 
F. Campbell proposed a railway from England to 
India to the Honourable Board of Directors of the 
East India Company, in letters and maps of 6th 
September, 1843; 25th March, 1845; and 25th 
April, 1845; and in 1851 Mr. James Wyld pub- 
lished a map with the railways laid down as pro- 

by Mr. Campbell, viz., from Ostend vid 
Yienna, Belgrade, Constantinople, across Asia 
Minor to Aleppo, and along the valley of the 
en skirting the seaboard of Persia and 
Belochistan to Kurrachee, and thence to Calcutta. 
In 1849 Mr. Wright advocated the 
railway line along the valley of the E tes, and 
his ideas were subsequently embodied in a small 
ee ps “‘ Christianity and ———— - 
natural results of the Geographical Progression o 
aegpeas = The late Dr. James Bowen Thomson 
also published, in 1851, the project for a railway 
from London to Calcutta, and had his plans de- 
lineated in a sketch at the Great Exhibition. And 
at a later date Sir Macdonald Stephenson made 
= a similar project to that of Mesers. Pare, 
‘ampbell, Wright, and Thompson, alth: it ap- 


opening of a 


pears that he had submitted an outline of his views 
previously, to influential persons in 1850. 
(To be continued.) 
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THE ROYAL ALBERT HALL ENGINES. 

Iw the course of the accounts of the Royal Albert Hall 
which have already appeared in this journal, it has been 
mentioned by us that the magnificent organ constructed for 
that building by Mr. Willis of the Rotunda Works, Camden 
Town, is supplied with air by engines, made by Messrs. 
John Penn and Son, of Greenwich; and of these engines 
we this week publish illustrations on the present page and 
page 60. The organ is supplied with wind by six pairs 
of bellows or “ feeders,” as they are technically called by 
organ builders, and a pair of blowing engines, the applica- 
tion of the latter to organ “feeding” purposes being @ 
novelty. The six “ feeders” are arranged in two groups, 
three being placed above and three below a three-throw 
crank shaft, supported by bearings secured to the wooden 
framing, by which the “feeders” are carried. The cranks 
on this shaft have a stroke of 16 in., and they are connected 
to the “ feeders” by six connecting rods. The “ feeders” 
above the crank shaft supply air at a pressure of 6 oz. per 
equare inch above the atmosphere, while those under the 
crank shaft are worked at a pressure of 6 oz. per square 
inch below the atmosphere, each group communicating with 
suitable receivers. 

The three-throw crank shaft is connected by shafting 
with the pair of horizontal non-condensing engines which 
we illustrate on the present page, these engines having 
cylinders 7 in. in diameter and 22 in. stroke. The en- 
gines are of a very simple pattern, and their general 


the bellows or “ feeders.” 


when the receivers become full of air the steam is of 
from the engines, and vice verad, the speed of the engines 
being thus regulated according to the varying demands for 
air made by the organ 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippieskroves, Wednesday. 
The Cleveland Iron Market.— Yesterday the weekly 
market in the Royal Exchange, Middlesbrough, was very 
badly attended and searcely any business was done. The 
prices of pig iron remained unaltered. Everybody feels that 


iron plates, and the whele design is very simple and 
straightforward. The blowing cylindere are fitted with 
india-rubber valves, and during the up stroke of its blowing 
piston each engine exhausts from the vacuum receivers, 
while during the down stroke it supplies the pressure 
receivers. The engines thus work uddeé? somewhat unusual 
conditions, each blowing cylinder at the eommencement 
of the forcing stroke being charged with alr at # tension 
below that of the atmosphere, while af fhe commencement 
of the exhausting stroke the clearance spaces are charged | , : nag 
with air at a pressure above that ofthe atmosphere. With | a pees weal Buped. the enormous quantity of two millions 
such moderate differences of pressure as there agair st |‘ tons annually. 

which these engines are worked the facts we have just The Finished Iron Trade—Tn thefinished iron trade there is 
mentioned are probably of little Gomsequence, but with | °"'Y a eli 
higher differences of pressure this method of using « blow- | for rails, 
ing eylinder for exhausting and forcing air during the 
alternate strokes would considerably diminish the effective 
capacity of the cylinder. The blowing cylinders of the 
Albert Hall engines are connected with the preseure and 
Vacuum receivers by zine tubing. In addition to the ordi- 
nary governor, the blowing engines are fitted with two 
throttle valves—one connected with and actuated by the 
vacuom receivers, and the other controlled by the pressure 
receivers, the arrangement being such that when the pres- 
sure in the former is reduced to 14 1b. per square inch above, 
and that in the latter receivers to 1p Jb. per square inch 
below the atmosphere, both throttle valves are closed, and i 
the engines are stopped. The speed of these engines, like 
that of the horizontal engines already spoken of, is thus 
regulated according to the supply of air demanded by the 
organ, and in recent triale the arrangement was found to 
act admirably, the engines stopping, starting, and varying 
their speed as required without any attention on the part of 
the engineer. Beth pairs of engines are supplied with steam 
by three boilers, whieh have been fixed for some time for 
supplying steam for other purposes. 

It may be interesting if we repeat here a few of the lead- 
ing particulars of the gigantic instrument: to which the 
engines above described supplies the wind. It is 70 ft. high, 
60 ft. wide, and 40ft. deep, while the “ swell,” which is 
arranged behiad the organ, is in a separate chamber 20 ft. 
by 20 ft. and 20 ft. high. The organ contains altogether 
nearly 10,000 pipes, varying in diameter from 2ft. 6 in. 
down to about the diameter of a straw, There are 138 
stops, 20 couplings, and 60 combination pedals and com- 
bination pistons, while there are four sets of manual 
keys, and one set of pedals, the manual keys extend- 
ing from C C te C in altissimo, or 61 notes, and the 
pedal from CC C to G, or 32 notes. The extreme range is 
nine octaves, The solo organ consists of 20 stops, the swell 
and the great organ each of 25 stops, the choir organ of 
20 stops, and the pedal organ of 21 stops, while there are 
14 couplers. The whole of the stops of each manual range | 
of keys are governed by eight pneumatic combination 
pistons, these being so placed below and in front of the | had received as an advance in 1870. 
keys as to be at all times within ready reach of the hands | resumed work. 
of the performers. 1 he stops of the pedal organ are The Railway Accommodation for Cleveland.—This sub- 
governed by six pedals. The general artistic design of the ject, which is of considerable importance to Cleveland, is still 
organ is excellent, and the trials which have been made of | receiving a great deal of attention. The Middlesbrough 
it have proved its tone and working qualities to be admir- | Chamber of Commerce have resolved to mote the scheme 
able, and, in fact, as a whole it reflects the greatest credit of the proposed swing bridge across t Tees, which the 
upon its builders, ‘In conclusion, we should state that we | North-Eastern Railway Company are secking parliamentary 
are indebted to Messrs, John Penn and Son for the tracings | powers to enable them to erect. On Friday next the Stock- 
of the engines we have illustrated, and we may at the same | ton people intend holding a public meeting to express their 

| disapproval of the bridge scheme. 
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will go but a short way to give the mills full em ent 
especially if the orders were divided over the whole 
Some firms have a fair amount of work on hand, 
| have searcely anything to do. As might be expected from 
| the activity of the shipbuilding trade the plate-makers are 
| very busy. 
| Engineering and Shipbuilding —Marine engine builders 
are full of work, but there is less bridge building going on in 
the North. Continuing our notice of shipbuilding Suting 
1879 we have to add the Hartiepools to what was produced 
on the Teese. Denton, Gray, and Co., of West Hartlepool, 
have built 16 steamers of a total tonnage of 15,923 and 1466 
horse power. This firm is busy with 6 steamers of from 
600 te 1300 tons each. Wythes, Alexander, and Co., of the 
Middleton shipyard, Hartlepool, have built steamers and 
barges amounting to 6477 tons and 757 horse power. 
Presentation to Mr. John Gjers at Middlesbrough.—This 
afternoon the workmen and clerks, and directors o! 
the Tees-side and Linthorpe Iron Works, Middlesbrough, 
presented Mr. John Gjers with a splendid gold watch a 
silver service, as a mark of esteem. After being blast furnace 
manager for these firms upwards of nine years, Mr. Gjers 
has severed his connexion with them to blast furnaces 
of his own at Middlesbrough under the style of Gjers, Mills, 
and Co, 


The Wages Question in the North of England.—It was 
generally thought that this question was quietly settled for 
the present, bat on Monday morning there was a strike at 
Bolekow, Vaughan, and Co.’s works, Middlesbrough. The 
smiths, fitters, and pattern-makers, and the 
nected with them, numbering in all from sixty to seventy 
men, declined to resume work, alleging that, under the de- 





have got an advance of 6 per cent., they only received a rise 
of 6d. 





| deducting provisionally 5 per cent., subject to the decision of 
| Mr. Thomas Hughes, to whom the wages question has been 
referred. On the same day a meeting of the Standing Com- 
mittee was held at Darlington, and it was arranged that the 
firm should only deduct off each man’s wages the amount be 
On Tuesday the men 


time remark that Messrs. Penn have now in hand the steam 
machinery for the grand organ at the Alexandra Palace,| The Cleveland Institution 
Muswell Hill, | meeting of this society was hel 
—_———— day last. 
Intran Raruways.—there were at the end of last year | surement of Intense Heats,” the subject of the paper read at 
1975 miles of railway in Ireland, 151 of which belonged to | the previous meeting—an exceedingly interesting paper “ On 
the Belfast and Northern Counties, 107 to the Dublin, Wick- 


ineers.—The monthly 
iddlesbrough on Thurs- 


| 


but others | 


cision of the Board of Arbitration in 1870, when they should | The of 


| Professor Holmes, the 


the pig trade is in a remarkably healthy condition, With | 
the new blast furnaces which are now being constructed in | 
the Middiesbrough district the total make of the Cleveland | 


| the North of England the contracts at present in the market _ comsequent 


: 
| 





inbourers con- | 


per week in their wages, and now, under the recom- | 
mendation of the Board of Arbitration, their employers were | 


jand in galvanised sheets an improvement is 


|im so satisfactory a condition. 


| the limitation of French and German com petition. 


shown another light for indicating danger in Sunder- 
A fog horn of great power, the invention of 

patentee of the electric light, is pro- 
vided for thick weather. The light is seen distinctly aa 
Tynemouth. The Tynemouth light bas been altered from 
= to red, and an alteration has been made in the Coquet 
ight. 


light is 
land Bay. 
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NOTES FROM SOUTH STAFFORDSHIRE. 
a oo mpramengy Wednesday. 
town duri the first 
vieat ee etatdbe sty ceister Chases tie 
close of last ® frost which has now happily dis- 





gh improvement. There is a littie more inquiry appeared caused manufacturers and others considerable in- 
put considering the gigantic power of production in | convenience 


ih the freezing of the canals, and the 
shortness of supply of coal and other material. This 
and other causes will prevent for the next few weeks the 
principal works from being at their maximum of production. 
The demand for all kinds of manufactures necessary in war 
still continues unabated, and will probably last for some 
time to come. The result of the judicial investigation into 
the reeent calamitous occurrences at the ammunition works 
is a strong recommendation that such places should be placed 
under Government supervision. The small arms trade is, 
if possible, still more active, and a new manufactory to pro- 
duce both guns and ammunition is determined on and the 
land acquired. As many as 6000 stand of arms are now being 
turned out in this town per week, and it is believed that 
even mere than this rate of production will be demanded by 
various buyers for a long time to come. The demand from 
Russia atthe present moment for guns, ammunition, and even 
roiling stock built specially for the carriage of troops is very im- 
portant. There are also orders for the same country for tubes, 
rolis, mills, and engineer work. The glass trade, especially 


f | the ornamental branch is looking up to a considerable extent, 


orders being now diverted to this country, consequent upon 
Cable 
and telegraph wire is not in demand at present, and in con- 
er ype the copper wire trade is flat, but the inquiry for rivets 
and pins supplies this tem falling off. The jewellery 
trade is quiet, as it generally is in the first month of the 
year, but in the present instance manufacturers state that 
the slackness is much greater than at any previous period. 
The quarterly meeting of the iron trade was held in this 
town on Thursday last. The attendance was large, includ- 
ing buyers and others from London, Liverpool, and Man- 
chester. Prices having been settled at the preliminary meetin 
at the old price of 8/. ton for common marked bars, oad 
the Continental affairs being unsettled, there was no attempt 
to obtain lower therefore, little time lost in negotiation. 
done was not great, the leading tirms 
of the district being inde of the order given out on 
quarter day. In manufactured iron, the chief demand was 
tor bars for export, &c. 

Wolverhamptou.— Business with the ironfounders is not 
brisk, the home demand being rather quiet. In galvanised 
iron hollow-ware a fair amount of activity is to be amar 
wrtex 
There is also an improvement in the best cabinet and safe 
lock branches of the lock trade, but other branches are not 
The edge-tool makers are 


| doing a good trade, and there is a noticeable panen Fig 


Atter a discussion on “ Appliances for the mea- | 


hinges and door springs. The japanners are well oceup 

Willenhall.—The lock makers here are n-* busy, \ithough 
there is some improvement in comparison with recent times. 
There is a decided want of animation in the bolt and ‘atch 
trade, and there is greater depression in the curry-comb 
trade than was the case even a month age. 

Bilston.—There is a tolerable amount of activity in the 
japanned and tin-ware branches. Machine castings are in 
fair demand, and the same may be said of gas and water 
mains. 

Dudley.—The chain and anchor makers are fairly occupied, 
but business in fenders and fire-irons is only moderate, and 
the wrought nail trade is in a very unsatisfactory condition. 








the Abstraction of Heat by Mechanical Means,” was read by 
low, and Wexford, 195 to the Lrish North-Western, 437 to | Mr. Robert Morton, of Stockton. The next meeting will! be 
the Great Southern and Western of Ireland, 426 to the Mid- 


land Great Western of Ireland, and 122 te the Ulster Rail- 
way Company. The total expenditure on all lines during the 
ear for maintenance of way, works, &c., was 269,873i. ; for 
omotive power, 279,092/.; for neem and renewals of 
carriages and wagons, 68,491/.; and for traffic expenses, 
233,869 General charges amounted to 58,829/.; rates 
and taxes to 53,337/.; compensation for personal injury 
to 02451.; compensation for damage and loss of s 
to 8,088, ; legal and Parliamentary expenses to 10,9422. ; 
steamboat, . harbour expenses to 4203/.; and 
miseellaneous working not included in the foregoing to 
43,2001. The total working expenditure was 1,029,618/., 
and the total receipts, as given in the traffic returns, 2,025,911/., 
making @ proportion of expenditure to total receipts of 51 
or cent. The rolling stock consisted of 406 locomotives, 
072 carriages for the conveyance of passengers only, 9/1 
other vehicles attached to passenger trains, 6855 wagons of 
all kinds used for the conveyance of live stock, minerals, or 
general merchandise, and 341 carriages of other descriptions, 
making a grand total of 9685 vehicles, 1639 of which are 
owned by the Midland Great Western of Ireland, 898 by the 
Ulster, 878 by the Waterford and Limerick, 913 by the Bel- 
fast and Northern Counties, and 244) by the Great Southern 
and Western of Ireland Company. The total authorised 
capital on Lrish railways amounts to 32,823,218/., of which 
25,115,6101. may be raised by shares, and 7,714,608/. by 
loans. The total stock and share capital received is 
20,644,1207., 14,787,0024. of which is ordinary, 206,8257. 
guaranteed, and 5,650,308!. preferential stock. An analysis 
of the traffic shows that 15,308,677 passengers, as well as 
12,007 seanm ticket holders, were conveyed during the year, 
that the passenger trains travelled 5,625,278 and the goods 
and mineral trains 2,227,408 miles, and that the traffic 
consisted of 355,818 tons of minerals and 798,964 tons of 
general merchandise. 


held on the 9th proximo, when there will bea discussion on| Darlaston.—In gun lock and fittings the trade must be 
Mr. Morton's pepee, after which Mr, W. H. Maw, of London, | spoken of more favourably than as been the case now for 


*“O : ing High T |some time past. The present war and war rumours 
= cuspecsiiimemnerney mes vigiok tal anes cnet tend to aoe ee gun trade perhaps the most active of all 


The River Tyne.—At the last meeting of the River Tyne aie he a wee be ba Guam & Oe hasty ore 
Commissioners held at Neweastle, the secretary, Mr. Guthrie, | —s —— a seat ‘tel al 1% 
explained that during the past year there had been an| Walsall.—The war makes itself felt here also, and the 
increase in the revenue of upwards of 12,0007., an increase | same causes which operate in favouring activity in those 


ing > i 4 tati centres where special of manufacture are carried 
having taken place in every department. A deputation here | ey se pay wee nye enddlaen nd be oe 


North Shield ited upon the Commissioners and e a 
om the panendiay Ste An ing dock accommodation ok Coble | are busily engaged on military orders, and the ‘eo™ 
Dene for an im trade. The chairman, Mr. Alderman | powers of the town are being taxed to the ——- a = 
Cowen, M.P., informed the deputation that the Commis-/ ™ the last few days an has been received for 25,00 


sionars had never lost sight of the scheme for providing a| knapsacks at 8. each for the French Government, and it is 
dock at Coble Dene, and, indeed, what they all mss dong | stated that a similar contract for the same articles ue of a 
there was an indication of other works that might sooner or | superior quality is in the market om account of tl Unglish 
later be created there. Mr. Stevenson, M.P.. reminded the | Government. 
Commissioners that the desirability of providing for an im- | 
port trade had been long ago under their consideration, and; Krxestox-os-Tuames SvRrsrorsutr. — Mr. Clement 
they had been looking forward to the realisation of what one | Dunscombe, late assistant engineer to Mr. Baldwin Latham, 
of the deputation had called Mr. Ures’s (their engineer) | has been elected, out of 109 candidates, to fill the above post 
magnificent project, when the estate of the trade was such as | vacant by the resignation of Mr. Slagg. 
toe justify it being with. The Commissioners had _ 
already acquired 150 acres of d from the Duke of} Raistse ru CaPtarx.—Some months ago we alluded to 
Northumberland, and would no doubt convert Coble Dene | ¢ proposition made by Mr. C. Featherstone Griffin, of 19, 
into a dock ag goon as circumstances permitted. The subject | Great George-street, Westminster, for raising the Captain. 
was then referred to the Docks Committee. Since that time Mr. Griffin has been actively engaged we 
The Souter Point Lighthouse.—Last week the new light-| urging upom Sa a wae | 
house at Souter Point midway between the Tyne and the} attempt, and we believe ee us ong me obtain ~ 
Wear was opened. A deputation from the London Trinity sanction, to proceed at once dertakin vey 
House and several ladies and gentlemen were present at the | We make no Peurmg ~¢ our oo seem. oe nee - bes 
pn ann lighthouse shows at an | Ti Mme has been cerefully considered, and approved by Mr. 
elevation of 150 ft. above water mark a revolving ne | raids A 
white light of great brillancy at intervals of 30 seconds. Trevithick, Mr. Edwin Clark, and other well-known en 


From the same tower st a distance of 22 ft. below the upper ' gumeers. 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Tron Market.—Quivtness is the order of the 
day in the pig-iron market, with very little business doing. 
Stocks are increasing in the bands of some of the makers, 
and the shi ts continue to be very low. Last week the 
shipments amounted only to 7865 tons as inst 9590 tons 
in the eo ding week of last year; since the 27th 
of December the falling off is 6783 tons as compared with 
the corresponding period of 1869-70. It is not expected that 
the shipments will be materially increased d the next 
few weeks. Founders have not got their books very full of 
orders at the present time, and from this and other circum- 
stances prices continue to be low... The this day week 
were from 61s. 5d. to 51s, 6d., and d i the week there has 
been but little fluctuation. Yesterday's rates were rather 
indicati¢é of a downward tendeney. market to-day has 
been still easier, business being done at 6s) d.and 51s. 334. ; 
sellers wanting 51s. 4d. at the close, buyersat 51s. 3id. itis 
stated that, notwithstanding that Mr. Ferrie’saltered furnace 
is working so satisfactorily, the trustees of the Monkland Iron 
and Steel Company have decided not to alter any of the 
other furnaces at Calderbank or Chapelhall in the mean 
time. Amongst those persons who are at present making 
efforts to improve the blast furnace practice of Seotland, it is 
proper to mention Mr. Hunt, of Coltness, who has lately 
taken out two patents for improvements in the manufacture 


of pig iron. at gentleman is at present experimenting on 
some small furnaces before adapting his improvements to the 
larger ones. The number of furnaces in blast in Scotland 
is 127. 


Another Strike in the Malleable Iron Trade.—This branch 
of trade is again engaged in a serious wages dispute. A 
fortnight ago some of the principal firms gave notice that 
they intended to reduce the rates to pollen ls. per ton, 
and to millmen 6d. per ton; and at a number of the works 
the notice has expired. At others the notice was given a 
week afterwards, and is not yet expired; but there seems 
every probability that the dispute will be a very severe and 
bitter one. The men so far as they have given expression 
to their opinions, are quite resolved to stand out against the 
proposed reduction; and the millmen have determined to 
cast in their lot with the puddiers. Already there are from 
10,000 to 15,000 men out on strike. 
number will doubtless be very considerably increased. The 
works “out” are the St. Rollox and Motherwell Works of 
the Glasgow Iron Company, Blochairn, Mossend, Parkhead, 
Calderbank, and avend in the Coatbridge distriet. Amon 


employers have also held at least one meeting this week. 
it bas already popaagioel that at that meeting there was an 
indication of some division, owing to the fact that at one or 
two of the works, the owners of which are members of the 
lronmasters’ Association, some portions of the works were 


still going, although the works as a whole were supposed to 


be stopped. At some of the works there are pretty large 
orders on hand, and it is ‘eared that if the strike really con- 
tinues the North of England and Staffordshire will reap 
some benefit. The decision of Mr. Hughes in the case sub- 
mitted to him by the North of England Board of Arbitra- 
tion is looked forward to here with considerable anxiety, both 
by masters and men. It should be mentioned, in conclusion, 
that at a meeting of the men at Coatbridge yesterday a very 
conciliatory spirit was manifested, as may be observed from 
the tenour of the following resolution, which they 

and agreed to submit to the employers at their meeting, to 
be held in G iw to-day: “ That we, the ironworkers of 
Seotland, including all branches of the trade, do resume 
work at the old rate of wages, and that we agree to abide b 
the decision of the arbiter in the wages dispute in the North 
of England, with this difference, that any alteration in prices 
will date from the day on which the said decision is given.” 


Proposed New Dock at Berwick.—At a recent meeti 
the Berwick Harbour Commissioners, it was reported that 
the directors of the North-Eastern Railway Company had 
promised, in the event of the proposed new dock being made, 
to recommend the construction of a siding from Tw outh 
Station to the dock, with a coal depdt for vessels loading 
coal. The matter was referred to the Special Dock Com- 
mittee to make further inquiries, and to prepare a scheme 
for raising the funds. The committee have drawn 
up the scheme, which, with their report, has been approved 
of, and Messrs. Stevenson and Sons, engineers, Edinburgh, 
at the request of the Commissioners, have fixed on a site for 
the dock on the south side of the river near the old bridge. It 
will be some time before the work can be begun, as the Com- 


borrow money, which, however, will not be done in the next 
seseion of Parliament. 


The Northern Lighthouse Commissioners’ Works at Dhu 
Heartach and Chickens Rocks.—The arduous and difficult 
works of erecting lighthouses at Dhu Heartach and Chickens 
Roeks, in which the Commissioners of Northern Lighthouses 
- now engaged, are progressing satisfactorily. At Dhu 

ieartach—an isolated souk lying fifteen and a half miles 
south-west of Iona, and fully exposed to the Atlantie—the 
workmen were enabled to fand materials on 62 days last 
an as against 59 days in 1869, 38 days in 1868, and 27 
Gays in 1867. Mxperience hes shown that the workin 
season at this dangerous rock is practically limited to the 
months of June, July, and August. The lighthouse tower, 
which is a parabolic um of granite, quarried and dressed 
= Earraid, in the south of Iona, has now been built to the 
(ht of 48 ft. above the rock ; and if next season e as 
avourable as last, and the works sustain no damage from the 


Per. seas by which they are swept in winter, Messrs. 
pleted dusiat that the masonry of the tower may be com- 


ing the present year. The tower is to be sur- 
eee by a first-class fixed white light, elevated 160 ft. 
ta igh water. The work at the Chickens—« dangerous 
: covered rock which ties about a mile off the southern 
Point of the Isle of Max, in the very hottest part of a rapid 





Next Saturday the | 
+ 


the men there have been several meetings held, and the | 


| at present charged in Glasgow—4s. 


missioners will have to apply to Parliament for powers to | 


ry has been yo 
13 ft. The light will be revolving, and will be elevated 115 
above high water. 


i eae of the Caledonian and North 
British pope, oe or two ago several officials of the 
Caledonian ay British Railways were in London, 
former decisions 


parties, and there is no obstruction to the ts in 
eat yy to effect a satis settlement of the Edinburgh 
Glasgow and North c. In fact, the terms of an 
agreement are arranged with respect to this traffic, subject, 
however, to terms being come to as regards what is com- 
i There is no intention of reducing the rates between 

i and Glasgow and the North. 


Purchase of Traders’ Rolling Stock by the Caledonian 
Railway Company.—On this point, which, it may be remem- 
bered, was previously arnt to, it may now be stated that 
the traders’ rolling stock which has fallen into the hands of the 
Caledonian Railway Company has been purchased at a cost 
of upwards of 750,000/. 


The New Professorship of Geology in the Edinburgh 
University.—Sir Roderick Murchison, the co-patron with the 
Crown of the Chair of Geology endowed by him in the 
Edinburgh University, has nominated to that chair Mr. 
Archibald Geikie, F.R.8., F.R.G.S., Director of the Geological 
Survey of Scotland. Sir Roderick’s endowment, as formerly 
mentioned, is 60001, and the Crown is to give 200/. a year in 
addition to the interest on this sum and to the fees. 


Improved Production of Gaa,—It is stated that a Glas- 
gow gentleman, Mr. J. F’. Allan, has recently patented a 
simplified process of manufacturing coal gas. According to 
jreport, the apparatus employed dispenses with a large 
amount of the customary arrangements and appliances in 
common use, and also affords a supply of gas cheaper and 
better than has hitherto been given. Its illuminating power 
| has been determined to be fully one-third superior to that 
supplied to the publie by the Corporation of Glasgow, and 
with no perceptible trace of either sulphuretted hydrogen or 
jammonia. The material used is ordinary gas coal, from 
| which fully 25 per cent. more gas can be obtained than is 
| generally the case, and this at not more than half the price 
2d. per 1000 eubie feet. 


the North traffic, and some other 
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FOREIGN AND COLONIAL NOTES. 
Roumelian Railways.—A section of this system from Yedi 
| Koulé to Kutchuck-Tchekmedjé is finished, and will shortly 
|be opened for traffic. The definitive inauguration of the 
Roumelian lines will not take place, however, until a train 
| i direct from the capital to Adrianople. This re- 
1873 at the latest. 
| Rolling stock which had been ordered by the company in 
| France is detained for the present in Paris, but the th 
| Austrian and Upper Italy Railway Company has lent a few 
| carriages and engines. 
| Cotton from Kurrachee,—It seems that in November 
| 79,988 Ib. of cotton were shipped from Kurrachee. Of this 
| quantity, 70,560 Ib. were shipped to London. 


Telegraphy in the Argentine Republic.—An official report 
shows that in May, 1870, there were 836 miles of telegraph 
in actual operation in the Argentine Republic, while 1000 
| miles more were in course of construction. Wires are being 
| carried across the Andes to Chili, and a connexion is also to 
be established with Brazilian and other lines. 


Railways in New South Wales.—The Government of New 
South Wales proposes to borrow 1,550,0001, for railway pur- 
| poses, although it has not yet received authority to do so 
Of the amount sed to be raised, 290,000/. is to be 
applied to the completion of lines already sanctioned, 70,0002. 
for the construction of rolling stock to be manufactured in 
the colony, and 90,0002. for the \construction of a tramway 
from Goulburn to Braidwood, a distance of 69 miles. The 
remainder of the loan (1,110,000/.) is proposed to be applied 
to the extension of the northern, the western, and the 
southern lines of the colony to the combined extent of 166 
miles. 


The Inumber Trade in a — It ap that 
758,329,673 ft. of timber were cut year on the eastern. 
shore of Michigan, against 1,011,330,566 ft. cut in 1869, show- 
ing'a decrease fast ear of 253,000,882 ft., or about one-fourth, 
Notwithstanding this heavy decrease, the value of the lumber 
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| sult is expected to be accomp oe 














crop has been as ielding at $15 per 1000 ft. as much 

as $11,374,945. es was paid for aoe lumber alone, 

and to obtain the valde of the prodact pine forests of 
Michigan, last r we must »sts, laths, 
pickets, railsyties, telegraph poles, Btave bolts, &€. 

g| Indore State Réilway.— With to the engineers 
who have been inttusted with the jon of the Indore 


State Railway it may be observed Crawford Bell ase 
superintendimg engineer has char; 
first division is im charge of Mr. 
assistants; ‘this division extends from Kundwah to the 
Nerbudda, a distance of 40 miles. The second division is 
intrusted to Mr. J. Ramsay with one assistant ; it embraces 
the Nerbudda Bridge. To Mr. A C. Cregroen with four 
assistants has been assigned the third division which embraces 
about 30 mileé'df line and also the wits. The fourth 
division is inthe ‘hands of Mr. H. 5 it 
embraces 14 miles of line and the terminal works. 


Canadian Locomotives. ~— The Great Western Railway 





before Mr. Eborall, the arbiter, in reference to some of his sixteen 
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Changing Gauge in Canada.—The 
Great Western Railway of Canada recently 
the gauge of the Toronte and Hamilton branch of that 
system, from 65 ft. 6 im. to 4 ft. 8jin., in order to bring it 
into conformity with the New York , the Michigan 
Central, and other American lines. The length of the branch 
is 39 miles, and 250 men changed the gauge throughout in 
about 12 hours. A number of new narrow gauge cars have 
been constructed to run upon the section. 


Victorian Government Railways.—The net revenue of 
these lines in 1869 was 617,5691, or 36,1661. more than in 
1868. The working expenses in 1960 were 253,3441. The 
net revenue thus amounted to 364,2551., or 4.20 per cent. per 
annum upon the capital engaged. The corresponding return 
in 1868 was 3.46 per cent. per annum. 

Sewage Utilisation in India.—Mr. Rivett Carnac has 

Lord Mayo, the Lord-Lieutenant of India, over the 
Salt Lakes near Caleutta, and also over a farm on which a 
system of sewage manuring is being employed experimentally 
upon a large seale. 

Navigation of the Amazon,— Attention is being in- 
creasin e7 direeted to the Amazon. Tho Brazilian Govern- 
ment has made arrangements with a steam navigation 
eompany, in accordance with which the steamers of the 
company will in future ascend the great river as far as 
Loreto in Peru, without any increase being made in «& 
subsidy now paid out of the Brazilian exchequer, 

Station Accommodation at Toronto.—By an addition now 
being made at the south-east corner of its Yonge-street 
station and by removing the offices westward, the Great 
Western Railway Company of Canada is doubling its freight 
accommodation at that station. The company will shortly 
fit up offices for Messrs. Hendry and Co., eartage agents, in 
the eastern end of the station. 

Cost of Victorian Railways.—At the dlose of 1869 tho 
Victorian Government railways had cost altogether 9,261 ,331/., 
or 36,4621, per mile on 254 miles for traffic. Adding 
interest on capital paid by the Victorian T and not 
recouped from the net revenue of the lines, their cost would 
be increased to 11,318,463/. Well may the Victorian Govern- 
ment sigh for cheaper lines. 


Locomotives in Belgium.—The Bel Government has 
now let contraets for 30 locomotives for the Belgian State 
lines. The passenger engines have been let at 2000/ each ; 
some heavy engines capable of overeoming steep inclines at 
28001. each ; and some shunting engines at 1500/. each. 

Cotton Cultivation in Madras.—In September, 1<70. the 
area of land under cotton cultivation in the Madras Pro- 
sidency was 504,014 acres. The largest area of land under 
cotton was in the Bellary district. 

Brazilian Railways.—The traffic on the railways of Brazil 
suffered to some extent last year from short crops. The local 
authorities have still much to do in the execution of lateral 
roads, which would serve as feeders to the various lines. 


European and North American Railway.—This line starts 
at Bangor at the terminus of the Maine Central line, ant 
follows the eastern shore of the Penobscot 60 miles in a 
direction slightly east of north to Mattawamkeag Point. 
Here it makes an abrupt turn, and passes almost due east to 
the State line in Vaneeborough. It then passes through 
New Brunswick to the city of St. John, and from thenee to 
Point Duehene. When a gap between Mattawamkeag and 
Vanceborough has been Bodh dt ew: the line will have been 
exténded in all 300 miles beyond Bangor, and will have a 
up by a land route the whole of the provinces of New Bruns- 
wick and the northern part of Maine. 

Tar Ustos Pactric Ratsnoap.—From fecent advices 
from America, it seems almost certain that the Union Pacific 
Railway is bankrupt, and its ultimate ee me by the 
western half of the line, the Central Pacific ; is pre- 
dicted. 





Comrrsvovs Braxrs.— We understand that Messrs. 
Wilkin and Clark have concluded arrangements with the 





handnn with Havin aseen Daten for applying 
Clark’s continuous brake to the w! of passenger 
stock. ‘The recent disastrous railway accidents have proved 
decisively the want of a greater amount of brake power on 
express and we giad to that the 
London and North-Western has a Ny example to 
the other companies in this up of the 
stock with the continuous commenced ; 
and jadging from the ‘of Mr. Clark's 
arrangements on other lines, we no doubt that the re- 
sults will be perfectly .  ataues 
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ENGINEERING. 
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RECENT PATENTS. 

Tak following specifications of completed patents are all 
dated within the year 1870; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 262, 2s.) Robert Hogg Durie, of Elphinstone 
Colliery, Trannent, patents an arrangement of steam brake 
for locomotive engines in which we see nothing new except 
the lavish manner in which Mr. Durie has employed levers 
and rods to communicate the motion from the piston rod of 
his brake cylinder to the brake blocks. The patent also 
includes an old plan for applying brake blocks to the wheels 
of the train by the action of the buffer rods when the buffer 
springs sre compressed. To prevent this arrangement from 
acting when not required, Mr. Durie proposes furnishing the 
wagons with blocks hinged to the headstocks near the centre, 
these blocks being intended to take the thrust instead of the 
buffers when a train is being backed or shunted. In other 
words, it is proposed to do away with the action of the buffers 
just at the time when they are required. We wonder where 
the headstocks of wagons fitted with the proposed blocks 
would be after five minutes’ sharp shunting. Moreover, if 
applied as shown in the patent drawings the blocks would be 
useless if one of the wagons got turned end for end. 

(No. 267, 10d.) Henry Joseph West, of 4, King 
Edward-street, Southwark, patents cooling liquids by the 
evaporation in vacuo of volatile liquids in serpentine pipes 
immersed in the liquid to be cooled, the pipes being so 
arranged that the liquid to be cooled and that employed for 
cooling flows over the outer and inner surfaces of the pipes 
respectively in opposite directions. We see nothing new in 
the plans proposed. 

(No. 280, 1s. 4d.) Edward Brasier, of New Cross, patents 
machinery for breaking, heckling, streaking, and cleaning 
hemp, &c. This machinery is worthy of the attention of 
those interested in such matters; but our space will not 
permit us to describe it bere. 

(No. 284, 10d.) John Henry Johnson, of 47, Lincoln's. 
inn-fielda, patents, as the agent of Hippolyte Fontaine, of 

Paris, the neatly arranged “ domestic” steam engine 
iNustrated and described by us on page 429 of our ninth 
volume. 

(No. 800, 104.) Francis Robert Whitcombe Hedges, of 
High-street, Bow, patents an arrangement for varying the 
stroke of the tool bar in mortising machines. According to 
this plan the tool bar is provided with a stud taking hold of 
a block which fits the slot in a curved link or lever, this 
link having one of its ends attached to a radius bar, which 
moves around the main shaft as a centre, while the other 
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end is connected to a crank by a short rod. By varying 
the position of the radius bar the tool bar is driven from 
different pointe of the curved link and thus a variation in 
the stroke is produced. The annexed sketch shows the 
arrangement with the parts in such positions that the centre 
line of the stud on the tool bar coincides with the point of 
oscillation of the curved links, under which circumstances 
the stroke of the tool bar will be nil. 

(No. 806, 6d.) Charles Knizler and Adam Keppler, of 
New York, patent applying a flange to one or both sides of 
the blades of screw propellers at their peripheries, the 
object of the plan being stated to be to prevent the spread- 
ing of the water sideways. We doubt both the novelty of 
the scheme and its practical utility. % 

(No. 817, 4d.) Alfred Vincent Newton, of 66, Chancery- 
lane, patents, as the agent of William Fields, of Wilming- 
ton, U.S., and Jonathan Manning Roberts, of Burlington, 
U.S., freeing iron from sulphur and phosphorus, by apply- 
ing to a charge of, say, 500 1b. in a puddling furnace, a 
mixture consisting of 1 lb. of soda, 1 Ib. of litharge, 1 Ib. 
of sal ammoniac, and 2 oz. of manganese. These materials, 
it is stated, are to be finely pulverised and intimately 
mixed, and then tied up tightly in a paper wrapper and 
thrown into the melted metal. If it is desired to form steel, 
the iron, after being purified by the application of the 
mixture already mentioned, is to be treated with another 
dose, consisting of 2 lb. of chromate of iron, } oz. of silver, 
¢ oz. of platina, } oz. of rhodium, } oz. of iridium, } oz. of 
osmium, $ oz. of palladium, § Ib. of manganese, } Ib. of 
wolfram, and 1 gallon of charcoal. The description of the 
last-mentioned mixture reads as if the patentees desired to 


try the effect of a little of all sorts. 


(Mo. 818, 44.) Alfred Vincent Newton, of 66, Chancery- 
lane, patents, as the agent of James Henderson, of New 
York, a process for removing carbon, silicon, sulphur, and 
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LEA’S APPARATUS FOR DEPOSITING FOG SIGNALS. 
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phosphorus from crude cast iron by treatment with titani- 
ferous iron and fluor spar, The best method of carrying 
out the process is stated to be to remelt the pig iron in a 
cupola farnace in admixture with titaniferous iron ore and 
suitable fluxes, and to run the molten metal into cracibles 
or suitable furnaces, the interior surfaces of which have 
been coated with fluor spar rendered plastic by being mixed 
with starch or gum water or other mucilage. The following 
proportions of materials are stated to have given a good 
result: 7 ewt. of titaniferous iron ore (such as that found 
in Norway, and composed of peroxide of iron 22.63, pro- 
toxide of iron 28.9, protoxide of manganese 0.56, titanic 
acid? 40.95, alumina 2.11, magnesia 4.72, and silica 0,42) 
and 2 cwt. of fluor spar to the ton of pigiron, It is farther 
stated that when the resulting titaniferous cast iron has a 
larger percentage of silica than that above mentioned, it 
will be well to increase the proportion of fluor spar } per 
cent. for each additional percentage of silica in the iron. 
(No, 819, 84.) William Robert Lake, of Southampton- 
buildings, patents, as the agent of Francis Ashbury Pratt 
and Samuel Coit, of Hartford, U.S., an arrangement of 
friction clutch, which appears to possess some good points, 
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and which is shown in the annexed sketch. It will be seen 
from the latter that by moving the sliding collar, o, towards 
the left, the points, g’, of a pair of bent levers will be 
spread apart, and their other arms, g, caused to press the 
conical pulley, c, into contact with the rim of the pulley, a. 





The pulley, a, is loose on the shaft, whilst c, &, and o, re- 
ter. 


| lever, and pulling the latter over the é 
| the detonating signal pulled on the rail. At the same time 





volve with the lat 






Ws lately noticed in our “ Recent Patents” an arrange- 
pone mye by Mr. Charles Henry Lea, of Stafford, for 
0g 


enabli signals to be deposited on a line of railway by 
a si at any required distance from his box, we 


then stated we in to illustrate it in this journal. This 
we now do, the annexed illustrations showing Mr. Lea’s 
, as described in his patent, but in a rather crude form. 
r. Lea proposes to fix the disc or wheel, A, A, Fig. 3, at any 
given distance from the pointsman’s box at, say, distance 
signal, on the up or down line of rails, this dise being fitted 
with studs for holding securely a certain number of explosive 
signals according to size of wheel, and being worked from the 
gag 9 my the movement of the hand lever, B, Fig. 4. 
he dise, A, is fitted with a grooved pulley, C, having projec- 
tions to fall in the links of the chain, D, ig. 5, passing round 
and over another pulley ; this chain is weighted at the end and 
always tends to pull the wheel one way, while a pawl, E, rig 
2) is pl bove free to fall at certain times into the teeth, F, 
( Fig. 1,) on the wheel to stop each signal in its proper posi- 
tion on the line of railway. To the other end of the chain is 
attached a wire, which runs parallel with the line over pulleys 
to the pointsman’s box, being there coupled to a chain which 
over a loose wheel, M, Fig. 4, attached to the hand 
ever, B ; the end of the chain being weighted to keep it always 
in tension. The hand lever is fitted so that the a 
always at liberty except when the apparatus is required to 
voted ; but by prokig the pct I, at the top of the 
chain is fastened and 


the apparatus for communicating intelligence to the points- 


| man’s box is released, this being done by the oe pees 
| over a depressed lever, K, Fig. 5, placed at or near the disc, 


A, before mentioned. This lever is weighted according to the 
length of wire required to ring the gong or bell, N, Fig. 6, 
fixed in the box, signifying to the person in charge of the 
ee oes 
the fog signal. 

The a also registers each si exploded by 
means of's belt, L, Fig. G, attached to the chain, G, and 
having numbers prin on it; this belt revolves round 
the OS Se ee 
thus giving num signals used, insuring the ap- 

working correctly. P indicates signal “ off” and “ on,” 
Ey being attached to wire, Q, fitted with notches and rack, i, 
and 








cigh , - , 
ted for the 18th of February next, at the Ter- 
minus Hotel, Cannon-street. 
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MR. CHILDERS’S MINUTE. 
(Continued from page 40.) 

Is forwarding the above report, the chief constructor, who, 
as it will be hereafter seen, had on the 26th February, recom- 
mended that the experiment to obtain the ship’s centre of 
gravity should be postponed, made the following observa- 


“ 14th March, 1870. 

“] would first observe that, as all the works upon the ship 
mentioned in the two sets of estimates are in under 
the standing orders with reference to the shi 
there is no immediate necessity for their 
upon the details of the i 
J am about to submit, viz., that no farther sum be paid upon 
the ship during the present financial year, is approved 
their lordships. 1 shall submit this pro because, in the 
first place, it seems to mre igs be wrong to make 
the final payments upon a w so largely from 
the condoms of the contrat a ses a of 
and height of porte, unti ip thoroughly tried 
at as aa secondly, after consulting Mr. Luke (the Ad- 
miralty Inspector of contract-built ships), I am of opini 
that there will be work enough done upon other ships build- 
ing under contract to enable their lordships to pay upon 
them (in anticipation of future instalments) this desacial 
year, the amount outstanding upon the Captain, viz., a total 
of 83651. relieving ao year's estimates ,4 that amount, and 
thus enabling their lordships to make this payment u 
the Captain during the next financial year, if they full e 
decide. 

“ As this is an important pro , it may be well if I deal 
in the first place with the actual excess of ian og and draught 
of water in this ship. The additional draught beyond con- 
tract draught of water at the time of the trial was 22 in., 
which is equivalent to a weight of 735 tons, and, therefore, 
somewhat exceeds the weight not only of the entire coal 
supply of the ship but also of all the powder, shot and shell 
likewise. The weight of the coal is 500 tons, the weight of 
the shot and shell 183.7 tons, and the weight of the powder 
44.5 tons, the three making together 728.2 tons, 7 tons;less 
than the excess. Their lordships should understand that, 
when this excess existed, the shi had received only such 
weights as were due to a complement of 400 men, and_to the 
original proposals of Messrs. Laird in other which 
are considerably below in some items the weights which she 
will really have to carry when equipped in accordance with 
the practice of Her Majesty's service, as it can hardly be 
doubted that, when the ship takes her place in Her Majesty’s 
Navy and in the Channel squadron, under the same condi- 
tions as other ships, she will be required to the same 
warrant officers and other stores of all kinds; and as it has 
also been arranged, by the express desire of Captain Coles, 
that the ship shal! carry 500 men and stores, there seems 
reason to believe that the 22 in. of excessive draught of water 
will be ultimately considerably increased. It is also proper 
to add that there is some doubt about the weight of the coal 
on board being as great within a few tons as has been 
assumed in the reports of the officers, but the benefit of this 
doubt has been given to the ship. It is also proper to men- 
tion, in passing, that, although it is very satisfactory to find 
that the ship fulfilled her intended speed, notwithstand- 
ing the increased draught of water, this result has heen ob- 
tained by a very excessive weight of engines and boilers, as 
will ged from Mr. Wright's report. 

“ The height of the freeboard, or of the gunwale of the 
ship, on her trial with the increased draught of 22 in., was 
6 ft. 7in., and as I have already stated, when this ship 
finally proceeds to sea, even this will be subject to a consider- 
able reduction. 

“ My reason for advising their lordships to withhold further 
payments upon the ship until she has been tried at sea, is 
to be found in my strong conviction that a ship of her size, 
with this height of freeboard only, and with the guns sonear 
to the deck as the guns are, cannot possibly prove a satisfac- 
tory sea-going ship for Her Majesty's Navy. If the original 
height of the ship’s freeboard has been con/ormed to, it would 
still have been a serious question whether the guns could be 
fought in all weathers ; but with the height reduced to the 
amount already stated, I am unable any longer to anticipate 
& satisfactory result to the trials of the ship in such seas as 
the Monarch has already had to encounter. 

“In a report by Captain Macomb of the Monarch’s escort, 
the Plymouth, to the American Secretary of the Navy, 
Captain Macomb states that with the height of freeboard 
which the Monarch has, and which is considerably more 
than double that which the Captain will possess, he considers 
that there are but few occasions in which the roughness of 
the sea would prevent the Monarch from fighting her guns, 
but if there be any occasions in which guns, so lofty as the 
Monarch’s, will be prevented from fighting by the mere 
height of the sea, it seems to me out of the question to sup- 
pose that guns so low as those of the Captain can be fought 
even under the conditions of sea which are frequently met 
with in the cruises of the Channel squadron, and to which a 
British sea-going man-of-war of the first or second class is 
at all times more or less liable. I also know it to be the 
pinion of very many naval officers, that the effective fighting 
ot the Captain’s guns, under very crdinary circumstances of 
weather, is considered to be out of the question. Looking 
to the difficulties of obtaining exhaustive trials of Her 
Majesty's ships on such points, with reports so impartial and 
so decisive in their character as to decide the action of the 
Government, I am quite prepared to find that no conclusion 
upon this subject will be arrived at until the ship has under- 
gone a lengthened experience at sea; but I nevertheless 
consider that so serious a departure from the ship’s contract 
design should be followed by at least a suspension of the 
final payments until some experience at sea has been had with 
the ship. I consider this the more important, because it is 
not impossible that Captain Coles may disclaim the vessel, 
and represent that she does not fulfil his intentions and ex- 
pectations, notwithstanding the fact that he has systematically 
certified his satisfaction with the ship during the various 
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Sir 8 mite te dewsetiés ha than teed 
ir neer m, in forw: ve 
made the following Minute : . — 
“15th March, 1870. 


“ A very important question is started by Mr. Reed in his 
report. Under ordi circumstances, the survey which 
has been held on the Captain, and her lormances at 
measured mile, would justify us in ordering the final instal- 
ment (less the trifling sums chargeable to the contractors 
for unexecuted works) to be paid to Messrs. Laird ; and ina 
financial point of view it would be most convenient to us to 
do so, no provision having been made in 1870-71 for any 
money on account of this ship. 

r. Reed, however, considers, and indeed shows, that the 
Captain in one most important respect differs ly from 
the ship they en to construct tor the Admiralty. The 
ship is now (without all the weights which, if “ae in 
the same way in proportion to her to as the h, 
she would carry) immersed 22 in. beyond her calculated load 
draught; in other words, she has brought her guns 22 in. 
nearer the water than they were intended to be. The con- 
sequences of this have been pointed out by Mr. Reed, and 
they appear to him so serious as to induce him to 
that the final payment on the ship should be deferred until 
she has been tried at sea. 

“On consulting the terms of the contract entered into 
between the Admiralty and Messrs. Laird, there is no doubt 
that strictly speaking the Captain does not conform to the 
drawings and plans on which it was stipulated that the ship 
should be built, and thet it rests with the Admiralty to 
declare by its officers, before final payment 1s made, whether 
the ship 1s completed for sea in terms of the contract. 

“Tt is also stated that the contractors and Captain Coles, 
as joint designers, are to be held strictly responsible for the 
successful completion of this ship, both as regards rate of 
speed, and in every respect to the complete satisfaction of 
the said commissioners. 

“If the workmanship and materials are found and declared 
by the Admiralty at any time, either before the vessel pro- 
ceeds to sea or after a year’s employment at sea, to be so 
defective as not to answer the purpose for which the vessel 
was intended, then the contractors are bound to repay all 
the money they have received from the Admiralty; but this 
clause applies to workmanship and materials only, and not 
to deviation from, or non- fulfilment of the design. 

“ Considering all the clauses of the contract, and the speed 
the ship has attained, it is very doubtful whether at any 
future time, if the Captain should prove a very indifferent 
sea-boat, and find that her guns from being too near the 
water were frequently of little use, the Admiralty could 
refuse to receive the ship, as being unfit for Her Majesty's 
service, and in consequence, demand the repayment of the 
moneys paid to the contractors; unless it were clearly the 
opinion of the Admiralty solicitor that the contract enables 
us to do this, I do not see any advantage in postponing the 
final payment until after the ship has been at sea. I 
am inclined, after giving much consideration to the chief 
constructor’s observations, to advise that as soon as Captain 
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Having thus described the several trials of the Captain to 
the time of her loss, I propose to inquire what calculations had 
been made as to her stability, either by her builders or by 
the ye 

It is desirable, in the first place, to state accurately what 
calculations affecting stability are usually, or exceptionally, 
made in the cases of ships built for the navy, either in Her 

j ys dockyards or by private firms. 

‘he following (expressed so far as possible in untechnical 

language) appears to be the usual practice. 
isplacement, that is to say, the contents and weight 
of the volume of water —— by the ship at her designed 
draught ; and the centre of buoyancy, that is, the centre of 
gravity of that volume, are invariably calculated from the 
wings. The metacentre, that is to say, the point at 
which a vertical line drawn through the centre of reed 
(when the ship is slightly inclined) intersects the vertical 
longitudinal plane through the centre of buoyaney when the 
ship is spent, is also a caleu from the 
. The centre of gravity of the ship is also so calcu- 


When the ship is afloat the caleulated weight of hull is at 
once verified, but, as a general rule, no further calculations 
as to stability are made. 

But since 1854, when the Perseverance upset in dock, 
centres of gravity have been found by actual experiment 
for certain ships. The following is a list of the ships actually 
so treated since that date until the loss of the Captain. 


Perseverance | Cadmus | Crocodile 
Urgent | Prince Consort Penelope 
Transit Achilles Juno 
Pearl | Valiant ‘avorite 

| Minotaur Briton 
Conqueror | Warrior Inconstant 
Orion Vixen Captain 
Satellite Bellerophon 


The object of this experiment is to obtain a measure of the 
comparative stability of similar ships at various draughts, 
the variations in the distance between the centre of gravity 





Coles’s certificate has been received the final instalment 
should be paid in the usual manner, deducting from it the 
suins which will be due for;works performed at the dock yards 
chargeable to the contractors, and I recommend all the other 
estimates and arrangements proposed by the chief constructor 
for approval. i ‘ 

“ Before ordering the final instalment to be paid, I think 
the solicitor should be asked for his opinion as to the right 
of the Admiralty to refuge to receive ship on the grounds 
set forth by the chief constructor. 


( oye “ BR. 8. Ropinsoxs.” 
In the appendix will be found the e dence which 
ensued between the Admiralty, Messrs. Captain Coles, 


and the solicitor, up to the July, with reference to the 


final acceptance of the ship and payment of the balance due 
porto a oer But the latter i in this matter 
will be deseribed in a subsequent part of this Minute. 

On the 22nd April, 1870, the Cw was ; 
and upon the 6th May she on her first trial cruise 
in company with the and Volage. : 

The Controller of the Navy embarked asa sl 


the Monarch, with a view to studying the 
the two turret ships. His reports oa their performances are 


dated 3ist May, and I append them in fall 





and met tre at those draughts being caleulated from the 
result of the experiment. Up to the present year this com- 
the calculats idered under any circumstances 
to be 'y for ing the stability of shi 
In 1867, however, when, as already stated in this Minute, 
Mr. Henwood’s design for converting wooden men.-of-war 
into a turret ships Peek to ie te was 
being di a gestion was r. Barnaby, 
one of the Assistant Ceateusins of the Navy, that it was 
desirable to caleulate accurately the positions of the angles 
at soni oe Se oe ility for such ships, 
scources of in them having been pointed out. 








1 


to any actual ship built or building, whether of low or 
freeboard. oe ee eee any Ot 
the Scorpion, masted, low freeboard, turret since 
1865, nor as to the G Thunderer, or Cy classes of 
unmasted turret ships now being built. 

It becomes necessary now to state which of these calcula- 
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tions were mado in the case of the Caption, by whom ond 


The calculations made by Messrs. Laird, and submitted to 
the Admiralty with the original design, were as follows: 
1. T i t 


2. The estimates of her weights. 

3. The position of the centre of buoyancy. 

4. The position of the met tre. 
No approximation to the ition of the centre of gravity 
was given to the Admiralty, although from the evidence at 
the court-martial it would appear that Messrs. Laird had 
estimated that position, and the im ce of accurately 
calculating it had been (on the 10th August, 1866) brought 
under their notice by the Admiralty. 

When the ship was floated out it was seen that the weight 
of her hull was greater than had been anticipated by Messrs. 
Laird, and it became evident that when she was complete 
she would be many inches below her promised load draught. 
The correspondence which resulted from this discovery, and 
the refusal on the part of the Admiralty to accept the ship 
until she had bees tried at sea, I have set out in an earlier 
part of this Minute and in the appendices. 

Meanwhile, on the 24th February, 1870, Messrs. Laird 
wrote this following letter to the Controller of the Navy : 

“ The Controller of the Navy. 

“ Sir,—Referring to your letter of 9th August, 1866, on 
the question of the disposition of weights in relation to centre 
of displacement and consequent stability of the Captain, we 
beg to submit that now she is completed, and before she pro- 
ceeds to sea, a careful experiment should be made by in- 
elining with weights in the steam basin, to ascertain the 
position, in a vertical direction, of the centre of gravity with 
greater certainty than is possible from calculation. 

“The importance of such experiments has been acknow- 
ledged, and much value has been attached to those made on 
the Prince Consort and Research, under the direction of Mr. 
Reed, C.B., and recorded in the proceedings of the Institution 
of Naval Architects in March, 1364, and again in the Achilles, 
under the direction of Mr. Barnaby, aa recorded in the pro- 
ecoedings of the Institution of Naval Architects in 1865, and 
again in the Valiant, Minotaur, and Warrior, under the 
direction of Mr. Barnes, as recorded in the proceedings of the 
Institution of Naval Architects in March, 1560. 

“It was felt that iron-cased ships differed so much from 
all preceding ships, in many respects, that it was highly 
necessary some such experiments should be made, and as 
these ships differed from ships not armour-clad, so the 
Captain may be said to differ, in many respects, from other 
iron-clad ships, and hence our reason for requesting that 
their lordships will allow similar experiments to be made 
with the Captain. “ We are, &c., 

(Signed) “ Latrp Bros.” 

The Chief Constructor, to whom the letter was referred, 
minuted it as follows :— 





“26th February, 1870. 
“Submitted that Messrs. Laird be informed that steps 
shall be taken for ascertaining the vertical height of the 
Captain's centre of gravity when an opportunity offers, and 
the weather is settled, but that it is not considered desirable 
to attempt to carry out the experiment before the fortheom- 
ing steam trials are completed, or while the weather is so 

unsettled. (Signed) “EE. J. Resp.” 











And, by order of the Controller of the Navy, s in 
‘hans eosdd wa aie to” Maen Balok eo te 


F . 

No further application to the same effeet by Mesers. Laird 
was made before the ship's loss, nor did the Chief Constructor 
ag’ to make the experiment before he left office in July. 

Yhen the Captain was about to return from her third 
trial cruise, the Controller of the Navy, on the 20th July, 
made the following recommendation : 

“ The immersion of the Captain with all her weights on 
board having exceeded the calculated mean immersion by 
about 27 in., it is evident that any calculations the designers 
of that ship may have made as to the position of the meta- 
centre with reference to the centre of gravity of the ship, 
must, under present circumstances, be liable to considerab 
doubt and uncertainty. 

“It appears to me of the highest importance that the 
exact position of the centre of gravity should be established 
by careful measurement without further loss of time; and I 
recommend that immediately on her arrival at Portsmouth, 
steps may be taken, under the direction of one of the Assistant 
Construetors, to ascertain its exact position in the Captain. 

* If Sir 8. Dacres, and the first lord concur, | will give the 
necessary instructions. 


(Signed) “R. 8. Roprssow.” 


Orders were given accordingly, and the experiment was 
conducted by Mr. Barnes, on the 29th July, 1870, in the 


presence of Captain Coles and — Burgoyne. The | 

Jontroller of the Navy | 
on the 9th August showed that the centre of gravity was | 
This result, as stated by | 


result communicated verbally to the 


2.6 ft. below the metacentre. 
Messrs. Laird at the court-martial, almost exactly tallied 
with their estimate. 

When this position was communicated to the Controller 
of the Navy, he verbally directed Mr. Barnes to work out the 
curve of stability, and on the 23rd August such a curve, 
representing not the real ship but a Captain deprived of the 
assistance of her poop and forecastle, was laid before the 
Controller of the Navy. 
calculations in order that he might be able to deal with 
Messrs. Laird’s renewed applications for the payment of the 
last instalment of their contract. 

Messrs. Laird’s letter was as follows : 

“ Birkenhead Iron Works, Birkenhead, 8th August, 1870. 

“ The Secretary of the Admiralty. 

* Sir,—Keferring to our previous correspondence about the 
payment of the balance of the contract for the Captain, and 
their lordships’ letter of 23rd July, S 334, informing us that 
there lordships must await the return of the Captain from 
her cruise, as some ten days have elapsed since her return, 
and the ~ has again gone to sea, we trust that we may 
receive the balance due to us. 

“We are, &., 
(Signed) “ Latep Bros.” 

In reply to Sir Spencer Robinson's order to hasten the 
report on the position of the centre of gravity, Mr. Barnes 
reported : 

“23rd August, 1870. 

“Sir Spencer Robinson,—I beg leave to state that the 
calculations which have been made, from the data furnished 
by the inclining experiment at Portsmouth, show that the 


Sir 8. Robinson had expedited the | 


centre of gravity of the Captain with 500 tons of coals on 
board, ond’ completa ta every other respect, is 2.6 ft. below 
~ When it her ls, provisions, water der, shot, 

“ a coals, water, powder, and 
shells have been consumed and her boilers Sanpete; bat vlotes 
of gravity is 1.29 ft. below the corresponding metacentre . 

“ In the Latter condition the stability of the ship would be 
very small, but it could be readily increased considerably by 
letting water into the double bottcm, for which the necessary 
means are provided. 

“As the stability of tlie Captain therefore is readily in- 
creased, when the ship is light, by the admission of water 
into the boilers or the double bottom, it will probably be un- 
necessary to send orders to the captain of the ship pointing 
out this remedy for want of stiffness, as it is well known to 
hi 


m. 

“The distance of the metacentre above the centre of 
gravity for several ships is shown in the accompanying table, 
in order that a comparison may be readily wale 

“In addition to the case where the stability is very small 
on account of the consumption of some of the weights, there 
is another case in a rigged ship with a low freeboard which 
requires careful examination. 

“ With a view to test the Captain's qualities in this respect, 
we took the case in which she was floating at a mean draught 
of 25 ft. }in., which corresponds to her load line with 500 
tons of coals on board. 

“ We assume that the side plating on the poop and fore- 
castle has been so damaged that the ship may be considered 
a rigged monitor with a freeboard of about 6 it. 

“ At that draught, with an inclination of 14°, the gun- 
wale on the immersed side is level with the water, but the 
stability of the ship notwithstanding goes on increasing 
until an inclination of 21° is reached. 

“ As Mr. Reed has pointed out, in his paper on rigged 
monitors, that with a pressure of canvas which would in- 
cline the ship to say 8°, the inclination of the deck of the 
ship to the surface of the wave may reach about 34° (in this 
| ease) before the ship would upset. 





| “As this angle is large, we do not consider that even with 
the sides of the poop and forecastle destroyed the Captain 
would be unsafe. 

“ We have not considered the case when the Captain was 
much deeper in the water, by say one of the compartments 
becoming filled, as we considered we should be pushin 
our assumptions too far, but it is manifest that in a sigiged 
ship with a low freeboard the danger of upsetting is increased 
by every increase in the draught of water. 

“I beg leave to attach a diagram* showing the variation of 
the stability of the Captain for all angles of inclination, from 
the upright to about 40°, when a position of instability is 
reached. This diagram corresponds to a draught of water of 
26 ft. 4in., the side plating of poop and forecastle being 
damaged. 

“A further complete report will be made in the course 
of a few days, when the calculations ordered are completed. 


(Signed) 
“F. EK. Barwes.” 





i. The diagram referred to, in Mr. Barnes's letter, we shall 
ublish next week, with the continuation of Mr. Childers’s 
inute.—Ep. E.} 





A TABLE SHOWING THE METACENTRIC HEIGHTS FOR THE UNDERMENTIONED SHIPS AS DEDUCED FROM 


EXPERIMENT, UNDER THE CONDITIONS STATED BELOW. 
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THE ACTION OF STEAM IN THE 


CYLINDERS OF LOCOMOTIVES. 
By Frep. J. Suave. 
(Continued from page 64.) 

Theoretical Curve of Expansion. In order that we 
may discover the action that takes place in the 
cylinder of any steam engine daring the period of 
expansion, we must draw on ‘the cator 
the curve which shall represent exactly the sue- 
cessive pressures that would have existed had ‘the 
steam expanded without loss or gain of heat from 
any external source, and without loss or gain of 
pressure from leakage at the valves or past ‘the 
piston. The a of the actual curve, shown 
on the diagram, from this theoretical curve of € . 
sion, exhibits what increase or diminution of weight 
the steam has undergone, and we have then only to 
decide to what causes this is due. 

The facts which we have just considered will in- 
struct us as to the mannér in which the true theo- 
retical curve is to be constructed. It is evident that 
we must allow, in drawing this line for the loss of 
pressure resulting from the condensation produced 
by the conversion of heat into the work performed 
by the steam, deducting, however, from this amount 
of heat abstracted, the quantity of heat set free, 
due to the greater total heat normal to the steam 
at its higher initial pressure than that normal to it 
at its pressure after expansion, since this gain and 
loss are inseparable from the expansion of the steam, 
and the resultant pressures which they give rise to 
are those which the steam in the cylinder would 
actually have were it entirely unaffected by external 
influences. 

This point appears to have been generally over- 
looked by writers on this subject, and the theo- 
retical curve has been laid down either according to 
the law of Boyle and Marriotte, that the pressures 
are inversely as the volumes, or, more properly, 
from a Table giving the pressures of steam corre- 
sponding to different relative volumes, as deter- 
mined by experiments upon the evaporation of a 
given weight of water under different pressures, As 
we have just shown, the fact of the expansion line 
of a diagram agreeing with a curve constructed in 
this manner, would prove that heat or steam had 
been derived from some external source to supply 
the loss due to the conversion of heat into work, 


dotted line is the curve as usually drawn. In this 
case the suppression occurs when thesteam occupies 
a +7 equal to }lin. in the length of the stroke, 
and the piston moves nearly 8 in. farther before the 
opening of the exhaust. The initial pressure is 
97 Ib., and at the time of opening of the exhaust 
the indicated pressure is 51 Ib., which is 34 Ib, above 
the true curve, as shown by the full line beneath. 
The latter falls 2 1b, below the dotted curve. ‘The 
excess of 34 lb. in the indicated over the theoretical 
pressure shows an addition of 7} per cent, to the 
initial quantity of steam during expansion. It is 
impossible to tell, in the absence of data as to the 
condition of the valye, how much of this accession 
of steam is due to leakage at the valve face, and 
how much is due to the re-eyaporation of water 
condensed during the first part of the stroke, but as 
this process of evaporation goes on still more rapidly 
during the exhaust, it will be seen that if the rise 
of pressure indicated is due to this cause, then the 
quantity of steam condensed during admission must 
have been considerable. It will be observed, how- 
ever, that the indicated line begins to rise above 
the theoretical curve immediately after the sup- 
pression of the steam, and before the pressure 
has fallen off sufficiently to give rise to any con- 
siderable amount of evaporation, and it is possible, 
therefore, that the gain is in good part due to leak- 
age at the valve. 

The two diagrams, Figs. 4 and 5, given on page 
21 of our last number but one, throw consider- 
able light on the influence of speed on the amount 
of condensation due to the temperature of the 
cylinder, and though not from locomotives, they 
will aid us in the study of the action of the steam 
during expansion. ‘They are from an engine with 
a partially steam-jacketted cylinder of 36in. dia- 
meter by 48 in. stroke, fitted with single beat 
poppet valves, which, at the time these diagrams 
were taken, were new, and in good condition, so 
that it is unlikely that there was any leakage what- 
ever at the valves. The first, taken with a pressure 
of steam of 35 1b., and a speed of 25 revolutions 
per minute, exhibits an expansion line which agrees 
very closely at first with the theoretical curve, fall- 
ing, however, about 4 1b. below it between the point 
of cutting off and the third-tenth of the stroke, at 
which point it crosses the curve and continues to 
rise above it till the end of the stroke, at which 





and hence it cannot be taken as the theoretical 
curve for purposes of comparison, 

In order, then, to construct the true curve, ws 
first determine the exact volume of steam contained 
n the cylinder at the moment of suppression, in- 
cluding the contents of the clearance space and 
steam ways expressed in inches of length of the 
cylinder. In a Table of the properties of saturated 
ste we find the relative volume of steam 
at the initial pressure. ‘Then, for each successive 
point of the stroke we multiply this quantity by 
the ratio in which the volume of steam in the cylin- 
der has been expanded, and ascertain from the 
‘lable the pressure corresponding to the relative 
volume so obtained. These pressures laid down on 
the diagram at the points for which they have been 
»btained, and connected by a curve, will give the 
oretical curve as ordinarily constructed, and 

h may properly be called the curve of relativ 
pressures and volumes of saturated steam. Now, 
to render it correct as a datum line for comparison 
th the actual curve of the diagram, we must as- 
certain, in the manner already explained, the 
amount of reduction of final pressure due to the 
work which has been performed by the steam during 
its expansion, and deduct this from the final pres- 
given by the curve already constructed. A 
yperbolic curve starting from the same point as 

previous one, and terminating at the point so 
und, will be the true theoretical curve of expan- 
nh. 
rig. 6 shows a diagram from a cylinder 18 in. x 
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20 in., in which the true‘curve has been laid down 
in this 


manner, as shown by the full line. The 





point it shows a pressure of 34 Ib. in excess of the 
| theoretical pressure, ‘The second, taken from the 
same cylinder with 31 Tb. of steam, and at 12 revo- 
| lutions, shows that the pressure, after the closing 
lof the steam valve, fell 2 lb, below the theoretical 
curve, rising again so as to cross this curve at 34- 
| tenths of the stroke, and reaching a point, at the 
time of opening of the exhaust, 5 lb. above the 
theoretical pressure. In this case the extremes of 
variation in each direction from the theoretical 
curve are considerably greater than at the higher 
speed, and this is easily accounted for by the fact 
that at the slower speed a larger quantity of water 
was evaporated by the cylinder in the latter part of 
the stroke and during the exhaust, and its tempera- 
ture accordingly lowered in the same proportion, 
thereby causing dn increased condensation at the 
commencement of the stroke, 


we have already said, an important argument in 
favour of high speed engines, since although there 
s apparently a gain by the rise of pressure at the 
end of the stroke greater than the loss by its fall at 
the commencement of expansion, yet as this re- 
evaporation continues even more rapidly during the 
return stroke, when it can supply no useful pres- 
sure, the cylin ler is the reby cooled to such an 
extent as to cause the condensation of a much 
greater quantity of steam op its admission than can 
be re-evaporated during expansion. In the slow 
speed diagram before us, the theoretical pressure at 
the time of opening of the exhaust would have been 
but 741b. above a vacuum, and the fact that the 
indicated pressure is 12}1b., shows that a quantity 
of steam, no less than 59 per cent. of what was 
contained in the cylinder at the time of cutting off, 
has been added by re-evaporation of water con- 
densed during the admission of the steam. Under 
such circumstances it is clear a very considerable 
loss must oceur from this cause. 

The analysis of a number of diagrams taken from 
the same engine shows that the amount of departure 
of the actual pressure at the end of the stroke from 
that indica by the theoretical curve bears a 
certain relation to the extent to which expansion 
has been carried. The following Table contains 





This fact, which | 
these diagrams so clearly bear witness to, forma, as 


the data given by anumber of diagrams taken by 
the writer from engines of the Erie Railway, U.S. 














| | Percentage 
Revolu- | Percentage : 
Engine. | Cut-off. | tions per a of pe 

minute. jexpansion. pressure. 
No. 
204 35 200 2.6 +13.1 * 
pS ee ee | a6 2.25 + 27 
205 | 42 90 2.14 +10. 
208 |. Aa 210 2.44 +15. 
204 Ab 40 2. + 39 
155 bd &4 18 + 08 
204 50 160 is + 61 
203 | 168 18 + 56 
155 | £0 148 1.8 + 62 
165 | #2 52 1.7 + 56 
165 | # 77 16 + 16 
28 (| 55 122 1.6 + 51 
246 55 75 14 0. 
155 60 7 15 0. 
165 | 60 74 L6 — 19 
155 | 68 36 14 — 19 
260 | 80 1,2 - 6, 








In the column headed “ Cut-off” is given the 
percentage of the whole capacity of the cylinder, 
including clearance, which was filled with steam at 
the moment of closing of the valve as nearly as the 
latter can be determined by the curve on the in- 
dicator diagram. ‘The difference of final pressure is 
measured at the point where the volume is »}ths of 
the total capacity, this being about the point at 
which the release commences, The sign + in- 
dicates that the final pressure was in excess of the 
theoretical amount, and conversely the sign — that 
the actual pressure fell below the theoretical curve. 
All the engines had inside cylinders 18 in. x 20 in., 
except No. 246, which had outside cylinders 18 in, 
x 22 in. lagged with wood and covered with brass, 
as usual on American engines, Taking an average 
of the foregoing results, it would appear that with 
all rates of expansion greater than 1.5, that is, with 
the steam admitted until .60 of the cylinder has 
been filled and then expanded to a volume of .90, 
there results an excess of final pressure over that 
theoretically to be expected, and for less measures 
of expansion a deficiency of final pressure results. 
The average of the results would indicate that for 
assumed periods of 30 and 100 per cent, of admis- 
sion there would be an excess of pressure in the 
one case corresponding to an increase in the weight 
of live steam of 15 per cent., and a deficiency in 
the other of 17 per cent. of the quantity contained 
in the cylinder at the commencement of expansion. 

No difference appears to exist in this respect 
between the inside and outside cylinders, the same 
general average answering equally well for both. 
The speed at which the engine is working appears 
at first sight to affect the discrepancy of pressure 
in the opposite direction from what we should an- 
ticipate, as it will be seen from the Table that, as 
arule, the higher the speed the greater is the excess 
of final pressure, while for low speeds the excess is 
quite small. ‘This is, however, undoubtedly due to 
the fact that the diagrams at slow speed were taken 
while starting from the stations, and the less rise 
of final pressure is, in these instances, accounted 
for by the comparative coolness of the cylinder. 
The great amount of re-evaporation taking place 
with high rates of expansion, indicating, as it does, 
a still larger condensation of high-pressure steam 
during admission, shows a source of loss which 
tends to reduce, in a certain measure, the economic 
gain theoretically derivable from large ratios of 
expansion. It will be evident, however, from what 
has been said, that if by any means we can prevent 
the condensation of steam during admission, then 
there will be no water to be re-evaporated during 
the last portion of the stroke and daring the ex- 
haust, oni consequently the cylinder will not undergo 
the chilling action which usually results from that 
process, and as a consequence the initial loss will be 
avoided, ‘This end may be partially effected by the 
use of a steam jacket, vad yee Sade 
of superheated steam, and where the full economy 
due to high measures of expansion is desired, some 
such prevention of condensation should be em- 
slopes: 

(To be continued.) 
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THE ALLEN ENGINE. 
CONSTRUCTED AT THE ALLEN BNGINE WORKS, NEW YORK. 
(For Description, see Page 64.) 
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BOX-MAKER’S CROSS-CUT SAW BENCH AND CHAMFERING MACHINE. 
CONSTRUCTED BY MESSRS. ALLEN RANSOME AND CO., ENGINEERS, CHELSEA. 





Cs PELL OLED on. 


Is a recent number of this journal we mentioned that 
Messrs. Allen Ransome and Co., of King’s-road, Chelsea, 
had lately brought out several new wood-working ma- 
hines well worthy of notice, and we stated that we should 


bines fully. In fulfilment of this promise we now publish 


r 
take an early opt ortanity of des ribing some of these ma- / 
ri 
‘ 


ngravings of a box-makers’ cross-cut saw bench, designed | 


and patented by Meters. Allen Ransome and Co., and also 
a very handy little combined shaping, chamfering, mortising, 
and boring machine by the same makers. Figs. 1, 2, and 
3 of the annexed illustrations refer to the former, and the 
remaining figures to the latter machine. The engravings 
are drawn to a scale of 1 in.—1 ft. 

In the first-mentioned machine the circular saw is 
mounted at the upper end of a pair of vibrating levers, 
which oscillate on a shaft at the bottom of the machine, 
this shaft carrying, between the levers, the belt pulley from 
which the saw is directly driven. 
levers is cast an arc, the teeth of which are geared into by 
& worm, as shown, the shaft of this worm carrying at one 
end a pair of concentric beve! wheels of different diameters. 
Into these wheels gear a couple of bevel pinions, the one 


fixed on a countershaft, and the other on a sleeve or tubular | clearly in Figs. 1 and 2. The stops on the sliding bar just | fall. An inclined 
shaft, encircling that just mentioned, and revolving freely | mentioned are adjustable, so that the stroke of the saw can | facilitates the falling 
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| on it, Both the countershaft and sleeve are provided with 
| belt pulleys, and between these two pulleys is placed a 


| third, and loose, pulley, as shown in Fig. 2. An examination | 
| of the figure just mentioned will show that, by shifting the | 


belt on to one or the other of these three pulleys, the worm 
shaft can be driven in either direction or left stationary, and 


shaft gearing into the smaller of the two bevel wheels on the 
worm shaft), the worm will be driven at a higher speed 
than when it derives its motion from the bevel pinion on the 
sleeve, this pinion gearing into the larger of the two concentric 
bevel wheels. By this arrangement the worm shaft is made to 
give a slower motion to the saw when feeding it up to its 
| work than when withdrawing it for another cut, the pro- 
portions of the two concentric bevel wheels being such, in 
| the machine we illustrate, that the return stroke is performed 
at double the speed of the cutting stroke. The shifting of 
the driving belt from one pulley to another is effected 


automatically by one of the vibrating levers acting on stops 


| on a sliding bar, this bar actuating the bar carrying the | sliding bar causes the 
of 


| belt fork and a “ tumbling-bob” arrangement, 


Se RSS 


it is further evident that when the strap is on the belt | 
pulley fixed on the countershaft (the bevel pinion on that | 


HULL 
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be varied, and a hand lever is also provided for shifting 
| the belt, so that the motion of the saw may be stopped and 
started in either direction at any point of its stroke. 

A very useful feature in the machine we are describing is 
| the arrangement of stop for regulating the length of the 
| piece cut eff a plank by the saw. This stop is carried by 
the projecting part of a shaft «bich passes along just under 
the table of the machine, as shown in Figs. 2 and 8, and it 
| is adjustable to any desired position on this shaft, so that 
| the length of the pieces cut off by the saw may be varied at 

pleasure. The normal position of this stop is that in which 
| it is shown in Fig. 1, and it remains in this position during 
| the whole time the saw is making its cut. As soon as this 
| eut is completed, however, a 
| of the vibrating levers (as shown in 


| contact with an stop on @ sliding bar, and thus 

| shifts the latter. sliding bar is connected by a chain 

| and rod, as shown in dotted lines in Fig. 1, with a short 

| lever fixed on the shaft carrying the stop, against which 

| the end of the wood bears, and thus the movement of the 

stop to be raised clear of the wood, 

as shown | allowing the piece of the latter which has been cut off to 
shoot formed at the edge of the table 

away of the piece of wood cut off. As 
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soon as the saw retires for another cut, the stop retarns to 
ite normal position all ready for the man. or boy working 
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THE ALLEN ENGINE. 
Asoor three years ago, we gave ia this journal engray- 


the machine to push up the wood against it. The machine | ings of the Allen engine, as made by the then Whitworth 


is thus entirely self-acting, and the cuts are made with very 
great rapidity, the man in charge merely having to push 
the wood forward after each cut. 

The combined shaping, chamfering, mortising, and bering 
machine shown by the remaining figures of our illustration, 
is a particularly handy little tool capable of being turned to 
good account in a vast number of ways. It consists simply 
of a framing carrying a horizontal cutter spindle, which 
runs at a speed of from 4000 te 5000 revolutions per minute 
in very long self-lubricating bearings, as shown, The cutter 
blocks are situated between these bearings, while atone end 
the spindle is formed with a socket for boring tools. 

In our engravings, Figs. 4 and 5, the machine is shown 
arranged for chamfering, a couple of semi-circular angle 
brackets or guards being placed over the cutters, and the 
piece of wood to be chamfered being passed over them, as 
chown. The guards can be adjusted to various distances 
apart, so that the depth to which the piece of wood de 
scends bet ween them, and consequently the width of chamfer 
made by the cutters, can be altered at pleasure. It follows 
from the shape and arrangement of the guards that the 
machine will chamfer either straight or curved timber with 
equa! facility. 

In using the machine for planing the guards above men- 
tioned are removed, and a table placed over the cutters, this 
table being hinged to the machive, so that when not in use 
it may be turned down out of the way, as shown in Fig. 4. 
The work to be planed is simply passed over this table by 
hand, the depth of cut taken by the cutters being regulated 
by the means provided for adjusting the height of the table, 





| ou the same principle as the latter. 
| in section in Figs. 1 and 4, and from these views it will be 


| 


| 





Company (now Sir Joseph Whitworth and Co.), of Man- 
chester, from the designs of Mr. C. T. Porter, and we at the 
same time published a series of articles explaining fully the 
peculiarities of the engine, and the theoretical and practical 
considerations upon which its design was based. Since 
that time Mr. Porter has returned to America, and he is 
now the superintendent of the Allen Engine Company, of 
New York, who are carrying on the manufacture of the 
Allen engine in the United States. In its main features 
the Allen engine remains just the same as when we formerly 
deseribed it; but several alterations have been made in the 
details, which we consider make it worth while to again 
illustrate it in our pages, and we accordingly give engrav- 
ings of it on page 62 of the it number. 

One leading peculiarity of the Allen engine lies in the 
valves and the gear for working them, the valves all mov- 
ing in equilibrium, and receiving positive motions. At the 
time when we formerly illustrated this engine the exhaust 
valves were arranged between the admission valves and the 
cylinder; but they are now placed on the opposite side of 
the cylinder to the admission valves, and are constructed 
The valves are shown 


seen that each admission valve is a rectangular plate, with 
an opening through it, this plate baving parallel faces, and 
working between opposite parallel surfaces, so formed as to 
give four passages into the port when the valve opens. The 


| exhaust valves are, as we have said, made on the same 


| principle, each one opening two passages for the release of 


and consequently the amount of projection of the cutters | 


through it. With ‘this table in place, the machine can 
plane the side surfaces of wheel felloes, while, by screw- 
ing properly eurved templates to the sides of the felloes, 
and substituting for) the table the guards shown by 
Fig. 6, the inner and outer surfaces of the felloes can be 
operated upon. The guards just mentioned are so formed, 
it will be noticed, that the templates attached to the felloe 
rest upon them, while the inner surface of the felloe itself 
is left exposed to the action of the cutters. Other concave 
curved work can be acted on in a similar way, 

The boring arrangement will be understood without any 
explanation, while the mortising arrangement is similar to 
that used in Messrs Ransome’s general joiner, the piece of 
weod to be mortised being fixed down to a table which can 
he shifted backwards and forwards in front of a boring 
tool, through a space regulated by adjustable stops. A 
cutter disc, shown by Pig. 7, 
being screwed on to the end of the spindle, and being used 
for planing and squaring off the ends of framing, cham- 
fering corners, &c., The machine may be worked by two 
boys simultaneously, one being emploved in mortising an:! 
boring, avd the ether in chumfering or carrying on other 
operations which can be performed by the aid of the main 
cutters 

Messrs. Allen Ransome and Co, have recently adopted 
the excellent plan of erecting an experimental shop at their 
in which the machines made by them can be 


works, 
thoroughly tested and shown in action, and in thie shop we 
lately -aw the machine we have just described in use turn- 


ing out exce lent work. 
itself is excvedingly good, as it is indeed necessary that it 


ould be r of its ¢ lananuns | , ‘ 
should be in all machinery of its class, Messrs. Ransome | so that the engine can be blown through before starting, 


have for many years past paid especial attention to the 
manuf+c ure of high speed machinery, and the results they 
have ob ained show that with proper proportions and work- 
manship there need be no more wear and tear at very high 
s)erds than at much more moderate ones, while in respect 
to both the quantity and quality of the work turned out by 
wood-working machinery, the higher speeds give great 
advantages 





Locomotives os Rattways.—The following railway com- 


»anies each owned more than 10 locomotives at the close of | .. . 
| j times that diameter, 


809: Great Eastern, 413; Great Northern, 493; Great 
Western, 903; Lancashire and Yorkshire, 477; London and 
North-Western, 1549; London and South-Western, 280; 
London, Brighton, and South Coast, 256; London, Chat- 
ham, and Dover, 112; 
shire, 270; Midland, 736; North-Eastern, 809; 
Eastern, 242; Caledonian, 514; North British, 306; Glas 
gow and South-Western, 154; Great Southern and Western 
of Ireland, 121 





Mixerat Trarric ow Rartways.—The following railway 
companies earned, in 1869, more than 50,0001, each from the 
conveyence of minerals: Blyth and Tyne, 81,666/.; Furness, 
192. 204/.; Great Eastern, 169,069/.; Great Northern, 
437 6001.; Laneashire and Yorkshire, 408,5561; Great 
Western, 1,013,7601; London, Brighton, and South Cosst, 
76.1371.; Leadon and North-Western, 1,147,829/.; Man 
chester, Sheffield, and Lincolnshire, 210,5371.; Maryport and 
Carlisle, 54,551. Midland, 860,1021.; Monmouthshire, 
72.6931.; North-Eastern, 1,502.5571.; North Staffordshire, 
128,1401.; South-Eastern, 50,088/.; Taff Vale, 264.4891. ; 
Caledonian, 542,725/.; North British, 366.0751; and Glas- 
gow and South-Western, 229,787/. The aggregate mineral 
traffic of the railways of Great Britain and Ireland for 1869 
is returned at 8. 588,421/. This amount is, however, below 
the actual total, as some railway companies include minerals 
under the head of general merchandise. I¢ will be seen that 


the North-Eastern has by far the largest mineral traffic of 
any British railway system. 


the steam. The exhaust area is from 4 to +4, that of the 
piston, and the valves have rapid movements, and are 


| placed, as shown in Fig. 4, so a8 to completely drain the 


| of the engine. 


is also provided, this disc | 


cylinder. The clearance spaces are very small. 

The arrangement and action of the valve gear was ex- 
plained by us in our former articles; but we may repeat 
here that the valves receive their motion from a “link” 
worked by a single eccentric, which is set on the shaft in 
such a position that the vibrations of the link, at its point 
of suspension, are coincident with the strokes of the piston 
From this link independent movements are 
given to the adinission and exhaust valves. The latter are 
driven from a fixed point at the extremity of the link, and 
their action is invariable. The admission valves are driven 
from a block, the position of which is adjustable in the link 
from the point of its suspension, at which point the motion 
given to the valves just draws off their lap, but does not 
open the ports, up to the point at which steam is cut off at 
the half etroke, beyond which steam is not admitted to 
the cylinder in these engines. The position of the block in 
the link between these extreme points is varied by the action 
of the governor, giving a perfect regulation to the speed of 
the engine. The point of suspension of the link is so fixed 
as to give equal openings of the ports, and to cut off the 
steum at equal portions of the stroke, at the opposite ends 


| of the cylinder, The illustrations show an engine running 


The wo: kmanship of the machine | 


forward. In engines designed to be run the opposite way, 
the link is made to extend from the point of suspension 
downward, and for reversible engines both ends of the link 
are used. 

lhe connexion to the admission valves is fitted witha 
hook, which is readily disengaged, aud the valves worked 
by hand, requiring a scarcely appreciable exertion of force, 


and can be started from any position, except on the dead- 
centres. The jcints in the valve ‘gear are formed by steel 
pins turning in steel ferrules in the rod ends, both being 
hardened and grouad to a proper cylindrical fit. These 
joints show no sign of wear after running for years, while 
they require no adjustment, and admit of no derangement, 

Ihe Allen engine is specially designed to run at the high 


| piston speed of 600 ft. per minute, the stroke being for the 


smaller engines twice the diameter of the cylinder, 
diminishing gradually in the larger sizes to one and a half 
The reciprocating parts, instead of 
being made as light as possible, as has generally been 
the practice with builders of high-speed engines, are 


| purposely made very heavy; and as a short stroke 


Manchester, Sheffield, and Lincoln. | 
South- | 


is employed, a considerable amount of force is stored 
up in the moving parts during the earlier half of each 


| stroke when this motion is being gradually accelerated, 


this force being given off by them during the latter 
half of each stroke when they are being brought into a 
state of rest. Thus, as was explained in our former 
articles, the reciprocating parts acts as a reservoir of force, 


} and tend to equalise the pressure on the crank pin through- 


out the stroke when the engine is working expansively. 
As an example of the effect of the inertia of the recipro- 
eating parts in reducing the blow upon the crank pin at 
the commencement of the stroke we may mention that in 
an Allen engine having 16 in. cylinder by 30 in. stroke the 
reciprocating parts weigh 1200 Ib., and with the engine 
running at 120 revelutions per minute, the force required 
on the centres to impart and arrest the motion of these 
parts is 36.8 Ib. per square inch of piston, while in the 
smaller engines the force required for this purpose becomes 
at the same speed of piston even greater than this. For 
instance, in the engine with 6 in. cylinder and 12 in. 
stroke with reciprocating parts weighing 100 Ib., the force 
above mentioned amounts on each centre to 54 Ib. per 
square inck of piston, These forces are readily calculated 
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by the following formula given in Mr, C. T. Porter's ad- 
mirable treatise on “ The Steam Engine Indicator.” 
_WLaxRk 
PS —— ees 

In this formula W =the weight of the reciprocating parts 
in pounds; L=length of the crank in feet ; Rothe number 
of revolutions per second ; n==the constant number, 1.227 ; 
a==the area of the piston in square inches; and p—the 
pressure per square inch required. 

Of course, with such heavy reciprocating parts moving 
at a high speed, careful ig necessary ; and 
in the Allen engine particular care is bestowed on this 
matter. The counter-balance weight is made of lead filled 
into a hollow formed in the crank disc. The smoothness 
with which the engine rans is remarkable. 

In the construction of the engine, great care has been 
taken to secure strength, truth, extent, and durability of 
the wearing surfaces. The bed is massive, so as to obtain 
rigidity, and the cylinder and steam and exhaust chests are 
formed in one casting. The mode of fixing the cylinder is 
clearly shown in our engravings. The piston is a solid 
mass of a depth equal to half its diameter, and it is fitted 
with cast-iron rings sprung into their places. The piston 
is secured on the rod by shrinking, the plain parallel rod 
being held in a plain parallel hole. At the Allen Engine 
Works the rod is made larger than the hole by 0.0026 in. 
for each inch in diameter, and with this shrinkage the rods 
are held so tightly that they will part before they can be 
drawn out, Of course thoroughly accurate turning and 
boring is essential to secure this result. The tightness of 
the rods is tested by sound. 

The crosshead is of cast iron, running on cast-iron guides, 
the bearing surface being equal to four-fifths of the area of 
the piston. “The connecting rod is made six cranks in 
length, and the crank and crosshead pins are made about 
twice the usual size. The crank shaft is also large, and 
has bearings of ample size, these, like all the journals and 
joint pins about the engine, being finished by grinding be- 
tween dead centres by a traversing wheel. 

The arrangements for lubricating the working parts are 
very perfectly carried out. The valves and cylinder are 
fed by a displacement lubricator, while the crosshead 
guides are oiled automatically by the arrangement shown 
in Fig. 1. The oil is taken from the upper guides, passes 
through four passages in the body of the crosshead, and is 
distributed over its lower surfaces. The crank pin is 
lubricated by the arrangement shown in Fig. 1. The lubri- 
cator is fixed on the piummer block, and the oil is taken 
from it on a plate called a radiating plate, which is attached 
to the crank, and the inner end of which touches the wick 
of the lubricator at each revolvtion. The oil thus trans- 
ferred to this plate takes a radial motion, and pacses direct 
to the surface of the crank pin through the passages shown 
in Fig. 1. This lubricator can be refilled and its action ob- 
served whilst the engine is running, and in the event of the 
pas-ages becoming clogged they can be cleared by a little 
weak lye. 

The eccentric is oiled in a similar manner to the crank pin, 
while the crosshead pin is fed by a wick from a cup set 
over the guides, a bridge in the enlarged end of a tube 
being so placed on the connecting rod that it rises to touch 
the wick at the commencement of each forward stroke. The 
arrangement is shown in Figs. 5 and 6. 

Two of the Allen engines were recently exhibited at the 
Fair of the American Institute at New York, where their 
smooth and steady running attracted much attention. The 
larger engine having a 16 in. cylinders with 30 in. stroke 
was tested, and was found to give out 140 indicated herse 
power, the speed being 125 revolutions per minute, and 
the steam being supplied at 80 Ib. pressure, and cut off at 
about one-fourth of the stroke. When tested on the dynemv- 
meter, the engine was found to give out over 90 per cent. of 
the indicated power, and the consumption of coal is stated 
to have been about 2j Ib. per indicated horse power per hour. 
As, however, we have not received details of the class of 
boiler used or quantity of water evaporated, this latter fact 
is of little use for the purpose of comparison. Mr. Porter 
has long been such a strenuous advocate for high piston 
speeds and the adoption of a class of workmanship suitable 
for such speeds, that we are sincerely glad to hear of the 
success which is attending his labours in America, and we 
feel sure that he has the best wishes of all interested in the 
advancement of steam engineering. 





Tae Epixsvren Sraeet Tramways Brix —This Bill 
came yesterday before Mr. Robinson, the Examiner for 
Standing Orders, who reported that compliance had been 
duly proved. 





Hypraciic Lirr Gravine Docx.—A very interesting 
work is proceeding at t at Hog Island close to the 
Elephanta, in the harbour of Bombay. We refer to the con- 
struction of an hydraulic lift graving dock. At the end of 
December the pontoon for the dock, measuring 380 ft. in 
length, and weighing 1610 tons, was safely and satisfactorily 
launched. The other part of the work—the placing of the 
cylindrical lifts—is carried forward actively, six or 
nine months, it is ho the dock will be ready. The 

inciple is the same as in the case of the Victoria in the 
Fames, and the dock ing constructed at Malta. It is 
intended that the dock should recrive with ease the largest 
ironclad or troop-sbip afloat, and thus render Indian ports 
independent of England in regard to docking. time 
of war it would be invaluable-— Bombay Gazette. 
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EUPHRATES VALLEY ROUTE TO INDIA. | of commercial success. 


(Continued from Page 55.) 


Tue foregoing is, in brief, a concise history of 
projected schemes for expediting the overland 
transit between this country and India. Although 


shared the fate of many other ex- 
nt projects, it was not to be supposed that so 
rtant a subject should be! permitted long to 


forgotten, and it is now shortly about to be re 


have all 


they 








vived, we learn, a new and hitherto unpublished 
being about to be laid before the Governor- 
General of India. Owing to the courtesy of thie 
| tor we are enabled to lay before our readers an 
' of the new route now proposed, which it 
perceived differs very materially in the di- 

rection of its course from any that ! 
0 great point mn favour of tl 

ithor of it actually t 

ses to cross by a railway, from 

the scheme may therefore be 
practicable one. It will be seen that M 
Latham, executive engineer, Bengal Public 


Department, does not even ado; 

point for his railway as has been previously selected, 

he preferring Alexandretta, in th 
Le. } 


n, to Seleucia, and in this he is borne out by 


ent Continental statesman, who, referring 
to this subject, remarked, “In British India the 
ction of railroads has made considerable 


and after the final pacification of these 


" 
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The objections raised by 
Mr. Latham to Sir John Macneill’s line from Seu- 
diah (Seleucia) to Aleppo, are, that the coast at 
Seudiah, or Port Amelia, near the Orontes river, is 
altogether unfit for the formation of any artificial 
works or harbour, owing to its being an open coast 
or shallow roadstead, having a formidable bar at 
the mouth of the river ; any works, too, executed 
from the land, constricted either as an outer break- 
water similar to Portamouth or Cherbourg, must, 
in the course of time, be rendered useless, by the 
fact that on the other side of Jebul Musa, beyond 


| Seudiah; the sea has retired westwards from the 


| 


} 
; 


; o . . . 
r. George} been from time immemorial, throngh the port « 
Works} Alexandretta ; and the merchants of Aleppo have 


pt the same starting | stated, in a resolution passed at a meeting held by 





| 
| 


Indian Govern-} and therefore could not be available for any future | 


\ ble possessions, it may be pi sumed that Her 
i innic Majesty's Government will find it ad- 
\ e to urge, With energetic means, the prosecu- 
of what remains to be done for the completion 
principal lines. Suy ig, therefore, that! 

’ cipal indian lines will be achieved, and that 
th uls across the Continent of | urope to ¢ on- 
j pl will t executed in ne arly the same 
of time, the connexion of these two great 
will then be appreciated in all its im- 
portance. Their junction in the direction of Isken- 
is that whic appears to 1 to déserve a 
decided preference, as it ld through very 
rich and populous countries, and connect them with 
Mediterranean port.” At its other end the 
would of cour n t Sind Railway at 
Kurt ee, the extension of which. to join the 
| b Railway at Mooltan in one direct on, and to 
t] Indian ling (gra, are two projects 

ly determined 1 the " 
t, and which ma hi rtiy be expected 
to be put in hand, secuted with vigour. 
Vi el ne of ra l ever be constructed 








n Gulf and through | roon, rid Adana, 


| 





| 


us been condensed | Myrandius, while between t 


whole of that side of the Syriatt coast, leaving the 
once magnificent ports of Antioch, Seleucia, and 
Peeria, with their docks and colossal moles high 


ave preceded it. }and dry on the land. There scarcely admits of a 
present line is that | doubt but that the outport of all the trade of 
traversed the country he} Northern Syria, through the markets of Aleppo, 
end to end, | Bir, Severek, Orjali, Diarbekir, Nisibir and Moosul, 


failure, and carte were obliged to be procured, and 
the materials conveyed to Birjik. 

The injunctions received by General Chesney, in 
1834, from His Majesty William IV., were, as 
already stated, as follows: “‘ Remember, Sir, that 
the success of England mainly depends eom- 
merece, and that yours is a peaceable undertaking 
provided with the means of opening trade ;” 
the words of this order Mr. Lethon has, many years 
after they were uttered, endeavoured to fol by 
tracing out a practicable route to India, passin 
through the commercial centres of the East, aad 
taking the direction now followed by the tele- 
graphic line of communication. He proposes that 
this important line of railway should commence 
from the high level ground, situate a short distance 
from the town of Alexandretta, on the south-east, 
with a line of railway extending along the roadway 
on to the present pier of the port, for the aceom- 
modation of the shipping. From this terminus, for 





accepted as a] Arbul, Kirkook, and Bagdad is at present, and has 


f 


them to consider the subject of Mr. Latham’s pro- 


Gulf of Isken-| posed ronte, “ That it is at all times difficult, and 


often impossible, to remove an established line of 
trade, or to induce the inhabitants of such @ port as 
Alexandretta to remove to anew and untried site 
for a proposed town or new port, such as Sendiah, 
or to core old associations that have been to them 
an object of veneration for all times.” ‘The diffi- 
culties and rugged nature of the country between 
Seudiah and Antioeh, and the unimportance at the 
present day, of the latter place, in a commercial 
led Mr. Latham to direct his attention to 
Aleppo, the seat 6f Government of the Pashalic of 
Aleppo, and the abode of numerous European mer- 


sense. § 


chants, as well as of the principal native merchants 
who hold the chief trade of Syria and Asia Minor in 
their hands. The outport of Aleppo is Alex-| 


andretta, which is nearer to that place than Seudiah 


a short distance, the line would slightly ascend the 
|gentle slopes of the western side of the Beilau 
range, without any extraordinary engineering diffi- 
culty whatever. In reaching the town of Ackma 
Tagh, now called the Beilan, a small town nine 
miles from Alexandretta, and near which are the 
remains of an ancient aqueduct and Roman road, a 
short tunnel would probably be required in reliev- 
ing the ascent over the summit of the ridge east of 
the town, after crossing which, no difficulty at all 
presents itself. The usual advantages in construct- 
wg ghaut lines would, of course, here have to be 





jadhered to, by hugging the eastern and southern 
| sides of the hills as much as possible in gaining the 
| desired elevation to the summit, and the descent to 
| the plains below. The elevation here would be about 
11000ft. The line onwards, after this, becomes one 
| of easy construction, and passes through a country 
/amply supplied by nature with every material which 
would enable a railway to be constructed at a 
,oderate cost. The geological character, also, of 
| the Beilau pass is favourable to railway construc- 





















































by about 15 miles. By adopting lexandretta. | tion, the whole of the eastern side being a decom- 
then, as a starting point, use is made of an already | posed diallage of schist, with compact clay inter- 


established port, a shorter route is obtained, and | mixed, while towards the upper levels it is a soft 
one that could be much more cheaply construeted. | white sandstone of tertiary formation ; the whole of 
Another argument in favour of the Alexandretta | the western side of the pass is a soft micaceous 
route, is that the proposed line from Seudiah is not | schist much broken, and with felspar intermixed, 
in any direct line for forming the through commu-|the general cleavage running north and south at 
nication by railway with Constantinople and Europe, |an angle of from 40 to 45 degrees. The upper 
swnmits are bold, rugged, and conical, and the 
through route, but the alternative line now pro- | sides broken up with deep and_ steep gorges. Thus 
posed could at any period be extended through i the principal difficulties of Mr. Latham's plan 
‘Anatolia. round the head of the Gulf of Iskande-| would be overcome in six miles of ghaut construc- 
to join the constructed railway at | tion, and in a total length of 680 miles of railway 
Aidin, and on to Smyrna. to Bagdad, there being no other work of importance 
Alexandretta posse sses the finest bay and anchor- | along the whole route but this ghaut. 
age ground on the coast of Syria, with a bold clear | Phe line would, from the eastern foot of the 
beach that can be reached at all seasons. here is | Beilau, pass by Khankbaramont, and round the 
nothing now left to mark the site of this, Alexander’s | undulating range of hills to the east of this Khan, 
















chief commercial city in the East. The marshes 
adjacent contain but the ruins of the works of 


he ancient city and tl 


| gaining the plain of Unk, to the north of the lake 
‘of Unk, crossing the river Karasue. This place 
being very swampy during the autumnal part of 


| hills are the remains of a castle and causeway, sup- the year, the line would here turn southwards, 


lerusader Godfrey de Bouillon. 


| 


fall its 


chist perhaps, at present at least, im- 
probabl but supposing the line through Turkish 
Arabia completed to Buxsorah, the communication 
{ e by water to Kurrachee is easy, and would | 

ntail nearly so long a sea voyage as vid the | 
Suez Canal. 

\\ proceed now to d scribe Mr. Latham’s line, 
following account of which hs 

& paper on th subje which had bee n pre- 

d by him to be r 
Civil Engineers, His departure for India, how- 
prevented his purpose in that respect from 
being earried out 
Before projecting the route which we are now} 
to describe, Mr. Latham examined the country 
igh which it would pas From Bombay he 


proceeded by sea to Kurrach« 









Muscat (the seat of the Imaum of Western Arabia, 
and the country of the Wahabees), and on to the 
0 famed island of Ormuzd, Bunder Abbas, Bus- 

re, Lingar, and along the rugged igneous coast | 
of Luristan to the Ps Port of Aboushire | 
(Bushire). Thence he proceeded to Shiraz, and re- | 
turning again to Bushire. he extended his journey 
to the mouth of the great river. the Shat el-Arab, | 


past Bazra, to the junction of t 
Kurmah, viz., the Karan, the Kewazi, the 
and the Euphrates. From Bazra M: 


Tigris, 


Latham went 








to Bagdad, examining the eastern bank, which is} Seudiah, not because the port or the country was , 
Persian territory, as far as Dewayah, on the Tigris. | favourably situated either for shipping or railway | Mesopotamia to 
From Bagdad, aa a point d’a the country round | construction, but only on account of being sur- 


, ’ " 
as well as th 


was duly examined, 


tr of the Shammar 


and bounding the 


proper, 
of 
railway throngh to the East, which, 
coming the physical and moral di 

u should cont 





ety tion ain within it all the 


four great rivers | 


river Euphrates, | rounded by a few petty | 
the route to Kerbala and Meshid Ali, and those | of Antioch. who were living there at the period of | or villages. 
tracts of desert occupied by the lawless wandering | General Chesney's first exp: liti 
Arabs north of Arabia | General Chesney, in 1536, in proceeding to Seudiah, 

great Syrian desert, the | was, it appears, to take advantage of the Oroutes 
ject being to discover the best course for a line of | river, for the conveyance of some of the heavy por- 
after over-| tions of the small steamer intended for the expe- 
iculties of con- | dition on t 

43 


elements | expects 


This port was for 
many years the seat of the Levant trade; but with 
its advantages this lucrative commerce was 
eventually destroyed by t rohibitory duties im- 
posed by the Turkish Goverliment. Alexandretta, 
at possesses the advantage of 


" 
re 


however, pre sent 


and thence to! having concentrated to itself the whole of the trade | 


of Northern Syria, Mesopotamia, and Western 
Persia, with the exception of the coasting in and 
out of Latakia. It has also the additional advantage 
of not requiring any harbour works, or large expen- 
diture,*the extension of the present commodious 
timber pier at that port’being all that is required to 


secure accommodation for shipping, and the safe | 


landing of passengers and goods. 

From inquiries instituted upon the spot, Mr. 
Latham has been led to believe that the choice of 
the original expedition, so early as 1834, fell upon 





local interests of the people 





The object of 


m. 





tes f ir southwards ; the 


ta 


he Euphra om B 
n of using ri however, 


proved a | castwar 


ad before the Institution of | posed to have been constructed by that famous | getting nearto Antioch. From this point the diree- 


ition should be slightly diverted, and the line pro- 
ceeds, vid Sausareen, through the Dana plain, by 
ithe convent of Mount Simeon and the pass of Terib, 
‘reaching Aleppo in a direet distance of 75 miles, 
‘having only 6 miles of what may be termed heavy 
work, but easily overcome in the Beilan range. 
From Aley po the tine would proceed acress the 
| westward plain in a north-easterly direction, leaving 
|Killes and Aintab to the north-west, past the 
iseveral villages, and reaching Bir or Birehjek, at 
about 190 miles of railway from the port of Alex- 
‘andretta, and 100 miles from the city of Aleppo. 
At this point the Euphrates would have to be 
crossed by a bridge. ‘This town would be the 
second important commercial centre_on the pro- 
posed line, being in river traffic much frequented 
from the towns on and adjacent to the Euphrates, 
‘both north aod south; it is also situated on the 
great route of the caravans, which pass through 
the outport of Alexandretia and 
the city of Aleppo, ‘The country eastward towards 
Orjah is undulating and stony, with but few towns 
The line would have to pass to the 
south of Orjah, the north being erested with lime- 
stone hills, across which is the Roman road leading 
to Severek, and Diabekir, the city of Alexander. 
Orjah is at the bead of the great desert of the 
Aneyzeh Arabs, and is distant from Bir 50 miles, 
It is a place of considerable trade, From Orjah, 
fs, across some of the small tributaries of 
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the Euphrates, the proposed line passes to the base 
of the hills upon which is placed the Paradise town 
of Mardin, 110 miles from Orjah. This point would 
also be the chief station of trade for Diabekir and 
its adjacent districts. From Mardin, across the 
Dara river, to the town of Nisibis or Nisibin, on 
the Diadjaka river, is a short distance, but much 
trade exists here, it being the loop caravan route 
across the desert. Nisibin is 25 miles from the pro- 
posed station at Mardin, and at this place may be 
seen the ruins of an ancient Christian church dedi. 
cated to St. John. From Nisibin, to reach Moosul, 
the most important centre of the whole journey, 
the two routes are practicable, one to the north, 
through the more protected portion of the country, 
vid Daleb, on the Tigris; the other, in the direct 
line of the caravan road, through Romelliat, passing 
‘Tellafar to the north-west, and entering Moosul on 
the north, thus reaching the right bank of the 
Tigris at 495 miles from Alexandretta. 

The Tigris, at this point, is not a formidable 
lace for the erection of a bridge, the banks 
oral high, and the bottom composed of mud and 
compact gravel. The position of Moosul, on the 
banka of the Tigris, renders it, in connexion with 
this proposed route, a most important place, well 
suited as a principal station for any line of railway 
that may be earried through these regions, the 
Tigris being the only navigable river for trade, 
200 miles, and southward, 
as far as Bagdad and Busrah; goods being con- 
veyed by rafts only, and the return trade by 
caravan. The export grain of this district being 
chiefly grain, would have a most important and 
beneficial effect upon the whole of the grain 
markets of Europe, it being well known that the 
cultivated portions only of ‘Turkish Arabia are more 
than eufficient to supply every demand, but owing 
to the present great difficulties of carriage there is 
large annual surplus of grain. A 


northwards, for about 


generally a 


member of the Council of the Pasha, at Moosul, j signed, and lately patented in this country, by 


with reference to this subject, ** That 
during favourable seasons the quantity of 
(wheat and barley) are so excessive, that the culti- 
vators, not finding purchasers, leave their corn un- 
reaped to rot in the ground, or, if cut, it is destroyed 
by imsects in their granaries.” 

(To be continued.) 


has stated, 
cereals 





Toe St. Tuwomas’s Froatine Docn.—We are glad 
find, by a telegram which arrived here from New York on | 
Monday last, that the great floating dock sunk in the har 
bour of St. Thomas in 1867 has been successfully raised 
towed to Long Bay, and groundet there, by the contractors, 
Mesers. Wyle and Blaxiand, engineers, London. We have 
several times had occasion to notice 
W vlie and Biaxiand’s operations, and we congratulate them 
on the successful manner in which they bave accomplished a 
very difficult task 


} 
| 





Tas Ixreexationat Exutsition.—The following is a 
list of the dates fixed for the reception of objects intended for 


\ibition in the International Exhibition to be opened 





ex 
Monday, May 1. Objects sent or brought after the days 
mt . ecoption eannot be admitted: Machinery, 

$. scientific inv os, February 6 and 

7 u } rks and apphaneces, February 8 and 9 
poitery and raw materials February 10 and 11; woollen and 
worsted fabrics and raw materials, February 13 and 14; 


sculpture not applied to works of utility, February 15 and 
16; painting applied to works of utility, February 16; 
sculpture applied to works of utility, February 18 and 20; 
engraving lith “graphy, photography, &e., February 21; 
architectural designs, drawings, and models, February 22 ; 
embroideries &e, February 23; designs 
copies 


tapestries. carpets 
for all kinds of decorative manufactures, February 24 ; 
of pictures, mosaics, enamels, &. February 26; and paint- | 
ing, not applied to works of utility, February 27 and 28 
In division LL, manufactures, Classes 8, 9, and 10 (in which 
the various objects coming under the head of, Class 8, pottery 
of all kinds, with new raw material, machinery, processes, 
&c.; Class 9, woollen and worsted fabrics, with raw ma.- | 
terial from new sources or prepared by new processes and | 
new machinery for woollen and worsted manufactures ; | 
and Class 10, educational works and appliances, will be | 
exhibited), a form containing the following questions to 
be filled up for the catalogue has been issued to intend- 
ing exhibitors, and must be returned with the various ob 
jects: Class No. to which the object belongs—1, name 
and use of object ; 2,* materials of which the object is made, 
8, date of manufacture ; 4,* its price; 5,* names of persons 
employed in its production; 6° any other information ; 7, 
manufacturer's name; 8, his address; 9,* the date of the 
establishment of his business ; 10,* the honours which he has 
attained. Her Majesty's Commissioners are of opinion that 
the addition of the iculars marked * will be useful and 
interesting to the public, but it is optional with the ex- 
hibitor to supply them or not as he may think fit. Every 
object must he accompanied by a descriptive label, stating 
the special reasons, such as excellence, novelty, cheapness, 
&c., why it is offered for exhibition. The Committee for the 
Selection of Pottery will consist of the following :—Lord 
Lichfield, Mr. C. M. Cam Mr. C. Drury Fortnum, Mr. 
Morrison. 





| the movable head, C, 


to; F. 


|embrace the columns as shown. 
| attached the inner mould, M, and as the table, C, is raised by 








| 





Ws illustrate, above, an arrangement of hydraulic press 


plates, de- 
. Gustave 
Piedbceuf, of Jupille, near Liege. As shown in our epgray 
ings, the press is arranged for flanging plates. The plate, i, 
to be flanged, having been heated, is placed on a ring, K, 
which constitutes the outer mould, and the interior of which 
| is of the form corresponding to that to be given to the plate. 
his ring, K, is carried by columns, L, L, which spring from 
this head being raised by the ram, 
B, working in the hydraulic cylinder, A. The cylinder 
A, is attached to strong wrought-iron girders, which are con- 
| nected by the four screwed columns, E, with the upper girders, 
In addition to connecting the upper and lower girders, 
the columns, E, serve as guides for the table or head, C, the 
latter being furnished with four bored-out bushes, D, which 
To the upper girders is 


| for flanging, stamping, or straightening boiler 


the ram of the press, the plate to be flanged is forced through 


the progress of Messrs. | the ring, K, and falls on the table as shown at N. The manner 


in which the press can be applicd to flattening plates will 
require no explanation. 


TRAIN RESISTANCE. 

At the meeting of the Institution of Civil Engineers, held 
on the 24th inst., Charles B. Vignoles, Esq., F.R.S., Presi- 
dent, in the chair, the paper read was on “ Train Resistance 
on Railways,” by Mr. W. Bridges Adams. Of this paper 


| the following is an abstract : 


In this communication the author stated the general prin- 


| ciples that should obtain in reducing train resistance toa 


minimum, and in so doing the permanent way was regarded 
as an integral part of the train, without which it would not 
work at all f the true principles of construction were ac- 
eurately followed, resistance—other than that of gravity— 
should be reduced to the single element of axle friction. The 
proper area of axle bearing was defined, with a proposed plan 
of axle of tubular form—a true cylinder throughout; the 
wheels with long bosses revolving independently on the axle, 
and with ample collar bearing to prevent end wear of the 
brasses, the hollow of the axle serving as a magazine for a 
large supply of oil running for a very long time, and it was 
claimed that such an axle would be practically unbreakable. 
To get rid of flange friction against the rails, it was stated 
that the vehicles should have their wheels and axles applied 
to the frames in such a way—“ caster” radial—that under 
all circumstances each pair of wheels should be parallel to the 
rails, whether on curves or on straight lines, with the axles 
— truly to the centres of curves, or rectangular to the 
rails. In one example, for a wagon frame, the springs were 
shown fixed to the wagon frame, with the wheels and axle 
boxes sliding beneath them, guided by the flanges against 
the rails. fa another, the springs were fixed to the axle 
boxes, the load being suspended by long shackles, giving 
very sensitive movement in response to flange guidance. In 
a third mode it was shown how two pairs of wheels might be 
coupled together, at each end of a long train, while providin 
free movement on the sharpest curves by the combination o 
the “caster” radial movement with long vertical spring 
shackles. The importance of self-acting continuous brakes 
through the whole train, arresting it in the same time and 


proportionate s as a single vehicle, was also insisted on, 
as well as the desirability of applying the wheel t — 
burst- 


cally, instead of rigidly, thereby preventing the ri 

ing, and eluding blows, vibration, tyre friction, and noise. 
Tre inciples assumed for the structure of permanent way 

t it should be non-deflecting, either vertically or 
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PLATE FLANGING MACHINE. 


DESIGNED BY M. GUSTAVE PIEDBCEUF, ENGINEER, JUPILLE, BELGIUM. 





laterally, by depth of rail, and with a sufficiently solid head 
to prevent crushing under the wheels; the mode of applying 
the rails in their supports being such as to prevent their 
escaping in case of breakage; the fastenings simple, and so 
arranged as to layin sharp curves where required; the types 
of parts as few as possible in number, and also the total 
number per mile; and that it was desirable to have no 
brittle parts, and no timber or rotting material. The plan 
shown was wholly of wrought iron, practically elastic in the 
sleepers, which keyed firmly into the ballast ; surface packed 
with the minimum of labour, without any screw bolts, fishes, 
or timber, and with only four ty and 10,000 parts per 
mile, being one-sixth less than the ordinary Vignoles rail 
and sleeper; the total depth of the rail being 7 in., and thus 
nearly double the cesta! steengits of the ordinary rail, 5 in. 
in depth. 

The question of engine haulage was then dwelt on. The 
radial engine for curves of 4 chains radius, as used on the 
Great Northern, the London, Chatham, and Dover, and the 
Metropolitan Railways, was shown with four radial trailing 
wheels instead of two, adapting it for 2000 gallons of water 
and long journeys, without a tender. The four-cylinder 
bogie engine was analysed and compared with two twin en- 
= coupled together, and the advantages and disadvantages 


A new class of engine, adapted to give great increase of 
power and steadiness, was described, in which four cylinders 
might be used without causing oscillation. The engine had 
eight driving wheels, the four central flanged, with a suffi- 
cient length of wheel base for steadiness, and the end wheels 
with plain tyres, adapted to run without flange friction round 
eurves of 3 chains radius. The cylinders were placed at the 
central length of the frame, equidistant between the four 
wheels—two on each side, one under the other; the two 
pistons on each side working in opposite directions, and thus 
neutralising oscillation, each piston working a pair of coupled 
wheels. The engine might be worked by one set of eccentrics 
on the forward axles, but in case of an irregular slip of the 
wheels interfering with the due entrance and exit of the 
steam, eccentrics could be used to each pair of cylinders, and 
either pair have the steam shut off at pleasure, by the driver 
on the foot plate, when the full power might not be required. 
An express engine on a similar plan might have the four end 
wheels drivers, and the four central wheels sliding laterally to 
suit curves. 

It was shown to be important to distribute the load over 
eight driving wheels to save destructive weights, using 
smaller cylinders and lighter moving gear, while retaining 
great power, and that the general system of minimum 
resistance of the trains and the increased power of a 
would enable a larger coal traffic to be carried on at a reduced 
expense. The desirability of using liquid fuel for lambent 
flame in the engines, and also of using the steam twice over, 
from small cylinders to large ones, on the improved system, 
was also dwelt on. 





Tue New Zeatayp asp American Matis. —Advices 
from San Francisco announce that the North Pacific Trans- 
— m Company has entered into a contract with the 

‘ostmaster-General of New Zealand to carry the mails be- 
tween San Francisco, Honolulu, Fiji, Auckland, Wellington, 
and Port Chalmers; three good steamers are to be at once 
put on the route, and a trip is to be made monthly, accord- 
ing to the contract, the first steamer leaving San Francisco 
on February 16th. The contract is to run twenty years 
the New Zealand Government paying a subsidy of ,000 
a year. 
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Now that railways of very narrow gauges occupy some 


considerable share of public attention, a brief description of | 4 square feet, and there are 60 brass tubes, 


the locomotives employed upon this little line of Talyllyn, in | 


the county of Mertoneth, may be of interest to some of our 
readers. 
The railway is about 8 miles in length. It extends from 


the quarries of the Aberdovey State Company, near Talyllyn, | 


| steadiness; the driving wheels are placed behind the firebox, 


to the little town of Towyn, situated on the coast about 


12 miles north of Aberystwith, and was constructed some six | 
| by Mr. Crampton, but the valve gear is worked + Soren er 


years ago for the conveyance of slate as well as for the transit 
of passengers. 
The gauge is 2 ft. 3 in. 


The works are of a very complete | 


and substantial character; the passenger carriages, wagons, | 


and other rolling stock, are perfect miniatures of the best 
employed upon full gauge railways. 

_,. The line is of ascending gradients nearly all the way from 
Towyn to ite opposite terminus, the steepest being 1 in 66 
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The firebox, which is of copper, contains a grate area of 
din. outside 
diameter. Water is carried in a saddie-shaped tank, resting 
upon the barrel of the boiler, and the fuel in two boxes, one 
on each side of the firebox. 

The “ Dolgoch” is a coupled four-wheeled engine of a ¥ 
peculiar construction, but one which works with remarkab 


as in the large six-wheeled engines designed many years ago 


placed on the leading or front axle, as in Fletcher's patent 
tank engine for full gauge. The principal dimensions are 
the same as those of the “ Falyllyn,” excepting that the tubes 
are shorter; the wheels also are of the same diameter, but 
the wheel centres are 6ft.6in. The water is carried in a 
tank at the back of the driver's footplate, communicating 


| with another immediately beneath it, and the fuel as in the 


for about half a mile, and for a considerable proportion of | 


its length the rise is 1 in 75. 


Only two locomotives are employed—the “ Talyllyn” and | 


the “ Dolgoch,” which we illustrate by wood en 


vings. | 


toth were designed and built by Messrs. Fletcher Jennings | 


and Co., of Whitehaven and London, and the fact that these 
engines have sufficed to work the traffic for five or six years 
With three ger trains also running each way daily 
speaks well for their efficieney. The “ Falyliyn” is a six- 
wheeled engine, with the leading and driving wheels coupled ; 
the cylinders, which are placed outside, are 8 in. in diameter, 
with a stroke of piston of 16in. The wheel base or distance 
of extreme axles apart is 8ft.4in. The coupled wheels are 
“5 in. diameter, and the trailing wheels 24 in. diameter. 


other engine. 

These little engines take regular loads up this line of li n 
66 and 1 in 74, of from 33 to 35 tons, at a of 18 miles an 
hour, the trains consisting of a brake or lu van, three 
passenger carriages for 72 passengers, though more are fre- 
quently squeezed in, and 20 empty slate wagons. 








Locomotives wirn Vertical BorEera— ing to 
the Railroad Gazette, ten or twelve locomotives with vertical 
boilers are still ranning on the Baltimore and Ohio Railroad. 
They were built about the year 1836. It would navbar | 
to know how the of these engines compares 
that of those with horizontal boilers of the now almost 
universally aceepted type.—American Artizan. 
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LOCOMOTIVES FOR THE TALYLLYN RAILWAYS. 


CONSTRUCTED BY MESSRS. FLETCHER, JENNINGS, AND CO., ENGINEERS, WHITEHAVEN. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesproven, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was again 
a thin attendance on Change at Midd and as was 
anticipated very little business was done. the smelters 
are booked for several months, and although the make of 
the district is steadily increasing there is no reason to believe 
that the uctive power will in excess of the demand 
for Cleveland pig. No. 3 is quoted at 46s. 6d. net cash. 

The Finished Tron Trade.-—Inquiries for rails are more 
numerous, and it ie expected that immediately on the eon- 
clusion of peace, large orders will be given out and Cleveland 
will obtain sufficient work in this department to occupy her 
over the summer. Two or three of the larger iron 
works in course of construction in the Middlesbrough district 
will soon be ready to begin operations. The Britannia Iron 
Company expect to be able to produce in June about 1000 
tons of rails per week, and shortly after that they intend 
enlarging their works so as to turn out 2000 tons of finished 
rails per week. Jones Brothers’ works are rapidly 
——— and Jackson, Gill, and Company are going on 
with theirs. 
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ing work is rather ually di In some 

the : i in Neweastle, 

are busy. Especially is case 

building. oe 

in prices. Some of the bridge are still in of orders. 




































ee 


ey one ne ene 


: 
: 
| 


. 
Hs 
| : | 
re Re 
ii 
at 
me 


5 OF nn egg 





a D> dguip natant gndioaagk: Thales St yep 


* 


dite Ln 





en 


De 


? > tee ve 









ee ee ee 


~_ 


Rg oI oy ~ 











eee 2 on. 


- 


~—- 


68 


ENGINEERING. 


[Jan. 27, 1871. 














The Railway Accommodation for Cleveland.—On Friday 
night a public meeting was held at Stockton, and resolutions 
were passed opposing the proposed sewing bridge across the 
Tees, Some of the speakers were not very happy in illustrat 
ing how the bridge could be detrimental to the town ang trade 
of the district. The Stockton Chamber of Commerce have 
also resolved to support the opposition, and the member for 
Stockton (Mr. Joseph Dodds, M.P.) has ised to oppose 
the scheme in Parliament. In spite of this o 
the old town there is a very strong feeling throughout the 
district that the bridge will be built. 

The Mechanical Engineers. —The Cleveland Institution of 
Engineers have resolved to invite the Institution of Me- 
chanical Engineers to hold their next annual meeting at 
Middlesbrovigh, in August next. There is reason to believe 
that this invitation will be accepted. 

The Tees Conservancy Commission —We earn that Mr. 
H. W. F. Bolekow, M.P. for Middlesbrough, has been 
appointed an Admiralty Commissioner on the Tees Con- 


servancy Board in the room of Mr. J. C. Hopkins, of London, | 


who resigned last year. 

Fatal Accident on a Steamer at Sunderland.—We regret 
to hear of the death of Mr. P. D. Nichol, the managing 
director of the North-Esstern Marine Engineering Co.'s 
works, South Docks, Sunderland. Last week the deceased 

entleman was on board the &.S. Canton, superintending the 

tting of ber engines, when a steam pipe gave way and he 
was 60 severely scalded that he died a few hours after the 
melancholy occurrence. Mr. Allan, the works’ manager, was 
also bad!y injured at the time. 


Shipbuilding on the Wear—During the past year ship- 
building on the Wear has been brisk. 
been pretty busy. Oswald and Co., of Pallion High Yard, 
have built 15 vessels of a total tonnage of 15,720 and 1430 
horse power. We are glad to add that at this yard ‘here are 
r nearly 17,000 tons. W. Pile and Co..have built 


orders 


18 vessels of a total tonnage of 14 330 tons and 1445 horse | 


om This firm too have orders for nearly 14,000 tons. 
Next week we shall speak of what has been done on the 
Tyne. 

The Amalgamated Society of Engineers, Hull.—The an- 
{ this association was held at the Protestant In- 
stitute, Hull. About 250 persons partook of an excellent 
dinner. Mr. T. Dale, C.E., cecupied the chair. Mr. H. F. 
Smith proposed prosperity to the Hull branch of the Amal 

amated Society of Rngineers, and the Secretary, Mr. Bond 
said that the number of members on their books at Hull was 
pow 400, and the income from contributions amounted to 
10682. Se. 53d. 


niveresary 


NOTES FROM SOUTH STAFFORDSHIRE. 
BremreGuam, Wednesday. 
Birmingham.—The general trade of the town is now as- 
suming the activity shown at the latter end of the year, and 
nearly all branches are reported as being fully occupied. The 


continuance of the dreadful war on the Continent eontri- | 
butes, in a great degree, to this pressure, and there is no | 


question that, immediately on a declaration of peace, there 
would be a considerable slackness in the most important in- 
dustries in the locality. Still it is not believed that manu- 
facturers would wish for the continuance of war in order to 
reap any immediate advantage. Nearly al! trades are busy, 
but especially so for military small erms, the demands upon 
the local proof house in testing barrels being taxed to the 
utmost, even although working far into the night. The 
makers of cartridges and percussion caps are as busy as it is 
possible to be, although the means of production are in- 
creased rapidly. One firm is now turning out 2,000,000 
of cartridges and 12,000,000 of caps weekly. The brass 
wire trade is very brisk, the demands on all sides excced- 
ing the supply. The bulk of production is supposed to be 
for export, one or two local makers having the monopoly 


of certain markets on the Continent. The cabinet brass | 


foundry is also spoken well of, both on account of home and 
foreign requirements. The jewellery trade is in a very satis- 
factory condition, nearly all producers being busy on wor 
which meets a ready sale. The demand for medium-priced 
articles, in place of the high-priced ones of some years ago 
wove conclusively the diffusion of wealth amongst the’ 
fn ouring and middle classes during the last few years. 
Makers of edge tools are principally occupied on foreign ac- 
count, for the West Indies, South America, and the Brazils, 
and it is satisfactory to record that a strong effort is being 
made by our principal manufacturers to recover their position 
in the ladon markets, where, for some years past, our 
American competitors have held a firm foothold. The de- 
mand for tin-plate goods is very great, both for army and 
domestic purposes ; and the galvanised iron workers, both in 
hollow ware and roofing, are busier now than for some time 
past. Metal bedsteads are still rs! made in large quan- 
tities, indeed this trade, except for the high-priced sets, never 
shows much elackness. Considering there are several thou- 
sand of sets turned out weekly from the various works in this 
town, it certainly is surprising that the demand is not at all 
affected. In the electro-plate trade a much better prospect 
of business has shown itself of late, especially for spoons and 
forks, principally on foreign account. The machinery for 
the new gun and ammunition factory about to be built in the 
town will be supplied from a celebrated Yorkshire firm. The 
manufacturers of machinery in this district are not at present 
particularly busy, except where occupied in making spe- 
cialities under patents. 
Woleerhampton.— The lock makers speak of business as in 
& rather quiescent etate, and many are continually adding to 
their accuroulating stock. The safe branch as well as the 


hinge and door spring branches are to an equal extent de- | 


pressed. The galvanised ironworkers are better employed 
than they were some time back. The tinplate workers and 
japenners are busily occupied, the demand for camp requi- 
sites having given an impetus to this branch of industry. 


yposition from | 


All the firms have | 





} There is a demand for ironfoundry, but it is not characterised 
by anything exceptional. The edge tool makers have orders 
ou hand both off home account and for export, and therefore 
they report trade a little more marked than of late. Agri- 

| eultaral ironwork is in increasing demand, and there is 
reason to anticipate a e{ill further increase. The cut-nail 
makers report trade as excessively slack, and for washers the 
demand is open to considerable improvement. 


Willenhall.—The eurry-eomb trade even has benefited by 
the war, for in times of peace the activity which now exists 
in thas manufacture does not exist, and the briskness is the 
more roarked since, in the ordinary way of business, the 
present is usually a very slack period. The lock trade is in 
a bad way, although it is possible to point out instamees of 
| more than ordinary activity, but many of the men erehaving 
| but partial employment. There is a steady but middling 
| demand for bolts and latches on home account. 


Derlaston.—The gunlock makers here are having @ fine 
time of it. The filers are willing to do their share of the work 
towards making a rifle for the sum of 1s, 8d. lock (double 
what they got before hostilities commenced), leaving the re- 
| sponsibility of the use of the lock to semebody else. We believe 
some Burmingham houses have given orders to their Darlas- 
ton compeers in consequence of their own inability to fulfil 
their contracts, but it so happens that the number of avail- 
able guniock makers has been so reduced from the inactivity 
which has been experienced since the last war, that this town 
will be unable to derive so much benefit from the demand as 
| would otherwise have been the case. ‘The bridge and girder 
| works are steadily employed, and railway fastenings, and de- 
scriptions of ironwork similar in character, are in less buoyant 
request than was the case a short time back. 


Wednesbury.—The tube works in this locality are in satis- 
factory operation, and it is not contemplated t the recent 
modification of the trade price list will at all injuriously affect 
the demand. The Patent Shaft and Axle Works are very busy 
with orders for rails. 

West Bromwich—The ironfounders around here display 
great activity in producing stable fittings and enamelled iron 
work. At Bloxwich the awl blade makers are not well off 
for orders. The wrought nail makers have something more 
to do than of late, though prices are very low. 


NOTES FROM THE NORTH. 
Grascow, Wednesday. 

Glasgow Pig-Tron Market.—There is but very little 
change to report in the pig-iron trade. Since this day week | 
the market has become a degree firmer, and prices have 
risen from 51s. 44d. cash and 51s. 74d. one month, to 51s. 6d. | 
cash, and 51s. 9d. one month. The latter were the prices at 
which business was done yesterday. Very little business 
has been done during the week. There is little or no specu- 
lation, as the “ bulls” are said to be waiting for the fali of 
Paris. Judging by this day’s news, it would seem that there 
is a probability that they will not have long to wait. The 
— to-day were at the opening of the market 2d. per ton 
yetter than yesterday; however, they were slightly easier 
| afterwards, and 51s. 7d. cash was taken. Last week's ship- 
ments of pig iron amounted to 8533 tons as against ols 
tons in the corresponding week of last year; and last week's 
imports of Middlesbrough pig iron, Grangemouth were 1650 
tons, while in the corresponding week of last year they were 


erease in the Scotch exports is already 8168 tons. 
The Strike in the Matleable Iron Trade.—Since last week's 


| have been added to the strike list owing to the notices having 
jexpired at some of the otber works. Both workmen and 
|employers seemed to be equally determined to stand out. 
| So far as I can learn, the employers have firmly resolved to 
| dispose of the reason why. Mr. Anderson, the arbiter in 
ithe recent dispute, granted the puddlers an advance of 
| 6d. per ton. They intend to work upon the plan adopted in 
| the North of England, and not ask the puddlers to continue 
| the system of turning up the ball under the hammer, oe 
| that to be done by the shingler or by a third person; an 

|thence they hope to effect a reduction of one sixpence. 
Then as to the other sixpence, they say that in respect of 
it they are quite willing to await the decision of Mr. Hughes 
in the case of the dispute between the employers in the 
| North of England, and their employés. The workmen at | 
the Shieldmuir Works in the Wishaw district are still at 
work, as they have taken no part in the dispute. The same is 
true of the men employed by Mr. Ellis at the North British 
Iron Works, Coatbridge. r. Ellis holds aloof from the 
association which exists among the ironmasters, and pays 
his men 6d. more per ton than is recognised as the standard | 
rate by the association, and in this way he keeps himeelf | 
free from any dispute like the present. Atsome of the large | 


works there are very considerable stocks of puddled iron. | 
In one instance the stock is said to be about 7000 tons, and | 
in another about 9000 tons. But as the present strike in- 
volves the interests of the millmen as well as those of the 
puddilers, it is difficult to see bow the stocks of puddled iron 
can be made available. The millmen are, as a rule, “out” 
along with the puddlers, shinglers, &c.; indeed, I only know 
of one establishment where any of the millmen are at work, | 
that is at Blochairn where two plate mills are in operation. 
If the strike continues, the Clyde shipbuilders will have to | 
transfer their orders to England. Already, it is said, one of | 
the Clyde shipbuilding yards is without a plate to 
| with. During the week several meetings have been held, 
both of the workmen and the employers. On Monday there 
meeting of the workmen held in Glasgow. It was 


weeea large i 
| addressed by Mr. John Kane, of Darlington, Secretary of the | introduced at Hal 


| lronworkers’ Union. Some of the workmen have alread 
| left for England, and arrangements are being made to 


| determined to stand true to one another. If the question | 
' 


1870 tons. The decrease for 1871 is 730 tons, and the de- | 


report on this subject an additional number of workmen | 








of an advance or a reduction of wages can be settled in the 
North of England through the agency of the Board of Arbi- 
tration without the works requiring to be stopped for a 
single dey it does seem very strange that the same thing is 
not possible in Scotland ; and yet ic is asserted on behalf of 


| the employers that a Board of Arbitration would not work in 





Scotland. 


The Royal Society of Arts—A meeting of the Society was 
held on Monday night—Mr. Thomas Stevenson, C.E., in the 
chair. Mr. John Heid read the re of a committee on Mr. 
St. Clair's embossed music for the blind, which was approved 
of. Mr. Alexander Leslie, C.E., read an interesting r 
*“ On rainfall and evaporation in relation to water supply.” 
The paper was divided into two parts, the first of which 
related to the loss sustained by evaporation and absorption in 
various districts, both in England and Scotland. Details were 
given of « numerous set of observations, from which it was 
seen that the amount of loss varies in general from 12 to 15 in. 
annually, but exceptional years give different results. The 
second had for its subject the greatest floods found to 
flow off certain areas, measured in tens of cubic feet per 
minute, This was found to be widely different in various places, 
depending on the configuration of the country through which 
the flood ; and with a similar rainfall the amount run off 
differs — considerably. It was found to vary from 2 or 3 to as 
high as 30 cubie feet per minute. The chairman said the 
Society -were indebted to Mr. Leslie for the important facts 
he had brought before them. He held the opinion that the 
majority of the rain gauges were too small, and that they 
were not placed at a uniform height, but he left that matter to 
the Meteorological Society. A discussion followed, after 
which a vote of thanks was awarded to Mr. Leslie for his 
valuable paper. 


Shipbuilding on the Clyde-—This branch of industry is at 

t very busy at a number of the yards on the Clyde. 

here have been several launches within the last week or 
two, and new contracts are being booked. Messrs. J. and 
A. Allen, of Glasgow, have contracted with Messrs. Barclay 
and Curle for the building of a sailing ship of 2000 tons, 
builders’ measurement, for the East India and other trades. 
I understand that the same firm have sent out offers for the 
construction of a steamer considerably -larger than any yet 
built on the Clyde. She is to be about 20 ft. longer than the 
Italy, which was launched last year from Messrs. John 
Elder and Co.’s yard, at Fairfield, and is intended for Mesars. 
Allan’s Liverpool and Montreal line. It would seem that 
the Liverpool firms are competing very closely with Clyde 
firms for Clyde work. Asan instance, it may be mentioned 
a small coasting steamer, which is wanted by the British and 


| African Steam Navigation Company, has been secured by a 


a firm, while all the work hitherto done for that com- 
pany has been executed on the Clyde. 


The Tay Bridge.—The Dundee Advertiser says that the 
entire sum which Mr. Stirling the chairman of the North 
British Railway, stated should be subscribed before the con- 
tracts for the Tay Bridge were entered into, has now been 
raised, and that @ meeting of the Tay Bridge Committee 
will be held on an early day. 


New Dredger for the Clyde.—A large new dredger, built 


| and engined by Messrs. W. Simons and Co., was on Saturday 


| launched from the London Works, Renfrew. This vessel is 


the - erty of the Clyde Trust, and will be the most power- 
ful dredger on the river Clyde. Its dimensions are : Length, 
161 ft.; breadth, 30 ft.; depth, 10; ft., and it is fitted with 
two condensing engines of 70-horse power. The bucket 
girder is nearly 100 ft. long, and its massive proportions are 
such as to resist the various strains when working in 30 to 
35 ft. depth, and it is able to raise 5000 tons per day. A novelty 
in the working details of construction is various heavy steel 
castings, such being considered better suited for severe 
dredging operations; and the difficulty of procuring good 
steel of the necessary irregular form and strength caused 
considerable difficulty and delay. Another novelty adopted 
under the direction of Mr. Deas, the Clyde engineer, is the 
double slide shoots for discharging, which are driven by 
steam, and expected to economise both time and labour. 
This is the eighth vessel Messrs. Simons have built for the 
dredging operations on the Clyde, and on it has been applied 


| every improvement derived from their extensive experience. 


| difficulty could arise respectin 
| that it will not cost more than 


| nikier Foundry, Kirkea lay. The 
|away a number more. Overtures have been made to the Lencine tea 
| men by one or two of the smaller firms, but the men seem | i 


| 


They have also in progress several other dredgers, one of 
which (for Dundee) will be launched in a few days. They 
are also constructing for a foreign Government one of their 
patent combined steam dredger hoppers, which will proceed 
to sea with its own spoil. 

The New Graving Dock for Dundee—The propriety of 
constructing a 3 4 graving dock has been under the con- 
sideration of the Dundee Harbour Trustees for upwards of 
two years, and there seems to be now some hope that the 
eo will soon be proceeded with. On Monday last the 

forks Committee of the Harbour Board met to consider a 


| report on the subject from Mr. Harrison, their consulting 


ey ten Various difficulties have arisen from time to time, 
and hence this report (or rather further report) from Mr. 


Harrison. At the meeting in question a motion proposed by 
Provost Yeaman was carried, the effect of which is that the 


| committee should recommend to the Board the approval of 


Mr. Harrison’s report, and to instruct the engineers to pre- 
re plans, leaving it for future decision whether the new 
ock should be 400 ft. or 500 ft. long. The site now pro- 
posed for the dock is that originally fixed upon, and as it was 
ided for in the last Act of Parliament obtained by the 

tr Board, the Provost considered that no legal 

vt. - Harrison estimates 


ing weie ee has been recently 

t iery, Fifeshire, a pumpi i 

constructed on the Corliss poe aly by Mr. ee in, com 
ich the plan has 


A Corliss Pw 


it to which 
been applied is about 70 and has 16 in. pumps, 
with heavy water; the engine cylinder is 33 in. dinsastet, 
and 4 ft. 6 in. stroke, so that the principle is weil tested. 
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THE TRAMWAY MANIA. 

luere have been deposited at the Private Bill 
for consideration during the approaching 
Session, eleven projects for metropolitan tramways 
representing an aggregate of 195 miles. In addi- 
tion to these, eight other schemes, 52 miles long, 
collectively, have received provisional orders, 
and two of them, the Common Road Conveyance 
Company, 12} miles, and the Southall, Ealing, 
und Shepherd’s Bush Tram Railway, 6 miles 7 fur- 
longs, were not deposited at the Private Bill 
Office. The chief of these schemes is that by Mr. 
Hopkins; it is entitled the North Metropolitan, 
and has a length of 44 miles 6 furlongs and 
chains. The London Street Tramways is another 
great scheme comprised in two Bills stretching 
through 55 miles of streets; the North-East of 
London, by Mr. H. Hassard, is another. 23 miles 
6 furlongs in length, The North-Eastern Metro. 
politan is nearly 23 miles long. The others have a 
smaller mileage, but have presumably sufficient 
value to justify their various promoters in urging 
their sanction in the committee-rooms. 

Of course many of these are conflicting schemes, 
and the same ground is traversed by two or three 
of opposing promoters, but a glance at 
Stanford’s newly published, and, as usual, excellent 
map of the Session, shows us a perfect labyrinth of 
lines traced through most of the leading London 
thoroughfares, 

We have searcely the space to sketch out the 
principal routes selected, much less to describe where 
the rival schemes overrun eaeh other, but we will 
endeavour, as briefly as possible, to show the amount 
of tramway accommodation our engineers are seek- 
ing to provide, for the benefit of the street pas- 
senger traflic, 

Commencing in the north-west, a tramway is 
shown running down the Edgeware-road from ‘* The 
Stag” beyond Hendon, and striking into the Bays- 
water-road at the Marble Arch. From Hornsey 
another runs southward through the crowded City 
streets, passes over London Bridge through the 
Borough till it joins the lines now open at Kenning- 


Office 


lines 


a this o fice for th SHR of li. 14s. 8d. ( 8.32, 7 
Jip. atetde Siva Fy a ¢ i to the south, crossing Blackfriars Bridge, and 


| converges towards the last named, bat terminates 
| at Threadncedle-strect, with a branch from Stam- 
ford-hill to the Whitechapel-road; at Cambridge- 
road. On the east we have a line from the East 
India Docks to the Shoreditch terminus of the Great 
Eastern Railway, while on the south of the river 
there are the ramifications of the Pimlico, Peckham, 
jand Greenwich Tramway, passed last Session, and 
stretching from Woolwich to Kennington, thence 
} over Vauxhall Bridge to the Victoria Station ; and to 
| this project have now been added various feeding 
lines. With these exceptions the south side of the 
peer r has been left almost untouched; but there 
remain to be noticed the arterial routés running 
from west to east. Of these the chief commences 
j at Southall, and runs along the Uxbridge-road, the 
Bayswater-road, Oxford-street, Holborn, across the 
Viaduct, and terminates in Newgate-street. Another 
from its terminus at Kew Bridge, occupies the 
Great Western-road, Kensington-road, Piccadilly, 
Regent-street, and the Haymarket, and so on to the 
| Victoria Embankment, Mansion House-street, and 
finishes its eareer at the Poultry. A branch from 
| this last-mentioned line connects it with the tram- 
|way from Southall. At Shepherd’s Bush, and at 
| the point of junction of the Bayswater-road with 
| Gloucester-terrace, a line extends towards the north- 
east, striking the south side of the Outer Cirele, 
|} and then following the course of the Metropolitan 





} 


| Railway as far as King's-cross, where it divides 
into three branches, one northward, to Holloway ; 


joining the already-sanctioned line at the Obelisk ; 
and the third, taking the Goswell-road, St. Martin’s- 
le-Grand, the east side of St. Paul’s Churchyard, 
Cannon-street, and Southwark Bridge, to join the 
line already alluded to as running to Kennington 
Park. It is sought, moreover, to extend the exist- 
ing Clapham and Brixton tramways over West- 
minster Bridge, past Victoria eee 
place, to join the line through Piccadilly at Hyde 
Park-corner, and, on the other hand, to ran it along 
the Embankment, meeting another line at White- 
hall. Of course the South Embankment has been 
appropriated ; the roads around the Outer Circle 
at Regent’s Park have been occupied. Battersea is 
to have its tramways ; street cars are to supplement 
the omnibus traffic at Chelsea, and a host of smaller 
lines all over London, to enumerate which would 
be as tedious as useless, are proposed for construc- 
tion without loss of time. 

Probably, not more than one-fifth of these horse 


a 
ee ee ee ee eee oe 
what expense to the remaining and pri i 
pértion of the’ tral te siivedings tots te 

We need not consider the 
stracting horse railroads upon suburban 
If the public are willing to invest in their construe- 
tion the more of these lines we have the better, and 


under the worst cire a measure of 
advantage will be gained to the majority, at the ex- 
pense of afew. But with re to the strvets of Lon- 
don themselves—the crowded throughfares — none of 


them too wide for present necessities, and many of 
them far too narrow, the case is quite different, 

We have seen from the plans pro for con- 
sideration this year, that all our principal streets 
are intended for tramways, that each of the me- 
tropolitym bridges are oceupied by them, and we 
think that but little consideration will be required 
to show the utter impropriety of permitting space 
which is already too limited to be encroached upon, 
still further. e know the advocates of a general 
tramway system urge that the streets will be left 
quite free for general traffic, that the cars do not 
interfere with other vehicles, neither can the rails 
upon the track cause any injury to other carriage 
wheels. ‘To the first of these arguments we re- 
ply that the tramways do interfere with the general 
traflic, an interference evident even in the spacions 
roads upon which they are now laid, and which 
would be intolerable upon the City streets ; and to 
the second, it is certain, that though the form of 
rail adopted is, we believe, as little likely to cause 
damage as any section that could be devised, still 
cases of injury to wheels have come under our 
own observation. 

There can be no disputing the fact that thorough- 
fares of comparatively light traffic, upon which tram- 
ways are placed, are practically cadened in breadth 
by the width of the tramway formation, the drivers 
of vehicles preferring rather to crowd each upon the 
sides of the road than to occupy the centre from 
which they have continually to shift to make room 
for the cars, In crowded streets the necessity of 
traffic demands that every foot of width shall be 
utilised, and consequently the tramway formation, 
as well as the sides of the thoroughfare, would be 
oceupied, and it is under these conditions that the 
inconvenience of undeviating cars would be most 
felt, for the entire free traffic would have to be 
diverted, ever and anon, to pass the tramway 
vehicles, the course of which being rigidly pre- 
scribed would necessitate a movement to the right 
and left on the part of the ordinary vehicles twice as 





railroads will be sanctioned for construction rage 
the present Session, and not more than a tenth will 
have the capital subscribed for their formation, but | 
the earnestness with which these railways are being | 
advocated, the perseverance with which unsuc- | 
cessful schemes are again and again brought before | 
Parliament until they finally obtain the Royal | 
assent, and the favourable manner in which they | 
are received by the Board of Works, and other | 
authorities, all point to the fact that a great system of | 
tramways is to be established in the London streets, | 
and that the money for their formation will be | 
forthcoming, unless parliamentary committees can 
be convinced that their introduction would be in- 
expedient, and the ene can be satisfied that as 
investments they will not pay. 

We have endeavoured to show in a previous 
article on this subject, that it is wholly unreason- 
ably to expect a metropolitan tramway system to 
be a commercial success; and while admitting to 
the utmost that no means of public conveyance | 
could be more satisfactory and commodious to the | 
people conveyed, we pointed out the reasons why | 
the owners of such lines could not expect to realise 
any commensurate return. The statement that one 
of the tramways now in operation is shown to be 
paying a large dividend does not affect the main fact, 
and, we believe, that few people would venture 
upon forming a conclusion from the flourishing con- | 
dition of a first balance-sheet. Lengthened ex-} 
perience has proved, as we stated, that a metropo- | 
litan tramway system does not pay, even under the 
most favourable circumstances. Some lines will be 


worked at a loss, so that the utmost shareholders | 
could anticipate would be a deferred realisation of | 
their investments, when the time should arrive for | 
the Board of Works to purchase the entire system, | 
and make it public property, at the public expense. ' 

Setting aside the question of cost, there can be 
no doubt whatever as to the ample capacity of 
tramways to deal in a perfectly satisfactory manner 





ton, A third starting from beyond Tottenham, 





with the requirements of one part of the passenger 


highly remunerative, while the majority must be | po 


great as if the cars themselves were free to deviate. 
The effect of this would be either to impede the 
traffic to a most injurious extent, or else to throw 
an intolerable press upon the sides of the streeta. 

This at least is the effect of tramways where they 
exist in crowded districts and narrow streets, and 
there is no reason for supposing that any exception 
to the rule would be discovered in our City 
thoroughfares. 

This important consideration points only to one 
conclusion, that, save for outlying districts, tram - 


| ways are wholly and entirely unsuitable for the 


metropolis, for the simple reason that the balance of 


traffic is too great and the width of the streets too 
ismall to admit of their adoption, and for this 


reason it will be found absolutely essential that the 
smaller advantage sought should yield before the 
greater interests involved, and in the face of facts 
which are so clear, we wonder that the tramway 
projects should have found so much favour and so 
much influential recommendation. But while we 
think that a careful consideration of the tramway 


| system will result in the termini of any lines that 
‘may be sanctioned, being kept at a suitable distance 


from the centres of traffic, we must bear in mind 
that the present condition of our streets is a dis- 


‘grace, and that we are in urgent need of some 


sweeping measure that shall compel the Board of 
Works to lay down and to maintain thoroughfares 
worthy of the me lis, 

But if the adoption of a general system of tram- 
ways in the London be inexpedient for many im- 
rtant reasons, tt does not follow that an 


= 


reform should not at once be made in the tion 
of our streets, which, besides being a di 
source of never-ceasing destruction to 


to vehicles ; and it is to this 


oP ae ee somewhat 
out, a large proportion 

which are occupied by tramways would 

vastly in character, and be maintained 




































































wap ti 

















— 


GEO. AAI 











— ai 


PEAR 5 8 ES ae Te 


a ee 


EE ER SE Hs ~~ 


——e 





ENGINEERING. 


(Jan. 27, 1875. 








7° 





pense of the proprietors of such lines. The experi- 
ments which have been recently tried upon a large 
scale with asphalte paving hold out so great a pro- 
mise of success, that it appears to us probable that 
before long it will be found worthy in all respects 
of being generally adopted, It is true that the 
favourable results which the lengths tried have 
given must be received with caution; they have 
doubtless been carefully watched over and nursed 
by the constructors, who have a large interest at 
stake in the ultimate success of the material; but 
taking all these facts into consideration, we think 
there is little doubt that asphalte paving will in the 
course of time replace to a great extent the granite 
pitching of our streets. One great objection urged 
against ita adoption is, that from the constant re- 
pairs required by the great network of sewers, water 
mains, and gas mains that underlie the surface, this 
asphalte would be subjected to the same conditions 
as the granite pitching, and that, not only would 
it be more difficult to take up and restore continuous 
paving. than paving composed of a number of small 
parts, but also that it would be more difficult to 
maintain it after it had once been disturbed. The 
fact is, however, that any part of the asphalte 
surface can be 
trouble, and in less time than pitching, and it is 
only a question of care, and proper construction, 
to maintain the surface of any restored area in 
its original efficiency. The constantly recurring 
nuisance of opened streets is, however, one entirely 
independent of paving, depending wholly upon the 
manner in which the repairs of the mains are 
effected, and it is owing to the incomplete and paltry 
way in which this work is too frequently conducted, 
that thoroughfares are obstructed at such frequent 
intervals. What is absolutely necessary, then, is 
that all pipesjand mains below the street level should 
be properly twdded, and the joints thoroughly made, 
for if this was done, the subsequent attention they 
would require would be very small, and one of the 
existing objections to the use of asphalte would be 
removed. 

It appears to be a fact entirely overlooked, that 
any opening of the streets upon which tramways 


are laid, would stop all the car traffic whilst the re- | 


pairs were in progress, to the great inconvenience of 
passengers, who would be left without cheap means 
of public conveyance, if the omnibus service had 
withdrawn from a ruinous competition, and had 
ceased to run. 

We have now mentioned some of the chief con- 
tingencies which have to be seriously discussed 
before passenger horse railroads are sanctioned 
throughout London, and have endeavoured to show 
1. That such lines could not be established, save at 
the expense of the general traffic. 2. That their 


continuous working could not be insured, on ac- | 


count of the frequent breaking up of the roads for 
underground main repairs, and, 3. ‘That they could 
not preve profitable undertakings. 

But if it should be found, and very little further 
experience will settle the question, that asphalte is 
a suitable material for paving the City streets, its 
adoption would obviate the necessity of tramways, 
for, although some balance of advantage may be 
shown in favour of the railroads for conveying the 
special traflic for which it is intended, the asphalte 
would offer a surface admirably adapted for all 
heavy vebicles, and there would exist no monopoly 
of space. ‘Che cost per mile of the asphalted roads 
would be leas than that of the tramways with mac- 
adamised side widths ; the expense of maintenance 
would also be less, and from the first cost would 
have to be deducted the value of the existing road 
materials. ‘There exist of course very many 
miles of thoroughfare which could afford asphalting 
no better than they can now afford pitching, but we 
have learnt at last how to construct a thoroughly 
macadamised surface by the aid of steam rollers, 
and what is more, the various parish authorities are 
learning the advantage of them. But those same 
authorities have yet to be taught a great deal. We 
notice, for instance, that the St. Pancras Vestry 
has just concluded a contract with Mr. H. C. 
Coulthard for a supply of ironstone slag for the 
repair of their roads. What led them to this deci- 
sion we do not know. We presume, however, that 
none of the Vestry Board are acquainted with the 
peculiar disintegrating qualities of the material 
they have chosen, which renders it, above all others, 
unsuitable for London roads. 

This is, however, somewhat beside the purpose, 
although it helps to illustrate one of the many dif- 
ficulties that lie in the way of obtaining properly 


broken up and restored with less | 


constructed thoroughfares, What we require to 
attain this much-desired end is: First, a complete 
centralisation of all matters connected with the 
construction and maintenance of streets and roads 
in one really efficient Board; next, so far as possible 
a reduction in number of the mains beneath the 
streets, now uselessly multiplied in number, and 
involved in an absurd reticulation ; and that these 
mains should be well laid, not patched and doctored 
to tide over an emergency, or swell a contract. 
Then we require that the streets should be laid with 
asphalte, if asphalte is found suitable, and that the 
less severely tried roads should be properly mac- 
adamised. After this may come tramways, if they 
are desired, stretching away into the suburbs ; 
proving useful, if not remunerative, and accommo- 
dating daily thousands. 

If such improvements as we have hinted at were 
carried out, other reforms would speedily follow in 
the street vehicles placed at the disposal of the 
public, transit would be more rapid, and the 
thoroughfares less crowded, while the wear and tear 
of carriages and horses would be reduced. 

And all this would be done without the introduc- 
tion of a system that answers well only in those 
cities with whose growth it has grown and in which 
| from their first establishment it has been recognised 
las a system. 





THE SHERMAN PROCESS. 

Tuts recent invention has attracted considerable 
attention in this country on account of some strik- 
ing and promising results which have been obtained 
| by it in many different iron works and steel works. 
We published on page 480 of our iast volume some 
of the results reported upon by Sir John Brown 
and Co., Sheffield, and we have since then been in- 
formed that experiments, conducted by Mr. Sherman 
at the works of Messrs. Crawshay, in Wales, have 
proved equally successful in improving the quality 
of puddled iron, and similar to the earlier trials 
which were made with the same process in the 
Cleveland district. ‘The Sherman process consists 
in the application of iodine, for the purpose of re- 
moving sulphur and phosphorus from the iron. The 
| specification of Mr. Sherman's oom is very well 
| worded, and covers all forms and methods by which 
|} a metallurgist can directly or indirectly apply iodine 
| for effecting the purpose in view. The rationale of 
| the process, however, is not given in this specifica- 

tion, nor is it readily perceptible on the face of any 
| description of the process itself, particularly when 
| the smallness of the quantity of iodine employed by 
| Mr. Sherman is taken into consideration. It ap- 
| pears, however, that an indirect action may take 
place between the phosphide of iron in the liquid 
metal, and the free iodime in contact with it, by 
which a combination of iodine and phosphorus is 
formed. ‘This new compound is readily decomposed 
| by contact with the atmosphere, or with additional 
quantities of phosphide of iron, and the iodine 
leaves the phosphorus in the amorphous state, in 
which it seems to be unable to combine with the 
| iron, but is readily burnt, and escapes as vapour or 
phosphorous acid with the flame. ‘The property of 
iodine to render phosphorus amorphous is well 
known, and the action upon the phosphorus com- 
bined with the iron may be analogous to this inte- 
resting reaction of the two elements upon each other. 

The principle that iodine has a certain effect upon 
the phosphorus and sulphur in the iron seems to be 
established as a fact by the trials hitherto made by 
Mr. Sherman in different metallurgical works in this 
country and in America, but the precise mode of 
applying the ‘‘ medicine” so as to make it suit the 
requirements of the different processes of manufac- 
turing iron and steel, will have to. be developed by 
patient and persevering practice. In the ergy. 
furnace Mr. Sherman appears to have had the 
greatest success, This may be due to the fact that 
the action takes place under the eyes of the work- 
man, and can therefore be closely watched and 
regulated at will. For the other processes for 
manufacturing iron and steel, the Sherman process 
is said to be equally valuable, and experiments in 
this respect are now in progress, of which we shall 
publish the details in due course. 


OUR NEW GUNS. 

Tue extremes of our modern artillery equip- 
ment are to be found in two guns which have 
recently undergone trial, the one at Woolwich, and 
the hes at Shoeburyness. These extremes are 
represented by the 35-ton 700- er muzzle- 
loading gun on the Fraser principle, recently com- 























pleted at the Royal Gun Factories, and the 12 cwt. 
16-pounder muzzle-loading field gun, constructed 
upon the same principle and at the same place. 
Judging from the amount of public interest mani- 
fested with regard to the larger gun, and taking 
the results of its proof, we may assume that weapon 
to be the most important of the two, and so to 
demand precedence in our notice, although 
the smaller one ia of equal importance to that 
branch of the service to which it relates—the field 
artillery—as is the larger one to the naval service, 
for which it is intended. First, then, the 35-ton 
gun, which, as we briefly announced last week, has 
just od most successfully through the ordeal of 
proof. ‘This fine weapon is of the same type as the 
present pattern, second, 10 in. gun, but the ordi- 
nary shaped cascable is done away with, and a 
button-shaped one adopted in order to get as great 
a length of bore as possible within a restricted 
dimension, the Admiralty having limited the length 
to 16 ft. 3in., and the external diameter over the 
breech to 4ft. 8in., on account of the size of the 
turret for which it is intended. The diameter of 
the muzzle is 1 ft. 9in., the calibre 11.6 in., and the 
length of bore 13 ft. 64in. It is rifled in nine 
grooves, and with a twist uniformly gaining from 
zero at the breech to one turn in forty calibres. 
The service charge has not yet been definitely fixed 
upon, but it will probably be 120 Ib. of pebble pow- 
der; the weight of the projectile is 700 Ib. ; length 
of solid shot, 30 in., with brass studs; length of 
common shell, 40 in. ; bursting charge of shell, 38 lb. 
The grooves of the rifling are of the ordinary Wool- 
wich pattern, and .2in. in depth, the diameter of 
the bore over the grooves being exactly 12in. The 
length of the 120]b. cartridge is 32in., and the 
vent is in the usual position, about two-fifths the 
length, or 12 in. from the end of the bore. 

This gun was subjected to its first trial on the 
13th inst. at the proof butts of the Royal Arsenal, 
the proof being conducted by Captain Stoney, R.A., 
assistant - superintendent of the Royal Gun Fac- 
tories; Lieutenant Jones, R.A., instructor at the 
same department; Mr. M‘Kinlay, proof master ; 
and a fatigue party of the Royal Artillery, under 
Sergeant Willis. The velocities of the projectiles 
were measured by Captain Noble, R.A., by means 
of the Narvez-Lewis apparatus, and a telegraphic 
arrangement in connexion with wire screens placed 
at measured distances from the gun. The weapon 
was mounted on a sleigh or carriage, which, upon 
the recoil of the gun, was arranged to run up an 
incline made at an angle of 7°, and covered with 
iron plates. The first charge consisted of 75 lb. of 
pebble powder—this being the first occasion upon 
which it has been used for this purpose—and a 
700 Ib. shot. After firing it was found that the 
recoil had carried the gun and carriage about 9 ft. 
to the rear up the iron-plated way. ‘The second 
trial was in all respects similar to the first, no sign 
of crack or injury appearing anywhere. ‘The gun 
passed its final proof on the |Sth inst., having 
tired eight rounds with high charges, commencing 
with 751b., and ranging up to 1301b. The proof 
has been attended with the most perfect success, 
and was endured by the gun without the slightes 
symptoms of strain, or any appearance of distress 
either in the metal or in the parts of the gun. The 
following statement shows the velocity of the 700Ib. 
projectile at each of the powder charges : 

Powder charge Feet per second 
Ib. 


Velocity. 
75 we ‘ies es Por 1160 
100 we ios és bat 1250 
110 ued oe ee iia 1303 
120 ois wed oe ase 1870 
130 we 1348 


It will be seen that the velocity reached the 
maximum point with 1201b. charges when it was 
1370 ft. per second, with the higher charge of 130 Ib. 
it fell off to 1348 ft. So far it would appear that 
120 lb. of powder is the utmost quantity which can 
be properly consumed in the bore, and that the firing 
of any higher charge would be superfluous. The 
velocity is amply sufficient to insure the piercing of 
the belt of the Sesesies at water line at a range of 
1000 yards, and the complete penetration of the 
Keenig Wilhelm at more thantwice that range. The 
general power of the new gun may be estimated from 
the data so far afforded by the proof practice as : 


Range. Feet second. 
Velocity at muzzle ove ee P60 
im 200 yards aie oe 1338 
a % ove pe: 1306 
= 100 Cl, ove ese 1250 
2 1500, vee ove 1210 
e 2000 —Cl,, oo ove 1166 
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The power to penetrate unbacked solid iron plates 
will be as follows : 


Thickness of plate. 
Range. in. 
Velocity at muzzle one eee 14 

pa 200 yards aes ose 13.82 

a 500 * ,, ee a ee 

- 1000, one ese 12.97 

pte! Yee ee ~. 1249 
2000 =, 12.00 


The equivalents in thicknesses of iron armour 
backed with Hercules wood backing may be given 
as: 


Range. Thickness of plate. 
in. 
Velocity at muzzle me eos --. 10.49 
200 yards... sta ene 9.77 
sj 500 ,, ane inal oe 9.54 
a a ose one pee 9.70 
oe ae = wee ove ove 8.83 
» * 2000 ,, . 8.51 


These figures are approximate and stand good 
only so far as they :clate to the proof charges. 
The absolute power and working of the gun cannot 
be definitely established until it has been through 
its course at Shoeburyness, and this will probably 
occupy a couple of months. The manufacture of 
these enormous guns is to be proceeded with, but 
the number proposed to be built will not be actually 
known until the forthcoming parliamentary esti- 
mates are made up. ‘Thus far the 35-ton gun has 
undoubtedly proved to be an absolute success. 

The second of the two new guns which we have 
to notice is the 16-pounder field piece, which, as 
already observed, is constructed on the Fraser 
principle. It has been produced in consequence of 
the advantages supposed to have been gained by 
the Prussians in the present war by the use of heavy 
field guns. The gun is composed of an inner tube 
Firth’s steel 1.3 in. thick, covered over the chamber 
by a wrought-iron coiled jacket 2.9 in. thick. Its 
length over all is 78 in., and it has a calibre of 3.6 in., 
the rifling being in three grooves, each .8 in. broad, 
and .llin, deep, and is of the Maxwell or modified 
French type. The total length of bore is 68.4 in. 
and the rifling commences at 5 in. from the base, its 
twist being uniform and equal to 1 turn in 3] 
ealibres, or 108in, The present gun weighs about 
11 ewt. 3 qrs., but future guns of the same pattern 
are to weigh exactly 12 ewt. The powder charge 
is 3lb. of L.G.R. powder, and the projectile weighs 
161b. This gun was tried for range and accuracy 
at Shoeburyness yesterday week in the presence of 
a large muster of members of the special commit- 
tee instructed to report upon it. The practice was 
made with common shells filled with sand, weighted 
to 161b., and plugged with wood plugs to represent 
Boxer wood time fuzes. After two scaling charges 
had been fired, and the gun had been examined, 
three rounds were fired with shells and 2Ib. 8 oz. 
powder charges. After these followed three rounds 
with 2 Jb., and three with 1 lb. 8 oz. charges. With 
the service charge of 3b. the recoil was 29 ft., and 
with 1 lb. 8 oz. it was 12ft. The mean velocity at 
the muzzle with service charges was 1352 ft. Three 
further rounds were fired with 1lb. charges and 
three with 4b. charges, the former giving § ft. and 
the latter 3 ft. 6 in. recoil. 

The gun was then tried for range and accuracy, 
twenty rounds being fired at 2 degrees of elevation, 
two rounds at 3 degrees, twenty rounds at 5 degrees, 
twenty rounds at 10 degrees, and six rounds at 
point blank. After this practice five rounds were 
fired with double shells at 5 degrees of elevation 
with 1lb. Soz. charges. The gun was laid at a 
target 500 yards off, and was temporarily mounted 
on & wrought-iron carriage w eighing 104 ewt. The 
wind was blowing hard during the whole of the 
practice. The means of the ranges with the 3 lb. 
charges may be summarised as follows : 


Elevation. Range. Deflection. 
degrees. yards. yards. 
2 aes 1186 eas 3 

5 wee 2322 ada 845 
10 one 8807 ose 18.76 
point blank . 296 0.4 


With double shells and reduced charges at 5° 
the range was 1239 yards and the deflection .68 
yards. The practice was carried out under the 
superintendence of Colonel Elwyn the ¢ ‘ommandant, 
by Captain Alderson, R.A., and Captain Eulis, R.A., 
assistant superintendents of experiments. The 
velocities were taken by Captain Noble, R.A. The 


16-pounder gun is a well-designed weapon and | f 


good in type. It embodies the idea expressed in 
Lieutenant Jones's recent paper on the subject, that 


our field guns of certain calibres should carry powder | Pp 


charges and projectiles somewhat in excess of those 
at present assigned to them. 
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No. IV.—Iron anp Steet Manvracroure. 

IN our last article on this subject we compared the 
different methods of producing heat in furnaces des- 
tined for the manufacture of iron and steel, and in- 
dicated the principal characteristics of the different 
modes of combustion, so far as the production of 
extremely high temperature is concerned. We now 
van on to examine the influence which these different 

urnaces and their heated atmospheres have upon 
the properties of the metal produced in them by 
the various processes of iron and steel manufacture. 
We commence with an ordinary heating furnace, 
intended for giving a welding heat to a pile of scrap 
iron or a heat not far short of that temperature to 
an ingot of soft steel. The temperature will be 
produced upon an ordinary grate, with the best 
class of coal, burning in an atmosphere which con- 
tains twice the quantity of free oxygen compared 
with that theoretically required for complete com- 
bustion. The flame is, of necessity, an oxidising 
one, since it must be overcharged with air, in order 
to avoid imperfect combustion. The action of this 
heated atmosphere upon the iron or steel is very 
important, and it. invariably effects a waste of the 
metal, ranging between wide limits, according to 
the character of the work, and to the construction 
of the furnace, but always forming a very impor- 
tant item in the expense of every heat. It is not 
possible to regulate the quantity of oxygen, so as 
to avoid this oxidising influence of the flame, when 
the grate area and the chimney draught are the 
only means for controlling the nature of combus- 
tion, and the proportion between fuel and air re- 
main fixed in consequence, The grate-bar furnace 
always requires superior fuel, and always main- 
tains an oxidising flame. For this reason the 
oxygen of the flame plays an important part 
in the every process conducted in the open 
hearth of a reverberatory furnace of that kind. 
In the simple process of reheating or welding 
the effect is simply a destruction of a certain 
portion of the materials introduced into the fur- 
nace, but in other processes the effects are more 
varied and important. In the remelting of cast 
iron the grate bar furnace has the well-known effect 
of depriving the iron of a considerable proportion 
of its silicon, carbon, and manganese. ‘The Besse- 
mer iron, which is melted in grate-bar furnaces in 
some of our steel works, loses a proportion of its 
carbon and silicon before it arrives in the converter, 
and for this reason certain kinds of pig iron, which 
are poor in carbon, can be properly worked only 
when remelted in the cupola. ‘This is one of the 
main causes of a change which is gradually taking 
place in the Bessemer steel works in this country, 
viz., the application of a cupola instead of a rever- 
beratory furnace for remelting the pig iron. In the 
puddling process the atmosphere of the furnace 
charged with oxygen has been for a long time con- 
sidered as the main element of success, Mr. 
Siemens was the first to point out that the puddling 
process can be effected in a neutral flame, aad with- 
out drawing any oxygen from the atmosphere of 
the furnace. Metallurgists were slow in acknow- 
ledging the correctness of Mr. Siemens's proposi- 
tions, and still slower were the practical ironmasters 
in believing that there was real economy of werk- 
ing and improved quality of the product connected 
with the innovations of Mr. Siemens. Yet the 
Siemens puddling furnace is an acknowledged 
reality and a complete success at the present 
moment. The experience of some of the largest 
puddling forges in this country and on the Continent 
affords ample evidence in this respect, and the 
number of furnaces of this kind is daily in- 
creasing. The Siemens puddling process con- 
sists in effecting the decarburisation of the iron 
and the removal of the other impurities so far as 
the puddling process is capable of so doing, exclu- 
sively by means of the oxygen contained in the 
fettling of the furnace, and without drawing any 
oxygen from the flame itself. The purpose of this 
method of reaction between the iron ore in the 
fettling and the pig iron is the reduction of 
the iron ore at the expense of the carbon 
and silicon contained in the pig iron. The iron 
liberated in this manner increases the i of the 
charge, and the neutral flame has the advantage of 
wreserving all the reduced iron without any part of 
it being oxidised after being reduced and decar- 
burised. ‘There have been charges made in the 
uddling furnace in which the quantity of puddled 
iron exceeded in weight the charge of pig iron. We 
do not of course in this instance refer to any dif- 





comme between “ a ae nl and ‘‘ short weight” 
some puddling forges as particular modes of 
calculating wages and work, but we refer to an 


actual increase in quantity of iron during the a 
cess of puddling b pacncaniper pagerth ay Fo The 
total quantity of foreign matter in 100 Ib. of pig 
iron may amount to 3lb. carbon, 14 Ib. siliciam, 
and | Ib. of divers impurities, which are eliminated 
in puddling. The total theoretical loss therefore is 
5$ 1b, Against this the quantity of iron liberated 
by 31b. of carbon may be between 9 and 14 Ib., ac- 
cording to the nature of the fettling, and the silicon 
in its turn is capable of reducing an additional 
quantity of iron, the precise amount of which is not 
easily determined, but may be taken as sufficient to 
counterbalance any loss from accidental causes. 
The charge, therefore, will come out of the furnace 
heavier by about 3 or 4 per cent. than the charge of 
pig iron put into the furnace. In this manner a 
result which has been considered a theoretical im- 
possibility has been obtained in actual practice, 
and may be obtained in regular commercial routine 
in any modern puddling forge working with Mr. 
Siemens’s regenerative puddling furnaces, 

We have not referred to the application of 
high-pressure furnaces for puddling, use this 
invention is not intended for this process, or, 
at least, it has not been applied in any form of 
furnace suitable for effecting that class of work. 
The furnaces using tuyeres under or over the grate 
bars are in use only as experiments in this country, 
and are applied to furnaces intended to burn coal 
slack. In Sweden and in Styria some of the forges 
which use wood as their fuel have obtained good 
aye te results by this method of combustion. 

t affords a better facility for proportioning the 
quantity of air and of fuel as compared with the 
grate-bar furnace, yet it is far from affording any- 
thing like a neutral flame, because a surplus of air 
is required for insuring perfect combustion. 

We now pass to the Crampton furnace. Itis fired 
without a grate, and by means of an air blast, 
which carries the powdered fuel into the furnace 
and mixes intimately with it at the moment when 
combustion commences. It can produce a neutral 
flame, so far as the theoretical possibility is con- 
cerned, and this neutral flame would then have the 
highest temperature which the fuel is capable of 
giving by natural combustion, and without such 
artificial means for increasing that temperature be- 
yond those limite as the Siemens furnace or the 
high-pressure furnace is capable of giving. In 
practice, however, the mixture of powdered coal 
and air can never be made so absolute and intimate 
as to bring the elements into contact with each 
other, atom for atom, just as it would be required 
for this theoretical perfect result. The practical 
consequence is that the Crampton furnace in 
reality has an oxidising flame surcharged with air 
toa much smaller extent than an ordinary grate- 
bar furnace. For the purposes of perme ve and 
re-heating, the Crampton furnace will undoubtedly 
render good service, because in these processes the 
metal is not so sensitive as to be seriously affected 
in its quality by the action of the flame. For the 
purposes of melting or manufacturing steel upon 
the open hearth of the furnace, an absolutely neutral 
flame is indispensable, and for these processes, which 
are rapidly gaining ground in the metallurgical 
world, there is only one furnace in existence which 
has so far been employed with thoroughly suecessful 

ractical results, and that is the regenerative gas 
urnace of Mr. Siemens. The Crampton re-heating 
furnace, we should mention, has done good duty at 
Woolwich Arsenal for months past. In the Siemens 
furnace the character of the flame and the tempera- 
ture of the furnace are entirely independent of each 
other. It is possible to overcharge the flame with 
carbon so far as actually to effect an imperfect com- 
bustion, and yet that will only result in « certain 
waste of fuel, and a loss of time in first bringing w 
the heat of the furnace; but the tem ture will 
reach the same de, which a more ‘ect combus- 
tion would have effected. This facility for producing 
a neutral flame in the Siemens furnace has an 
entirely new field for the manufacture of steel ape 
the open hearth of thefurnace. The Siemens-Mar- 
tin process is now successfully established in Swan- 
sea, Dowlais, Crewe, Bolton, and in several other 
places in this country, and it gives favourable re- 
sults, both with anes to quality and ca pose In 
the Bessemer — removi 
sulphar and Reaphorus iron remains still 
the most important desideratum. The Bessemer 
process has taken the most prominent position in 








se eae 
Ne ee ES, ne eR ew 


Se oe ee 


a 





Jae? eee se a ee on 


Eig BP ENT nl OES 


Ss 


aaqpanpangupeasnpennitiaieianten leat ad . 
way = [——— 


a 


ape 


PO Oe 


ah, Fone 











: 
i 
i} 


ETN ee meee = 


—_~ 


Te et ls, LT emai NE: on 


+ 
, 
4 4 
tht 
eat 
, 
ceil 


OE ee ee Se oe eee 


Sn eee ee ee 


veer « 
. a 


I 


“+ 





‘ makers } 
r ' tl 
: : s Y 
mand 
ka “ 
. ' , 
j 
" nef 
iy yw ‘ ; 
‘ knes 
way of t the 
I k track 
nstances 
y t ! are having 
steady but middlis g 
@ a unt 
rs here are having @ fir 
their share of the work 
f 1a, 8d. per lock (double 
‘ . : 4 ving th re 
‘ body else. We believe 
r D 
I t t : i 
’ a , 
A he ge a 
ailw ‘ r 
that p nt 
. . ‘ 
ix a t . 
() iH 
he. LY 
, 
utter wer e | 
ay. Ve ttle bus 
There is r no 8} 
I wa , he f 
“ seem t 
have , to wa i 
t r ket 2d. 7 t 
t were slig sier 
. Last week's s 
rom " st 
and t week 
G g were | 
" t y¥ 
i ns, and ti 
i 5 ist Ww n 
Mw rar I 
“ if I & ng 
k Bot workmen 4a 
tn she out 
have rinly res t 
Anderson, the arbiter in 
puddlers an advance f 
ipon the plan ad in 
t puddiers to continue 
nder the hammer Aving 
y a rd person ; and 
luction of ne sixpence 
ey say that in respect of 
e decision of Mr. Hug 
n the employers in t 
és. Ti work at 
iw ty ¢ . 
the lisy te TT ear + 
s at the N h Br i 
s aloof from t 
ronmasters, and 7 
1 as t standard 
s wa keeps I 
‘ vw the larg 
stock tj i I 
‘ it 7 tons, and 
us the present strike in 
. we 1s those of the 
2 x ! I ) n 
as aru out 
4 ndeed, I only know 
te 
> 
I 
" 
sa 
AY 
firr 























. reduction of 
t kr nd through t 
ton wifheat th work r 
. \ 8s ! 
r « Seotiar r 
that a I \ tra y lt work in 
[ tety Ar ting of the § ty was 
1y night—Mr. T s Stevenson, C.] the 
hs nih it | t n tmmittec iM 
t. i music for the t 1, which was appr 
f ir r I C.E. er ne D ; 
( VaDOr . n t " r a. 
Pp*y 
I pay wa 4 parta, t first of which 
ttot s sta I r ri r’ nir 
v ts, both in Eng 3 ad. Fistotie wane 
giv i r r na, f iw it w 
Re that the nte ~ ries g ral f } to 1 n 
annually, but exceptional years g lifferent results ih 
second part had for its the greatest fi s found to 
flow off certain areas. 1 j tens of cu eet per 
r e, This was found t ‘ lerent vari et - 
" . , 4 
t g on the configuration of t ntry thr hw 1 
lood passed ; and w t rainfall t umount r f 
‘ ery considerably. Itw ry from 2 toa 
g a feet r ] n said 
‘ ! bte Mr. I ‘ ote 
} t r Hi } that the 
: n t sina aT tha v 
ty] ta P that matt 
t \ z) & v A - f { er 
tay thank ‘ iW to Mr. Le { 5 
,alu ! pa 
hiphe the ( I in ‘ial 
; 5 & ver y at t r th y nt Cly 
There hav severa t ) the week or 
tw r contracts are ng booked M J 1 
A. Aller f¢ ag ha < tracté . M Ba y 
Cur r tt build rofas 8 ‘ wn na 
rs’ . nt. for the East I: m.° ‘ one 
tt : s t t rai ‘ 
f r \ rer t any vet 
‘ t year Messrs. J i 





i It w that 
i 
I A ( i 
( ' ned 
, B l 
' ‘ bya 
k ' that cor 
‘ y 
i { j l { avs that the 
{ the North 
] war SCT ré Ne 
the Tay Bridg r I t rt 
a1 4 t Tay | ge « 
Ve j ti f ‘ \ ' t 








r Lor n W k } rew I v ~ 
t ' y Clyde T t,a ‘ t power- 
y r rCly Its r + I ngth, 

t : de } 10; a 8 hited 

s ‘ y engines ir 4 wer Tt | 
girder is nearly 100 ft. long, and its mas proportions ar 
s Last tt var s strains wv nw rk g in SU to 
fr | h. and itis alt to raise tor \ e y 
the working details of construct s various heavy steel 
castings, su eing consider bett suite for severe 
grit : itions; and the difficulty of procuring good 
tee f the necessary irregular form and strength caused 


lity and delay. 
under the direction of Mr. Deas 








double slide s ts for discharging, which jriven by 
atear ] exp 1 to « mise both t i ia r 
This eig : M rs. Simons ha t for the 
dredging oper ‘ n the ¢ le, and on it hs n applied 
every imt r r i from t r extensiv x perience 
I \ t ry e« r r dredgers, or ft 
‘ for Dur will be la i ina w days They 
are a I g tf a foreign G rnment one of their 
patent cor team dredger hoppers, which will proceed 
to sea with s wn 8t 

7 \ G ] I propriety of 
p , ting yraving k 4 nder th 

ration of t Du H I for upwar f 
tw are. and re & } x hoy t the 
! t« 8 pr . On M lav last ¢ 
Works Comr H » | ‘4 sider a 
re ‘ \ Har r ns ng 

3 
gineer. Vari } risen fr time to t 








Provost Yean . < t t “ h that the 
committee shou i board the | val of 
ris t engineers e- 
Mr. Harrison's t, and t ! t ne to | 
. 
pare plans y f e de whether the new 
lock sh t i I t g ] site now pro- 


ginaily fixed upon, and as it was 


posed for th 


provided for in the ast Act Parliament obtained by the 
Harbour Board, the Provost considered that no legal 





Mr. 
001, 


Harrison estimates 


lifliculty could 


that it will not 


e respecting it 


t more than 355 





ing 





A Corliss Pum yine.— There has been recently 
itroduced at Halbeath Colliery ,& pumping engine 
constructed on the Corliss system, by Mr. Douglas, of Dun- 
nikier Foundry, Kirkcaldy The pit to which the plan has 
been applied is about 70 fathoms deep, and has 16 in. pumps, 
h heavy water; the engine cylinder is 33 in. diameter, 

) that the principle is well tested. 
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Frasce: Lacroix, 54, Rue des Saints Péres, Paris jat Threadneedle-strect, with a branch from Stam- 
U sero States: Van Nostrand, 23, Murray-st., New York. | ford-hill to the Whitec hapel-road, at Cambridge- 
Willmer and Rogers, 47, Nassau-strect, New York. road. On the east we have a line from the East 
Russia: at all Post-Offices in the Empire. | India Docks to the Shoreditch terminus of the Great 
, se: Alphons Déer. ' . P Eastern Railway, while on the south of the river 
J my: Messrs. A. Asher and Co.,11, Unter den Linden. | vragen e A Pipes tee go 
| there are the ramifications of the Pimlico, Peckham, 
rtisements cannot be received for tion in the currest| and Greenwich Tramway, passed last Session, and | un 
¥ Onn <A, on aaceneg. nee for adver stretching from Woolwich to Kennington, thence | 
© shillings for the first f r under, and eight . . bal 
r each addit ” | over Vauxhall Bridge to the Victoria Station ; and to 
wf ENGINEERING 77 rece ving | this wrojecet have now been added various feeding 
in 1/. Se. 2d. pe mur t be taken, the | . : © | 
aniea ths iil “ payable in advance. | lines. With these exceptions the south side of wel 
a its payable to the publist s Gilbert, 37,; river has been left almost untouched; but there 
treet. Cheques croseed It I Charing (‘rose | ‘ . . @ 
aad Guten’ @edinee to the om 4 King-atreet, | P@main to be noticed the arterial routes running 
Garden, W. from west to east. Of these the chief commences 
for Pe ication andAdver meé N 0.37, Bedford-street j at Southall, and runs along the Uxbridge-road, the 
4 Bayswater-road, Oxford-street, Holborn, across the 
NEERING ie registered for tra incited | Viaduct, and terminates in Newgate-street. Another 
from its terminus at Kew Bridge, occupies the 
ZOTICE OF MEI | Great Western-road, Kensington-road, Piccadilly, 
I TION OF CIVIL ENGINES On Tuesd nuary | Regent-street, and the Haymarket, and so on to the 
: Me... yy mo Mr. W. 1 dams Peper, | Victoria Embankment, Mansion House-street, and 
: | finishes its career at the Poultry. A branch from | 
IE “ ENGINEERING” DIRECTORY is published this last mentioned line connects it with the tram- 
on the eighth page of our advertisement sheet. way from Southall. At shepherd's Bush, and at 
: the point of junction of the Bayswater-road with 
TICE TO AMERICAN SUBSCRIBERS. | Gloucester terrace, a line extends towards the north- 
/ f Se! ; iri in. Cuartes Grr- | €@8%, 8t iking the south side of the Outer Circk 
to state that sut hers in the United States | 204 then following the course of the Metropolitan 
upplied with * ENGINEERING” by post| Railway as far as King’s-cross, where it divides 
office for the sum of 11. 14s. 8d. ($8.32, | into three branches, one northward, to Holloway ; 
» aaenee 1, payable in advan one to the south, crossing Blackfriars Bridge, and 
x __| joining the already-sanctioned line at the Obelisk ; 
CONTENTS and the third, taking the Goswell-road, St. Martin’s- 
PAOR rack | le-Grand, the east side of St. Paul's Churchyard, 
om ie oe hee - | Cannon-street, and Southwark Bridge, to join the | 
, e-cut daw Be an | ene gress, 1466-70. 4 line already alluded to as running to Kennington 
ee 4| The s G 723{/Park. It is sought, moreover, to extend the exist- 
woh eye cg f ess Ay * of Tele- Bling ¢ lapham and Brixton tramways over West- 
ong - c = oe ore 2 minster Bridge past Victoria Station, up Grosvenor- | 
; 67 | Recent Parente | 74| place, to join the line through Piccadilly at Hyde | 
» Cleveland and the Mr. Chiiders’s M 4 : 
anties ling Ma 77 | Park-eorner, and, on the other hand, to run it along 
-5 ee me $3 || The te Loata “ x 7 \the Embankment, meeting another line at White- 
Ma ‘ |hall. Of course the South Embankment has been 
=| appropriated ; the roads around the Outer Circle 
| = N ¢ > | N E k | ) | N c. |} at Regent's Park have been occupied. Battersea is 
sd ee: Je wy LS F' J. | to have its tramways ; street cars are to supplement lo 
, - ORTTY . | the omnibus traffic at Chelsea, and a host of smaller 
; RIDAY, JANUARY 27, 1871. lines all over London, to enumerate which would 
be as tedious as useless, are proposed for construc- 
THE TRAMWAY MANIA. | tion without loss of time, 
: have been deposited the Private Bill} Probably, not more than one-fifth of these horse 
f consideration during the approaching | railroads will be sanctioned for construction during 
, eleven projects for metropolitan tramways | the present Session, and not more than a tenth will 
g an aggregate of 195 miles. In addi-| have the capital subscribed for their formation, but 
these, eight other schemes, 52 miles long, | the earnestness with which these railways are being 
‘ ly, have receivéd provisional orders, | advocated, the perseverance with which unsuc- 
vo of them, the Common Road Conveyance | cessful schemes are again and again brought before 
( y, 124 miles, and the Southall, Ealing, | Parliament until they finally obtain the Royal 
Shepherd ; Bush Tram Railway, 6 miles 7 fur-| assent, and the favourable manner in which they 
were not deposited at the Private Bill| are received by the Board of Works, and other | to 
Off The chief of these schemes is that by Mr. | authorities, all point to the fact thata great system of 
Hopkins; it is entitled the North Metropolitan, | tramways is to be established in the London streets, 
| has a length of 44 miles 6 furlongs and|and that the money for their formation will be 
The London Street Tramways is another | forthcoming, unless parliamentary committees can 
me comprised in two Bills stretching | be convinced that their introduction would be in- 
t h 55 miles of streets; the North-East of} expedient, and the public can be satisfied that as 
La by Mr. H. Hassard, is another. 23 miles | investments they will not pay. 
ngs in length. The North-Eastern Metro-| We have endeavoured to show in a previous 
politan is nearly 23 miles long. ‘The others have a| article on this subject, that it is wholly unreason- 
er mileage, but have presumably sufficient| ably to expect a metropolitan tramway system to 
ie to justify their various promoters in urging| be a commercial success; and while admitting to 
snction in the committee 8 the utmost that no means of public conveyance 
Of irse many of the are conflicting schemes, | could be more satisfactory and commodious to the 
t ame ground is traversed by two or three | people conveyed, we pointed out the reasons why 
of opposing promoters, but a glance at/ the owners of such lines could not expect to realise 
I's newly published, and, as usual, excellent | any commensurate return. The statement that one 
of the Session, shows us a perfect labyrinth of of the tramways now in operation is shown to be 
traced through most of the leading London paying a large dividend does not affect the main fact, 
t ghfares, jand, we believe, that few people would venture 
We have searcely the space to sketch out the} upon forming a conclusion from the flourishing con- 
pal routes selected, much less to describe where dition of a first balance-sheet. Lengthened ex- 
rival schemes overrun eaeh other, but we will | perience has proved, as we stated, that a metropo- 
é .vour, a8 briefly as possible, to show the amount | litan tramway system does not pay, even under the 
of tramway accommodation our engineers are seek-| most favourable circumstances. Some lines will be 
to pI wide, for the benefit of the street pas-| highly remunerative, while the majority must be 
rer traflic. | worked at a loss, so that the utmost shareholders 
Commencing in the north-west, a tramway is| could anticipate would be a deferred realisation of 
shown running down the Edgeware-road from ** The | their investments, when the time should arrive for 
Stag” beyond Hendon, and striking into the Bays-| the Board of Works to purchase the entire system, 
ster-road at the Marble Arch From Hornsey | 
ther runs southward through the crowded City} Setting aside the question of cost, there can be | opps 
streets, passes over London Bridge through the| no doubt whatever as to the ample capacity of | held 
Borough till it joins the lines now open at Kenning- | tramways to deal in a perfectly satisfactory manner | 
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| converges towards the last named, but terminates | street traffic, but it remains to be considered at 





ton. A third starting from beyond Tottenham, | with the requirements of one part of the passenger vastly in character, and be maintained at 


| What expense to the remaining and principal pro- 
| portion of the traffic this advantage is gained, 
| We need not consider the advisability of con- 
| Structing horse railroads upon suburban highways. 
| If the public are willing to invest in their construc- 
tion the more of these lines we have the better, and 
ler the worst circumstances, a large measure of 
advantage will be gained to the majority, at the ex- 
| pense ofafew. But with regard to the streets of Lon- 
don themselves—the crowded throughfares — none of 
them too wide for present necessities, and many of 
| them far too narrow, the case is quite different. 

We have seen from the plans proposed for con- 
| sideration this year, that all our principal streets 
| are intended for tramways, that each of the me- 
| tropolitan bridges are occupied by them, and we 
| think that but little consideration will be required 
| to show the utter impropriety of permitting space 
| which is already too limited to be encroached upon, 
| still further. We know the advocates of a general 
tramway system urge that the streets will be left 
quite free for general traflic, that the cars do not 
jinterfere with other vehicles, neither can the rails 
|upon the track cause any injury to other carriage 
|wheels, ‘To the first of these arguments we re- 
| ply that the tramways do interfere with the general 

traflic, an interference evident even in the spacious 
roads upon which they are now laid, and which 
| would be intolerable upon the City streets; and to 
|the second, it is certain, that though the form of 
|rail adopted is, we believe, as little likely to cause 
damage as any section that could be devised, still 
cases of injury to wheels have come under our 
own observation. 

There can be no disputing the fact that thorough- 
| fares of comparatively light traffic, upon which tram- 
| ways are placed, are practically redened in breadth 
| by the width of the tramway formation, the drivers 
of vehicles preferring rather to crowd each upon the 
sides of the road than to occupy the centre from 
| which they have continually to shift to make room 
|for the cars, In crowded streets the necessity of 
|traffic demands that every foot of width shall be 
jutilised, and consequently the tramway formation, 
}as well as the sides of the thoroughfare, would be 
ecupied, and it is under these conditions that the 

inconvenience of undeviating cars would be most 
ifelt, for the entire free traffic would have to be 
diverted, ever and anon, to pass the tramway 
| vehicles, the course of which being rigidly pre- 
lscribed would necessitate a movement to the right 
and left on the part of the ordinary vehicles twice as 
great as if the cars themselves were free to deviate 
The effect of this would be either to impede the 
traffic to a most injurious extent, or else to throw 
an intolerable press upon the sides of the streets. 

| ‘This at least is the effect of tramways where they 
exist in crowded districts and narrow streets, and 
there is no reason for supposing that any exception 
the rule would be discovered in our City 
thoroughfares. 

This important consideration points only to one 
conclusion, that, save for outlying districts, tram - 
ways are wholly and entirely unsuitable for the 
metropolis, for the simple reason that the balance of 
traffic is too great and the width of the streets too 
small to admit of their adoption, and for this 
reason it will be found absolutely essential that the 
smaller advantage sought should yield before the 
greater interests involved, and in the face of facts 
which are so clear, we wonder that the tramway 
projects should have found so much favour and so 
much influential recommendation. But while we 
think that a careful consideration of the tramway 
system will result in the termini of any lines that 
may be sanctioned, being kept at a suitable distance 
from the centres of traffic, we must bear in mind 
that the present condition of our streets is a dis- 
grace, and that we are in urgent need of some 
sweeping measure that shall compel the Board of 
Works to lay down and to maintain thoroughfares 
worthy of the metropolis, 

Sut if the adoption of a general system of tram- 
ways in the London be inexpedient for many im- 
portant reasons, ft does not follow that an energetic 
reform should not at once be made in the condition 
of our streets, which, besides being a disgrace, are a 
source of never-ceasing destruction to horses and 
to vehicles ; and it is to this point that the Metro- 


| and make it public property, at the public expense. politan Board of Works should turn its attention, in 


ysition to the somewhat inviting inducement 
out, that a large proportion those roads 
which are oceupied by tramways would be improved 
© ex- 
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pense of the proprietors of such lines, ‘The experi-| constructed thoroughfares. What we require to 
ments which have been recently tried upon a large | attain this much-desired end is: First, a complet 
cale with asphalte paving hold out so great a pro-| centralisation of all matters connected with the 
mise of success, that it appears to us probable that | construction and maintenance of streets and roads 
before long it will be found worthy in all respects |in one really efficient Board; next, so far as possible 
of being generally adopted, It is true that the la reduction in number of the mains beneath the 
favourable results which the lengths tried have | streets, now uselessly multiplied in number, and 
given must be received they have | involved in an absurd reticulation ; 
doubtless } wefully watched over and nursed | mains should be well laid, not patched and doctored 
interest at/to tide emergency, or swell a contract 
but | Then we re juire that the streets should be laid with 
asphalte, if asphalte is found suitable, and that the 
less severely tried roads should be properly mac- 
wlamised. After this may come tramways, if they 
] away into the suburbs 





with caution 


tors, who have a large over an 


ultimate success of the 


by the consti 
stake in the material 
taking all these facts into consideration, we think 
there is little doubt that asphalte paving will in the 
course of time replace to a great extent the granit 
(one 


pitching of our streets great objection urged|are desired, stretching 





and that these | 
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pleted at the Royal Gun Factories, and the 12 ewt 
16-pounder muzzle-loading field gun, constructed 
upon the same principle and at the same place. 
Judging from the amount of public interest mani- 
fested with regard to the larger gun, and taking 
the results of its proof, we may assume that weapon 
to be the most lnportant of the two, and so to 
demand precedence in our notice, although 
the smaller one is of equal importance to that 
branch of the to which it relates- the field 
artillery—as is the larger one to the naval service, 
for which it is intended. First, then, the 35-ton 
gun, which, as we briefly announced last week, has 
} just passe d most succe asfully through the ordeal of 
|prooft, ‘This fine weapon is of the same type as the 
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gainst its adoption that from the constant re proving useful, if not remunerative, and accommo- | present pattern, second, 10 in. gun, but the ordi- 
pairs required by the great network of sewers, water | dating daily the inds | nary shaped cascable is done away with, and a 
, ns, and gas mains that u rlie the surface, t if | rovements as we have hinted at were | button-shaped one adopted in order to get as great 
sphalte would ! it ! l r reforms would speedily follow in| a length of bore as possible within a restricted 
us t te pit und t i V i treet vehicles placed at the disposal of the | dimension, the Admiralty having limited the length 
t he more difficult to take up and restore continuous | public, transit would b more rapid, and the|to 16 ft. 3in., and the external diameter over the 
paving, than pa ‘ f a number of hfares leas crowded, while the wear and tear | breech to 4ft. 8in., on account of the size of the 
par but » that it w ! more cdiffic t f « ives and horses would be reduced j}turret for which it is intended. The diameter of 
' ‘ t af t had | i ! | And w | be done without the introduc- | the muzzle is ] ft. 9in., the calibre 11.6 in nd the 
fact however, that any part of the asphalte|tion of a system that answers well only in those| length of bore 13 ft. 64 i It is rifled in nine 
irfa , ke " i red W W wl vrowth it has grown and in which | grooves, and with a twist uniformly gaining from 
f t t pite i f t! f ‘ hme t has been recog! 1} zero at the breech to one turn in forty calibri 
niya q proper t Phe rvice charge has not yet been definitely fixed 
t ma t ! ia mm. but it w ll prot ubly be 120 Ib of pel le pow- 
nas V | tantly THE SHERMAN PROCESS der; the weight of the projectile is 700 lb. ; length 
' ‘ f howe one entirely | ' t invention has attracted considerable | Of solid shot, 30 in., with brass studs; length of 
‘ { y t lng upon the attentior +} ntrv on account of some strik common shell, 40 in. : bursti ; 
t epairs of the mains ar ng and prot ne results which have been obtained | The grooves of the rifling : 
effected, and it wing to the incomplete and paltry | by it in many different iron works and steel works, | Wich pattern, and .2 in 
’ “ work ri ently ‘ | Wey lon page 480 of our iast volume some | the bore over the grooves 
that thor vitals : r ted at h treq ntiof the result reported upon by Sir John Brown length of the J]20 lb. ecartrids 
interva Wh abec necessary, th i¢ She i, and we have since then been in- | Vent is in the usual position, about two-fifths the 
that all pi} and Hi N treet level & aif | that experiments, conducted by Mr. Sherman | length, or 12 in. from the end of the bore 
I roy | | thoroughly | t} ks of Messrs. Crawshay, in Wales, have lhis gun was subjected to its first trial on the 
for itt \“ i ent a I t ! ved jually ful in in proving the quality 13th inst. at the proot butts of the Royal Arsenal, 
\ lr ew | be very small, and one of the fy lied iron, and similar to the earlier trials | the proof being conducted by Captain Stoney, R.A., 
tl f asphalte w 1 be| which were made with the same process in the | assistant - superinte nt of the Royal Gun Fac- 
Cley ' The Sherman process consists | tories; Lieutenant Jones, R.A., instructor at the 
it apy t iact ent y ov b tha the pplication of iodine, for the purpose of re- same department ; Mr. M‘Kinlay, proot master ; 
iv tramw , und phosphorus from the iron. The | 4nd a fatigue party of the Royal Artillery, under 
t the ' f My SI rman’s patent is very well Sergeant Willis The velocities of the projectiles 
t \ ence 1. and , | forms and methods by which | were measured by Captain Noble, R.A., by means 
It without cheap mea . metallurgist can directly or indirectly apply iodine | Of the Narvez-Lewis apparatus, and a t gTaphi 
j i vice had | f ffecting the purpose in view The rationale of | arrangement in connexion with wire reens placed 
t ! a i | | is not given in this specifica at measured distances from the pul The we pon 
, ‘ vd y perceptible on the face of any was mi nted ona sleigh or ir i wi upon 
We hay t of t miel « rij ft " ess it f, particularly when the recoil of the gun, was ranged to r up an 
y a elit malls f 4 quantity of iodine employed by I ne mad if an angi Tr 4 und covered with 
ed| Mr. § ; taken into consideration. It ay iron plate The first cha é ted of 75 1b. of 
I i t action may take | pebble pow this being fix n upon 
| , hospl of iron in the liquid | Which has been df th purpose nd a 
t ex t nat ft I et ind 1t tre iodine in contact with it, by | 700 1b t After firing it 1 foul hat tl 
! f | n of iodine and phosphorus is | Te‘ had carried U n and ¢ . i 9 ft 
f tl | t I nd ist y decomposed to U i up u n-plated wa i} econd 
ihat they ¢ | t with tl itn here, or with additional | t W ul resper he first sign 
| e prot I Kilig ntit f phospl f iron, and the iodine | Of Crack orl y appea u i [he gun 
l eT ther } rus im the morphous state. i } ed if final proot i he jst having 
mn, that puait e unal to combine with the | fired eight rounds with high iry rumMe! u 
| g the City str I readily burnt, and escapes as vapour or| With ¢ i ranging up t The proof 
‘ 1 ty of tra ‘ pl | . with the flame The property of has | ! tte! d wit] he me perfect st ess 
! I f ativantage may be a ! phosphorus amorphous is well} 4 d \ ene i by ul witl he 8 
wh it i for veying tl I 11 tion upon the phosphorus com- | *Y t is n, OF y app e of distress 
. flic for w nte 1, the aspha } lw th n may be analogous to this inte-| either in the metal or in the parts of the gun Phe 
\ l 8 ra wlapted for I g reaction of th elements upon each other. | Mowing statement shows the velocity of the 700 1b, 
I vebu ‘ exist no monopoly Che principle that iodine has a certain effect upon | PT f it each Of the powder charg 
I 8} i ri i sphalted roa t phosphorus and sulphur in the iron seems to be | ewder cbarge Feet per second 
1 be un that of t tramways with ma established as a fact by the trials hitherto made by — , 
! . ‘ the exne eof maintenance | Mr. Sherman in different metallurgical works in tl 1 12 ) 
La t and fro first st would | « y and in America, but the precise mode of } 11 1303 
: be d i the va f the existing road | applying the ‘* medicine” so as to make it suit the | 12 1370 
‘ ’ exist f rse very many | requirements of the different processes of manufac- | 130 , 1348 
f thoroughfa which « ld afford asphalting | turing iron and steel, will have to be developed by | It w be seen that the veloc ty rea hed the 
better than they can now afford pitching, but we patient and persevering practice In the puddling | maximum point with 120]b. charges when it was 
have arnt at last how t nstruct a thoroughly | furnace Mr. Sherman appears to have had the | 1370 ft per second, with the higher charge of 130 |b 
wn j i by tl wad f steam rollers cCess This may be due to the fact that | it fell off to 1348 ft So far it would appear that 
and wha ' he va ' rities a the a takes place under the eyes of the work- | 120 Ib of powder is the utmost quantity which can 
learning the advantag: f then But t f ime | ma und can therefore be closely watched and | be properly consumed in the bore, and that the firing 
authorities have yet t vl at d We ited at w For the other processes for | of any higher charge would be superfiuous. The 
notice. for i that S Pancras Vestry | manufa g¢ iron and steel, the Sherman ] rocergs | VE locity is amply sufficient to insure th« piercing of 
has just conel 1 a cont t with Mr. H. ¢ said to be equally valuable, and experiments in the belt of the Hercules at water line at a range of 
Coulthard for a pply of nstone slag for the | this respect are now in progress, of which we shall} 1000 yards, and the complete penetration of the 


» this deci 


publish the details in due course 


on we do not know We presume, however that 

one of the Vestry Board are acquainted with th OUR NEW GUNS. 

peculiar disintegrating ialities of the material Tue extremes of our modern artillery equip- 
they have chosen, which renders it, above all others nt are to be found in two guns which have 


recently undergone trial, the one at Woolwich, and 
the other at Shoeburyness. These extremes are 


represented by the 35-ton 700-pounder muzzle- 


unsuitable for London roads 
This is, however, somewhat beside the purpose, 
ilthough it helps to illustrate one of the many dif- 


Koenig Wilhelm at more thantwice that range. ‘The 
general power of the new gun may be estimated from 
the data so far afforded by the proof practice as : 
Range. Feet per second. 
Velocity at muzzle j 1360 
200 yards 
yO : 





1000 
1500 





ficulties that lie in the way of obtaining properly on the Fraser principle, recently com- 


’ loading gun 
‘ 


S000 
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[he power to penetrate unbacked solid iron plates 
will be as follows : 


Thickness of plate. 


Range. in. 
Velocity at muzzle joe o 14 

- 200 yards 13.82 

me 500 he 13.49 

1000S, ane one 12.97 

1500 . den ose 12.49 

2000 12.00 


Che equivalents in thicknesses of iron armour 
backed with Hereules wood backing may be given 


As 

Range. Thickness of plate. 

in. 

Velocity at muzzle 10.49 

200 yards ... es 

0 154 

1000 . ons eee - 9.70 

1500 R83 

2000 8.51 


e figures are approximate and stand good 

far as they relate to the proof charges. 

lhe absolute power and working of the gun cannot 
he definitely established until it has been through 
se at Shoeburyness, and this will probably 
The manufacture of 


ony - 


yn} 


ipy a couple of months. 


enormous guns is to he proceeded with, but 
tl umber proposed to be built will not be actually 
known until the forthcoming parliamentary esti- 
ire made up. ‘Thus far the 35-ton gun has 

| 


ubtedly proved to be an absolute success. 
The second of the 


tice is the 16 p 


which we have 
ounder field piece, which, as 

eady observed, is c ted the Fraser 
pl ple It has been produced in consequence of 
posed to have been gained by 
present war by the use of heavy 
sed of an inner tube 
1 over the chamber 
1 wrought-iron coi 1 jacket din. thick. Its 
th over all is 78 in., and it has a calibre of 3.6 in., 
fling being in three gro each .Sin. broad, 
Lin. deep, and is of Maxwell or modified 
1 type The total le oth of bore is 68.4 in. 
the rifling commences at 5 in. from the base, its 
ual to 1 turn in 31 
nt gun weighs about 
ture guns of the same pattern 


two new guns 


mstruc on 


lvantages suppe 
ussians in the 
lguns. The gun 


Firth’s steel 1.3 in. th 


is com 


ick, cover 


yea, 


uniform 


elng 


vr LOSin 
LUS UU 


powder charge 
projectile weighs 
and accuracy 
eburyness yesterday week in the presence of 
of 


wt upon 





gun was nee 


muster of members the 


special commit- 
tructed to re p 


sty it. ‘The practice was 
with common shells filled with sand, weighted 

16 lb., and plugged with wood plugs to represent 
wood time fuzes After 
ween fired, and the gun had been examined, 
fired with shells and 2Ib. 8 oz, 
After these followed three rounds 
, and three with 1 1b. 8 oz. charges. With 
,lb. the recoil was 29 ft., and 

12ft. The mean velocity at 
charges was 1352ft. Three 
fired with 1 lb 


arges, the f er giving § ft. and 


two scaling charges 
rounds were 
powder charges 
with 2 Jb 
service charge of 
1 lb. 8 oz. 
nuzzle with 
further rounds 
three with 4 lb. cl 
latter 3 ft. 6 in. recoil 

Che gun was then tried for range and accuracy, 
twenty rounds being fired at 2 degrees of elevation, 
rrees, twenty rounds at 5 degrees, 


It was 
‘the ¢ service 


were 


wo rounds at 3 de 


twenty rounds at 10 degrees, and six rounds at 
point blank After this practice five rounds were 
fired with double shells at 5 degrees of elevation 
with llb. Soz. charges The gun was laid at a 
target 500 yards off, and was temporarily mounted 
on & wrought-iron carriage weighing 104 ewt. The 


blowing hard during the whole of the 


wind was 
, ges with the 3 lb. 


practice The means of the rar 
charges may be summarised as follows : 
Elevation. — Range Deflection. 
degrees. yards yards. 
2 ese L186 sec 3 
o oes 2322 one 8A5 
10 on 3807 eee 18.76 
point blank ry 0.4 
With double shells and reduced charges at 5° 
the range was 1239 yards and the deflection .68) 
vard The practice was carried out under the} 
merintendence of Colonel Elwyn the Commandant, 
by Captain Alderson, R.A., and Captain Ellis, R.A.., 


The 
The 


assistant superintendents of experiments. 
velocities were taken by Captain Noble, R.A. 
16-pounder 

good in type embodies 


It 


Lieutenant Jones's recent paper on the subject, that | burised. : : ‘ 
field * . owder | puddling furnace in which the quantity of puddled 


our field guns of certain calibres should carry } 
charges and projectiles somewhat in excess of those 
at present assigned to them. 





charges and | 
|out drawing any oxygen from the atmosphere of 
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ENGINEERING PROGRESS, 1866-70. 
No. IV.—Iron anp Stee, MANUFACTURE. 
In our last article on this subject we compared the 

different methods of producing heat in furnaces des- 

tined for the manufacture of iron and steel, and in- 
dicated the principal characteristics of the different 
modes of combustion, so far as the production of 
extremely high temperature is concerned. We now 
pass on to examire the influence which these different 
furnaces and their heated atmospheres have upon 
the properties of the metal produced in them by 
the various processes of iron and steel manufacture. 
We commence with an ordinary heating furnace, 
intended for giving a welding heat to a pile of scrap 
iron or a heat not far short of that temperature to 
an ingot of soft steel. The temperature will be 
produced upon an ordinary grate, with the best 
class of coal, burning in an atmosphere which con- 
tains twice the quantity of free oxygen compared 
with that theoretically required for complete com- 
bustion. The flame is, of necessity, an oxidising 
one, since it must be overcharged with air, in order 
to avoid imperfect combustion. The action of this 
heated atmosphere upon the iron or steel is very 
important, and it invariably effects a waste of the 
metal, ranging between wide limits, according to 
the character of the work, and to the construction 
of the furnace, but always forming a very impor- 
tant item in the expense of every heat. It is not 
possible to regulate the quantity of oxygen, 80 as 
to avoid this oxidising influence of the flame, when 
the grate area and the chimney draught are the 
only means for controlling the nature of combus- 
tion, and the proportion between fuel and air re- 
main fixed in consequence. The grate-bar furnace 
always requires superior fuel, and always main- 


tains an oxidising flame. For this reason the 
oxygen of the flame plays an important part 
in the every process conducted in the open 


| hearth of a reverberatory furnace of that kind. 


In the simple process of reheating or welding 
the effect is simply a destruction of a certain 
portion of the materials introduced into the fur- 
nace, but in other processes the effects are more 
varied and important. In the remelting of cast 
iron the grate bar furnace has the well-known effect 
of depriving the iron of a considerable proportion 
of its silicon, carbon, and manganese. The Besse- 
mer iron, which is melted in grate-bar furnaces in 
some of our steel works. loses a proportion of its 
earbon and silicon before it arrives in the converter, 
and for this reason certain kinds of pig iron, which 
are poor in carbon, can be properly worked only 
when remelted in the cupola. ‘This is one of the 
main causes of a change which is gradually taking 
place in the Bessemer steel works in this country, 
viz., the application of a cupola instead of a rever- 
beratory furnace for remelting the pig iron. In the 
puddling process the atmosphere of the furnace 
charged with oxygen has been for a long time con- 
sidered as the main element of Mr. 
Siemens was the first to point out that the puddling 
process can be effected in a neutral flame, and with- 


success, 


the furnace. Metallurgists were slow in acknow- 
ledging the correctness of Mr. Siemens’s proposi- 
tions, and still slower were the practical ironmasters 
in believing that there was real economy of werk- 
ing and improved quality of the product connected 
with the innovations of Mr. Yet the 
Siemens puddling furnace an acknowledged 
reality and a complete success at the present 
moment, The experience of some of the largest 
puddling forges in this country and on the Continent 
affords ample evidence in this respect, and the 
number of furnaces of this kind is daily in- 
creasing. The Siemens puddling process con- 
sists in effecting the decarburisation of the iron 
and the removal of the other impurities so far as 
the puddling process is capable of so doing, exclu- 
sively by means of the oxygen contained in the 
fettling of the furnace, and without drawing any 
oxygen from the flame itself. The purpose of this 


Siemens. 


1S 


method of reaction between the iron ore in the 
fettling and the pig iron is the reduction of 
the iron ore at the expense of the carbon 


and silicon contained in the pig iron. The iron 
liberated in this manner increases the yield of the 


| charge, and the neutral flame has the advantage of 
gun is a well-designed weapon and {| preserving all the reduced iron without any part of 
gu : ign 1 uy 

the idea expressed in| it being oxidised after being reduced and decar 


There have been charges made in the 


We 


iron exceeded in weight the charge of pig iron. 


| do not of course in this instance refer to any dif- 








ference between “ long weight” and “ short weight” 
used in some puddling forges as particular modes of 
calculating wages and work, but we refer to an 
actual increase in quantity of iron during the pro- 
cess of puddling by means of a neutral flame. ‘The 
total quantity of foreign matter in 100 Ib. of pig 
iron may amount to 3Ib, carbon, 14 Ib. silicium, 
and | lb, of divers impurities, which are eliminated 
in puddling. The total theoretical loss therefore is 
54 1b. Against this the quantity of iron liberated 
by 3b. of carbon may be between 9 and 14 Ib., ac- 
cording to the nature of the fettling, and the silicon 
in its turn is capable of reducing an additional 
quantity of iron, the precise amount of which is not 
easily determined, but may be taken as sufficient to 
counterbalance any loss from accidental causes. 
The charge, therefore, will come out of the furnace 
heavier by about 3 or 4 per cent, than the charge of 
pig iron put into the furnace. In this manner a 
result which has been considered a theoretical im- 
possibility has been obtained in actual practice, 
and may be obtained in regular commercial routine 
in any modern puddling forge working with Mr. 
Siemens’s regenerative puddling furnaces. 

We have not referred to the application of 
high-pressure furnaces for puddling, reaiees this 
invention is not intended for this process, or, 
at least, it has not been applied in any form of 
furnace suitable for effecting that class of work. 
The furnaces using tuyeres under or over the grate 
bars are in use only as experiments in this country, 
and are applied to furnaces intended to burn coal 
slack. In Sweden and in Styria some of the forges 
which use wood as their fuel have obtained good 
practical results by this method of combustion. 
It affords a better facility for proportioning the 
quantity of air and of fuel as compared with the 
grate-bar furnace, yet it is far from affording any- 
thing like a neutral flame, because a surplus of air 
is required for insuring perfect combustion. 

We now pass to the Crampton furnace. Itis fired 
without a grate, and by means of an air blast, 
which carries the powdered fuel into the furnace 
and mixes intimately with it at the moment when 
combustion commences. It can produce a neutral 
flame, so far as the theoretical possibility is con- 
cerned, and this neutral flame would then have the 
highest temperature which the fuel is capable of 
giving by natural combustion, and without such 
artificial means for increasing that temperature be- 
yond those limits as the Siemens furnace or the 
high-pressure furnace is capable of giving. In 
practice, however, the mixture of powdered coal 
and air can never be made so absolute and intimate 
as to bring the elements into contact with each 
other, atom for atom, just as it would be required 
for this theoretical perfect result. ‘The practical 
consequence is that the Crampton furnace in 
reality has an oxidising flame surcharged with air 
to a much smaller extent than an ordinary grate- 
bar furnace, For the purposes of —- and 
re-heating, the mig, furnace will undoubtedly 
render good service, because in these processes the 
metal is not so sensitive as to be seriously affected 
in its quality by the action of the flame. For the 
purposes of melting or manufacturing steel upon 
the open hearth of the furnace, an absolutely neutral 
flame is indispensable, and for these processes, which 
are rapidly gaining ground in the metallurgical 
world, there is only one furnace in existence which 
has so far been employed with thoroughly successful 
practical results, and that is the regenerative gas 
furnace of Mr. Siemens. The Crampton re-heating 
furnace, we should mention, has done good duty at 
Woolwich Arsenal for months past. In the Siemens 
furnace the character of the flame and the tempera- 
ture of the furnace are entirely independent es h 
other. It is possible to overcharge the flame with 
-arbon so far as actually to effect an imperfect com- 
bustion, and yet that will only result in a certain 
waste of fuel, and a loss of time in first bringing up 
the heat of the furnace; but the temperature will 
reac: the same degree which a more perfect combus- 
tion would have effected, This facility for producing 
a neutral flame in the Siemens furnace has opened an 
entirely new field for the manufacture of steel upon 
the open hearth of thefurnace. The Siemens-Mar- 
tin process is now successfully established in Swan- 
sea, Dowlais, Crewe, Bolton, and in several other 
places in this country, and it gives favourable re- 
sults, both with regard to quality and economy. In 
the Bessemer process the great problem of removing 
sulphur and phosphorus from the iron remains still 
the most important desideratum. The Bessemer 
process has taken the most prominent position in 
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especially important that the draughtsman who has 
the work in hand should have a clear idea of the 
effect which any given alteration in the disposition 
or proportion of the parts will produce; and in a 
pretentious treatise like Mr. Burgh’s, these matters 
should have been dealt with clearly and completely, 
whereas we do not find a single reference to any- 
thing of the kind. % 
In the course of the chapter under notice, Mr. 
Burgh has introduced a set of rules for proportion- 
ing link motion, which we can only characterise as 
utter rubbish. It is not stated for what class of 
engines these rules are specially intended, but, in- 
asimuch as they are placed directly after the notice 
of Allan’s straight-link motion, it is only fair to 
imagine that they are applicable to locomotives. 
Let us, therefore, see how they apply in such a case, 
In the rules for “‘ slotted link motion” most of the 
dimensions are obtained from the area of the valve 
rod, and subsequently it is stated that the diameter 


if this rod should be equal to that of the piston rod | 


0.4. ‘Taking the case of an engin 
d 2}in. in diameter, we thus get a valve spindle 
but 1 in. in diameter,’or 0 7854 aq uare nches in area, 
Now Mr. Burgh states that ‘‘ Area of eccentrie rod 
t centre=area of slide vale rod,”’ that ‘‘ Area of 
eccentric pin=area of slide valve rod x 1] to .875,” 


with a piston 


that ‘* Width of eccentric rod at link end =diameter | 
Paper of eccentric rod | 
Acting on these | 


of pin x 1.25,” and that the 
$in. per foot in length.” 


and supposing the eccentric rods in our ex- 





dimensions ; Eecentrie rod pin, 1 in. in diameter ; | 


width of eccentric rod at link end, 14 in.; width of 
eccentric rod at centre (taking the least taper), 
] I The area of the centre of the rod being 
as equal to that of the valve rod, namely, 
0.7854 square inches, it follows that the thickness 

the centre will be but 0.449in. These dimen- 

ns, we need hardly say, are all too light. But 
this is not all. ‘The area of the eccentric rod at the 
centre being fixed, and the width increasing in a 
gth, it follows that, 
8. the longe r the ec- 


At another 








certain proportion as the len 
according to Mr. Burgh’s rul 


; 


entric rod is the thinner it will be! 


place Mr. Burgh gives the taper of the eccentric 
rod as 4 in. per foot, hed if this rule had 


been followed in the above example it would have 
thickness of the rod at the centre to 


ea the 


=().349 in. Quite apart from these minor 


pe Te 

matters there is an objection to Mr. Burgh’s rules 
which utterly condemns them. In the majority of 
these the dimensions are derived either directly or 
indirectly from the area of the slide valve rod, and 


this rod again is stated to have a diameter equal to | 
0.4 of that of the piston rod, so that the diameter | 


f the piston rod may be taken as the grand basis 
of the majority of Mr. Burgh’s rules. A 


more 


fallacious basis for rules giving the proportions of | 
valve gear Of various classes of engines it would | 


, 


have been almost impossible to have chosen, The 


meter of the piston rod is gove rned mainly by | 


urea of the piston, and the maximum pressure 
of steam to which the latter is subjected; whereas 
he proportions of the ports and valves, and conse- 


quently of the gear required t« 


should be regulated by the quantity of steam which | 


has to be admitted to, or released from, the eylinder 


a given time, or, in other words, according to the | 


capacity of the cylinder and the piston speed. Mr. 
Burgh’s rules, on the other hand, give results 
aimost entire ly independent of either speed of 
piston, or cylinder capacity, and they take no 
account whatever of whether the valves to be 
worked are equilibrated or not. Under these cir- 
cumstances we cannot but condemn them. 

We now come to the series of seventy-two plates 
(not counting diagram plates) which Mr. Burgh has 
introduced into his work, and these we have pleasure 
in stating are really excellent. ‘They are carefully 
drawn to a good scale, they are many of them fully 
dimensioned, they represent the recent practice of 
our leading firms, and they are in every way worthy 
f commendation. They include examples of beam 
engine valve gear, Corliss gear, governor gear and 
valves, marine expansion gear, marine 
gear and link motion, and link motion for locomo- 
tives, and they, in faet, form a collection which 
renders Mr. Burgh entitled to much credit for the 
labour he has expended in preparing it. With the 
text of the book we have had much fault to find ; 
but the plates alone render the volume worth having, 
al it to the notice 








} 


id on their account we commend 
of our readers 


mple to be 4ft. in length, we get the following | 


work the latter | 


reversing | 
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THE SAINT LOUIS BRIDGE. 

In the sixth volume of Excivernixe we published in 
extenso the first report of Captain James B. Eads upon the 
proposed Illinois and St. Louis Bridge, together with 
the drawings showing its constructive details. It will be 
remembered that, as then proposed, the bridge was to have 
three spans—one centre opening of 515 ft., and two side 
spans of 497 ft. each, with a rise, respectively, of 51 ft. 
6 in. and 47 ft. 10 in. The arches were each to be formed 
of four cast-steel ribs, formed of upper and lower members, 
and stretching from pier to pier, The members consisted 
of cast-steel tubes, 9 in. outside diameter, placed 8 ft. apart, 
and braced with a system of vertical bracing, and con- 
nected transversely with horizontal bracing. In each span 
the centre pair of girders were placed 13 ft. 9 in. apart, and 
the side ones 15 ft. 1} in. from those in the centre. 

Above the arches was laid the roadway carried on trans- 
verse iron girders, and a railway was supported beneath 
the roadway, cutting the arches from which it was sus 
pended in the centre of each span. The total width of 
the upper platform between the handrails was 50 ft., and 
the platforms below for the railway each 13 ft. 6 in. wide, 
| with a headway of 18 ft. Some important modifications have 
been made in this design, and these have been described 
fully in the recent report of Captain Eads, the publication 
of which we complete this week. One steel tube 18 in. 
diameter instead of two of 9 in. has been employed in 
each member of the arched girders, and the distance apart 
of the tubes has been increased from 8 ft. to 12 ft. The 
underside of the railway platform has been made level with 
the centre of the arch instead of hanging below it. This al- 
teration has been effected by raising the railway 4 ft., while 
| the arch was increased in depth also 4 ft. As the point of 
springing of the centre arches has not been altered, the in- 
| creased depth of the ribs reduces the versed sine, but the 
| springing of the side arches has been reduced 18 in., in 
order that the railway platforms, which have a falling 
gradient on each side from the centre of the bridge may 
not fall below the soffit of the side arches. 

On the two-page illustration we publish this week, the 
general elevation of the bridge as it is being constructed is 





given ; 
central piers is 520 ft., and the side spaces 502 ft. Figs. 
| 2 and 3 are sections taken through different parts of the east 
| abutment, one half of which is shown in plan, Fig. 5. Fig. 
| 4 is ahalf plan of the caisson for the east pier. In this 


| plax; the air-locks of the caisson are shown at AA, the | 
sand pumps at EE, F is the main entrance shaft, H the | 


iron sides of the caisson, K the iron deck, and L the iron 
| girders 

| In the plan and sections, Figs. 2, 3, and 5 of the caissons 
for the east abutment, I is the main shaft, K the side 
shafts, M the iron girders, O are the air-locks, P is the 
lair chamber, Q are the timber girders, R the timber deck, 
SS the iron sheathing, and T the timber sides of the 





it will be seen that the clear distance between the | 


} 


RETAINING WALLS. 
To tus Eprron oy Enoinernine. 

Srr,—If your corres Mr. J. R. Allen had acknow- 
ledged the inaccuracy of the formula in his letter, and not 
have made the slight mistake of correcting mine (as he 
thought) he would have caused me less amusement and 
perhaps a little more instruction. 

With regard to the theory on which your t 
lays so much stress, it will perhaps be to his advantage and 
instruction to read the following extract from a rudimentary 
treatise on that subject. There are two ways in which the 
thrust may be calculated, first, by considering the earth as a 
solid mass sliding down an inclined plane, all shpping between 
the earth and the back of the wall being prevented by friction. 
This gives the minimum thrust of the earth. Second, by 
assuming the particles of earth to have so little cohesion that 
there is pe either on the slope or against the back of 
the wall. This gives the maximum thrust. The real thrust of 
the bank will probably be somewhere between the two, but it 
is unnecessary to state which of the two methods to adopt for 
safety, and I think your correspondent will find that I have 
adopted the method which gives the maximum thrust with 
the minimum quantity of calculation. Apologising for again 
troubling you, 

I am, Sir, yours obediently, 
Ww. 


SOME CURIOUS STATISTICS OF TELF- 
GRAPH CABLES. 

Tue Atlantic Cable, although it is only about an inch in 
diameter, covers an area of over a million square feet of the 
earth’s surface, that is to say, about 23 acres of ground at 
the bottom of the Atlantic Ocean, the area, indeed, of a small 
farm. 

The inductive surface of the conductor of the Atlantic 
(1865) Cable is about 481,000 square feet, or 11 acres of 
area. ‘The exterior inductive surface of the gutta~percha is 
1,526,845 square feet, or 35 acres. 

The conductor of this cable contains 263 tons of copper, 
drawn into 15,250 nautical miles of No. 18 wire, a length 
which laid over the surface, more than suffices to join the 
north and south poles of the earth. 

The insulation contains 338 tons of gutta-percha and 
compound. 

A No. 16 copper wire, of the same resistance as a mile of 
the insulator of the (1865) Atlantic Cable, would be over 
8000 millions of miles long, that is to say, long enough to be 
laid round the orbit of the planet Neptune. 





Tus West Inpiay Teteorapus.—The cable expedition 
that is extending the West Indian lines to St. Thomas 
and Porto Rico was expected to arrive a Jamaica on 
January 14. 





Tue Tramways Act.—This Act (33 and 34 Victoria, cap. 


| 78), which obtained the Royal assent in August last, and has 
| since been printed, consists of 64 sections, the substance of a 


caisson. As we shall publish further drawings of this | 


great work, we shall defer till then a detailed description. 


THE STRENGTH OF LOCK GATES. 

At the meeting of the Institution of Civil Engineers, held 
m the 17th inst., T. E. Harrison, Esq., Vice-President, in 
the chair, the paper read was “On the Scrength of Lock 
Gates,” by Mr. Walter R. Browne, Assoc. Inst. C.E. Of 
| this paper the following is an abstract : 


the same subject by Mr. Peter Barlow and by Mr. Kingsbury, 
in the proceedings of the Institution, and remarked that 


(i. e. such as when closed formed a single arc), had assumed 
the pressure on such gates to be uniform throughout the 
section, which was not necessarily the case. The external 
forces, common to all varieties of gates, were then obtained 
by the ordinary principles of geometrical mechanics. The 
| most important and complicated case, that of a cam bered 
iron-plate girder, was taken, and it was shown by analysis 
how to find the strains, and consequently the area requisite 
at any part, first of the central section, and subsequently of 
| any other section of the gate. The result was an equation 
| between five variable quantities, s¢ that four of these being 
fixed by other considerations the fifth could be thus deter- 
|mined. These quantities were the two flanges of the girders, 
| the depth and thickness of the web, and the camber. The 
application of the result to the ends of the gate showed that 
the area of the front flange (or that away from the water) 
and of the web should be greater at the ends of the gate than 
at the middle. The question was next considered how these 
other quantities should be fixed. The dimensions of the web 
|and front flange were left for practical considerations. lt 
was shown how for a given pair of gates, to determine the 
camber, so that the back flange (that towards the water) 
should be as small as possible. Lastly, the proper value for 
the rise, or sally, of a pair of gates was considered. It was 
| shown that, theoretically, the rise should be such that the 
gates met at a right angle, but that there were practical 
| objections to this, which seemed to reduce the proper angle 
| between the gate and the span to from 25° to 30". 
The paper closed by remarking that the double skinned 
| gates, now in favour, were heavier than appeared by theory 
to be necessary; that wooden gates were short-lived and 
could not be given much camber, and that a wooden skin, 
supported by girders at intervals, would appear to be the 
form best adapted to the requirements of theory and practice. 


Jamatca.—News from Kingston, Jamaica, announces that 
| the Home Government has ordered that island to be forti- 
| fied and placed in a state of complete preparation for war. 


; 
| 
) 
i 
} 
| 


Mr. Kingsbury, in arguing in favour of cylindrical gates | 





few of which it may be well just now to ley before the public. 
After defining certain terms, it enacts that tramways tn any 


| distriet of Great Britain may be constructed by, or with the 


consent of, the “ local authority,” or, in the absence of such 
consent, their construction may be authorised by the Board of 
Trade. Every tramway so constructed is to occupy the middle 
of the roadway, and a clear space of 9 ft. 6 in. is to be left on 
each side between the rails ont the pavement, if a certain pro- 
portion of residents object to its formation. Where the pro- 
moters of a tramway do not open it for public traffic within two 


“ +1 . : | ve P i “Ene . . icence 
The author first alluded to previous communications on years of obtaining licence to construct it, such licence shall 


be deemed to have expired; and when any “local autho- 
rity” has constructed or become possessed of a tramway, 
such authority may lease it to be worked by individuals, with 
the sanction of the Board of Trade; the local authority is 
also authorised to borrow money for a period not exceeding 30 
years for the carrying on of the works (the sum to be sanctioned 


| by the Board of Trade) where the loca! rate is insufficient ; and 


with this object the Metropolitan Board of Works is autho- 
rised to borrow 300,000/. In the event of the gauge of any 
tramway not being fixed by special Act, the gauge is to be 
fixed at 4ft. Shin. Then follow regulations for the tempo- 
rary breaking up of streets, the repairs of the roads used, 
the preservation of gas-pipes, sewers, telegraph wires, &e., 
from injury; for the uniform construction of the carriages 
to be employed, for the licensing of companies or persons 
and their servants for working the tramway; also a clause 
holding the owners of carriages liable for damage done by 
their servants; and another authorising the removal of a 
tramway if it ceases to be worked. The 43rd clause (perhaps 
the most important of all) empowers the “ loca] authority” to 
purchase the tramway, a &c., at the expiration of 21 
years, at its then actual value, and not at its prospective 
value. The rest of the Act is devoted to such questions as 
the power of sale, tolls, and bye-laws relating to the rate of 
speed, the intervals between carriages, their stoppages, traffic, 
and passengers, nuisances and offences either against their 
construction or their use, penalties for causing obstrue- 
tions, arrangements between the promoters and the 
trustees of turnpike roads, the right of police sauthori- 
ties to regulate traffic, and the right of the public to the 
use of the roads. The concluding sections provide for the 
regulation of all inquiries relative to matters of dispute or 
difference, which are to be conducted in public by referees 
appointed by the Board of Trade, and secure to the Board of 
Trade powers from time to time to make, annul, rescind, or 
add to the rules with respect to matters which come under 
its ecognisance. The schedules a define the “ dis- 
tricts” contemplated, the “local authorities” of several 
cities, towns, &c., and the nature of the “ local rate,” and 
give forms of — to the Board, and regulations for 
the deposit of plans and other documents, and for duly ad- 
vertising all proposed projects in the London Gazette. 
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RECENT PATENTS. 
Tue following specifi 
dated within the year 187° 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 
(N 827, 1s Henry Edward Newton, of 66, C) 9 
lane, patenta, as the agent of ( Price , < on 


of Berl 





ons of completed patents are al! 
and that year should be giver 





it would be asible for us t escribe brie 





Wilson, of BR ! | s form of mul for 
crusbir ' ' WW : 
some part t f lat 
Smithfield S ‘ ' ' i r st sine al 
we shall proba 

(No. 382, 1 | nas J Smit f 166, Fleet 
street, patent ent Ar Ballard, of 
Bombay ‘ 
worthy of t! t matters, | 
we cannot 


ViIsiona: i t : ‘ t ‘ y ra 
the drawings a ‘ Tt t ‘ We can 


‘ 
acarcely 


the first } t " if t first 
be invalid tl } t ‘ 
wording of t! { ““?" 
second and later oie } Pree 
being of a 

(Ne 404 ] 1 Al . Rurt l 7 f 
Woolwich, pate urral 6s for f tat , ‘ 
ment of heavy « ‘ he +} vm 
of a car ¥ ‘ " t < met 


spheres wh t 


vided to re 


plana, but their tails ear to be w rked t 

(No. 411, I James art, of Stratf patents the 
arrangement of slide alve show! the ant 1¢ rav 
The valve is of dovetail section and works between suital 
inclined faces ne of which is furnished with porta, A 
admitting the steam to chambers formed in the valve, 





from which chambers it pasers to the cylinder ports ir 
the usual way It» ! that in this arrangement 
the pressure of to force the valve off the 
face and thus caus aa t the iv ed surf . 
Under these ci : of a slve itself 
will be about tf ary truction 
but inasmuch as . t require a steam tight 
cover, the friction of ‘| e stuffing-box will be 
saved 
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James Willis Dixon, jun., of Oakfiek 
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of the latter, and relieved from contact with | 


[Jan. 27, 1871, 














i | what circumstances that stability would be insufficient, was 


d John Bates, of 87, Portland-street, | under discussion by the Council of Construction, and their 
ling machine constructed so that the | 
action of a reciprocating file at each | of the ship reached the Admiralty. 


report was not agreed to on the day when the news of the loss 


On the same day the letter to Messrs. Laird was to have 


f - 
the file during the backward stroke. We fear that such | er tan but it was withheld on the ship’s loss becoming 
} l have very limited applicatio "s . . 
, pred hve & hi nited APT lication ” The draft final report under consideration by the construc- 
N - ) William Edward Newton, of 66, ( hancery- | tors was as follows ? 


at t as the agent of Louis Theodore H ppolyte 


‘rt 








4th September, 1870. 


" f Par ‘ mpressed air mechanical bolting | “Sir Spencer Robinson—We beg leave to state that, in 
Iting flour or meal. In this machine the | accordance with their lordships’ directions experiments were 
to} ted is pla in a layer on a screen covering | made on the turret-ship Captain, in Portemouth Harbour 

’ . to « b air foreed under pressure, this air | on the 29th July, 1870, for the purpose of ascertaining t! 

t} n and sorting the particles of | position in a vertical direction of her centre of gravity. 

. an * are brought to the top of the laver ** At the time of the experiment the ship was lying at the 

> none thimiath ths titbe , jetty, in wake of the building slips, it being found imprac 
No. 436. 1 John Weems and Willen Weems, of on to place her, at that time, as was desired, in the steam 
t patent improvements in their m thod of manu Every precaution, however, was taken to place the lash- 
fa t i lead pipes, and also modes of making the | ings which held her at the jetty in such positions that they 
t 5 f attach s to then | should not tend to introduce errors into the results observed, 
1 A bald N ford, patents an | and at the precise time of making the observations the lash- 

‘ und a ling ma f ings were in al] cases slackened out. 

for actis hear t r: but The ship was rigged complete, sails bent, anchors and 
- ery materia n ed | cables on board, guns in turrets, four large boilers full, and 


CHILDERS’S MINUTE 


r f 
( page 60.) 


in other respects complete and ready for sea, except some of 
he coals, provisions, and water which had been consumed 
powder, shot and shell, two boats, &c. (all human weights) 
and water in full boilers. 

She had 80 tons of iron ballast on her upper deck, for the 
purpose of producing the inclination, 40 tons being on each 





Tue ¢ s Minute on Messrs. Laird’s letter, applying | side of the middle line 
r the payment of the last instalment, was addressed to the ‘“‘ Her draught of water under these circumstances was 
Financia! Secretary and myself. as follows ft. in. 
24th August, 187 Forward on ‘ - ous 23 4 
[ prox that Messrs. Laird should be written to as . eve ned ove eee 26 1 
we ; : ; , Mean ... eee eee . one 24 So 
= 1 ¥ r r , i rné hap a p : 7 bee mctnyer the ¢ eatain rs I ; “ eremgred the is nation 40 tens of tho ballast were 
ane! ; 7 moved from one side of the deck to the other through a dis- 


ations of her displacement has already been adverted 





tance of 40 ft. The inclination, as taken by three plumbs 


by their rdships in their former replies to the applications , 97 ¢ . 
; I . F PI gave a maximum-—32} in. in 27 ft., and a minimum of 31 in 
\ for t final payment of your account. in 27 ft . 
Their lor ips, on finding that an error of such magni-|~ . ; 1] 
; , I Bese ro tay a. rhe ballast above named was restored to its original 
\ r 1m 1, whereby the guns were brought |. .: 1 the shi " Sonsienll 
‘ ‘ ft. 1 the water, and the ship’s draught of | POS!208 Sno the ship again plumbed. 
* , 1 upwards of 2 ft. beyond wh oT ase rhe other 40 tons of ballast were next moved across th 
wate a1 ards ei. D na a as ; 





naturally hesitated at receiving a ship which had 


y fa to comply with the recorded intentions of th: 


if the designers of the Car iin had properly ascertained 


leck through a distance of 40 ft., and the resulting inclination 
btained by means of the three plumbs, gave the same result 
as in the first case. 

“ When the ship was being inclined the second time, the 
guns in the turrets were run out and were trained at about 

















the position of the ntre of gr y of the ship wit! ference , 
I : . - E , age F 4 “ty ; ":, | 45° abaft the beam on the emerged side of the ship. The 
bis metacentre as she was rinally designe: » oat, it |} , » 2 
¥ . tics , eae t ship having attained an inclination of about 5°, the turrets 
was eviude! hat his relati' osition migh ave een | 7 : 
1 5 f the } , with their guns took charge, and after making some oscilla- 
® sly ted by " ased immersion « he hu : : : 
~~ avy & ~t ,, | tions, trained themselves with guns pointing abeam on the 
t ng t nd the quaiti 3 the ship at sea might); ; 1 f 4} } 
, ‘ : ~ lmmersed side¢ i 1@ BHIp 
5 . , * The turrets had to be trained to their original positions 
\ rdingly t iordships ¢ kK an eariy Opportunity ot | , } , 
: re ‘ before the inclinations of the ship could be taken. This cir- 
taining t facts ff < e Dy ac i abd 4 
: F umstance is mentioned here simply for the purpose of re- 
. ‘ . ° ‘ , cording the rie of inclination of the shi t which the 
The & has been such as to show that. though under = a ag egy , men SS 
5 - turrets w i revolve with the turrets trained as described. 
cor ns the stamlity of the Captain is not ait . ’ 2 
On making the usual calculations with the data furnished 


gether satisfactory, the ship may be accepted, and their 
ps have accordingly given directions for the final pay 


ment of the count, waiving the condition which they had 
proposed om the th May, that this payment would be 
made pr led Mess Laird would hold themselves respon- 

for the cost of making alterations, should such be 


I am further directed to acquaint you that their lord- 


w nd ¥ a copy of the investigations made by one of 
the Constructors of the Navy on the stability of the Captain 
ri I me [ i nmcitions 
Signed) “ R. 8. Ronson.” 


Some delay took place in making the final payment in 
alteration, suggested by the Financial 





word f a sentence in the letter to be 
written t Laird But it will be observed that, 
without w r the complete report from Mr. Barnes, 


Sir 8S. Robinson was of opinion that no further objection 
should be taken to the acceptance of the ship, and to making 
1¢ final payment ; and the order accordingly was given, on 


the 2nd September, 1870. 


The Controller of the Navy did not call the attention of 
either the first sea lord or myself to Mr. Barnes's imperfect 
calculation of the Captain’s curve of stability (referring to 
the ship deprived of her poop and forecastle ), nor did he 
should be communicated to the admiral | 
under whose orders the Captain at the time was, or to the | 
officers of the ship. Sir 5 eobineon’s reasons for not making | 
h a recommendation are stated in the appended papers 

Meanwhile Mr. Barnes's final calculation, giving the curve | 
f stability for the actual ship, with diagrams showing under 


recommend that 








clining experiment, it is found that at the time of 
riment the height of the metacentre above the centre 
of gravity of the ship was 2.14 ft 

“ Taking out the ballast and putting the weights on board 
complete for sea ry respect, and taking the quantity 
f coals carried in the bunkers at 500 tons, as originally in- 
tended by the designers, the mean draught of water is found 
to be 25 ft. 4 in., and the corresponding height of the meta- 
centre above the centre of gravity of the ship is 2.6 ft 

‘When the provisions, water, coals, and ammunition are 
consumed, the boilers empty and the water out of the surface 
condensers, the mean draught of water of the ship is 22 ft. 7 in. 
and the metacentre above the centre of gravity is 1.29 ft. 

‘See accompaning diagram showing the metacentric curve, 
the curve of buoyancy, and the centre of gravity of the 
ship corresponding to several conditions of lading. 

* See also the accompanying table, showing the positions 
of the centre of gravity with reference to the metacentre for 
all ships of the Navy whose centres of gravity have been 

¢ btained by actual experiment. 
| “ By an inspection of the table it will be seen that the 
stability of the Captain, as measured by the height of the 
metacentre above the centre of gravity at her load line is 
} small compared to that of other iron-clads given in the table, 
but it is sufficient for carrying her sail at a moderate incli- 
| nation only, and there can be no doubt that with that 
| secured the small relative stability is a gain in point of 
steadiness. 

With the coals, provisions, water and ammunition con- 
| sumed, and boilers empty, the stability is very small, and 
would not be sufficient to enable her to carry a moderate 
amount of canvas without an excessive inclination. 

“ As, however, the Captain has a double bottom, in com- 
| partments, and ready means of filling any of them, with 
which means the officers on board are fully acquainted, it is 

nsidered that this deficiency of stability when light is of 
no practical importance. 

There is, however, another point from which the qualities 
of the Captain must be viewed. She differs from all war 
ships, carrying sail power, in having a comparatively low 
freeboard, and this feature makes it umpossible to ascertain 
her comparative qualities (at considerable inclinations from 
the upright) by means only of the height of the metacentre 
above the centre of gravity of the ship. 

“ The top of the Captain's deck being only 6 ft. 6 in. above 
the water when at her load line, with an inclination of about 
14°, the gunwale is level with the water, and as the shi 
further inclines the breadth of the water line, upon which 
the height of the metacentre and the stability of the ship 
depends, becomes less. 

‘It is therefore necessary to investigate this subject fully, 
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at different 
ship f red an 





the stability when t 
the poop and forecastle 
above, except that the 7 
freeboard of 6 ft, 6i 






atert 1 
and fore 
mean draught 


op 


n., and of 25 ft, 04 in. 
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NIT WOILNZA 


N.—On a wave 200 ft. long x 19 ft. high, in a position where 
she would be blown over, supposing the ressure on the sails 
h © ship 8 of permanent hee the fore- 


ent to give th 
n " 


P 


and 


and poop so damaged as to be usel ility. 


and to obtain by careful calculation the exact measure of the 
ty at considerable angles of inclination. 

“It is proper to mention here that as the ship sinks deeper 
in the water, the inclination at which the gunwale is level 
with the water becomes less, and in order to give every fair 
advantage to the ship and her designers, we have taken the 
mean draught of water at 25 ft. $ in., with 500 tons of coals 

board, in preference to the mean draught of 25 ft. 4 in., 
which corresponds with a stowage of coal of 617 tons, as 
returned on the form No. 211 when her bunkers are filled. 

‘ Taking, therefore, the mean draught at the load line to 
be 25 ft. § im., and in the first case assuming that the sides of 
the poop and forecastle are intact, it is found, on making the 
caiculations : 

“1. That the stability of the ship increases rapidly at first 
as in other ships), until an inclination of about 14° is reached 
when the gunwale becomes level with the water. 

“2. That the stability, although increasing from that point 
at a less rapid rate, does actually increase until an inclination 
of about 21° is reached. 

“ 3. From this inclination it diminishes until an inclina- 
tion of about 544° is reached, where it and at which 
inelination the ship would upset 

“ Keferring to the appended diagram marked No. 2 the 
horizontal line XZ is taken to represent angles of inclination 
of the ship, with X as the zero point; and the ordinates to 
the curve XMA to represent the stability of the ship. 

“The curve XMA has been carefully drawn by scale from 
the exact calculations made from the drawings of the ship. 

“To show the practical use of this diagram, let a vertical 
line be drawn through, say the point C, corresponding to an 
angle of inclination of 8°, meeting the curve XA in the point 
D. Then CD represents the stability of the ship at 8° or, 
which is equivalent, the force which, blowing steadily on the 
sails, would keep the ship inclined at an angle of 8°. 

“ Let us suppose that the ship is so inclined by that force, 
and further, that a wave whose crest is parallel to the middle 


stabi 


is zero, 





| 


“2a 
draught of water and 6 ft. Gin. freeboard. 
tance to the stability. (See Report by Mr. F. 


—_- ‘eee —_ 
les of Inclination of Ship. 

angles of inclination under the following conditions 
provisioned, and with the prope 
rnd assisting the stability t 
ure supposed so damaged as not to ass.st the stability 


| mean surface of the water. | 





| “It is well-known, both from theory"and* ice, that a 
| force which, if applied steadily, would hold a inclined at a 
certain definite angle, would, if applied to the ship suddenly, 


| incline her to about double that 

“Now, supposing the sails to be set and the ship to” be 
|} caught in a squall where the velocity of the is not 
| greater than when, if steadily applied, would enass am incli 
| nation of 8, it is evident she would incline to say 165° or 16”. 


“Tf, concurrently with such an inclination of ship, she 
| were at the same inetant placed ia the trough of the . 
| the crest of the wave on the incline side, it is evident " 


| even with the stability and height of freeboard of the Captain, 

| there would be oud eae the ship foundering under 

| the conditions assumed of the sides of the poop and forecastle 

| being shot away.” 

| “ We have not considered the case in which, with the ship 

| under sail, she has from accident or otherwise one or more of 
her compartments filled with water, or has a large amount of 
water in the double bottom in some of the compartments, as 
we considered it would be pressing our assumptions too far. 

“ It is evident, however, that in a ship like the Captain, 
| free water in the compartments is attended with more danger 

than in an ordinary ship. 

“In an ordinary ship the danger arises from a loss of 
| stability due to the movement of the water readily from side 
| to side. In addition to this, there is a loss of stability in the 
Captain due to the loss of freeboard, co uent on the ad- 
ditional immersion corresponding to the weight of water in 
| the compartments. 

“As before stated, the maximum stability of the Captain 
was reached (with the freeboard of 6 ft. Gin.) at an angle of 
21°; with a reduced freeboard the maximum stability would, 
other things remaining the same, be reac at a much 
smaller angle. 
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The poop and forecastle are supposed in this 

. Barnes on p. 60 of our last number.) 
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XII. 
r I now proceed to the third part of this Minute ; and I will 
| atnte pe | the policy of the present Board of Admiralty in 
respect of the construction of turret ships. 

The Board was constituted on the 22nd December, 1868 
and I took office with no prejudices on this subject, having 
indeed opposed in the House of Commons, on the 13th July, 
1868, a motion censuring the previous Board for not having 
built more ships of this type. 

On taking office I found that it had been decided by my 
predecessor not to propose to Parliament, in the ensuing 
session, the construction of any new ironclads. 

This policy, however, was not adopted by Her Majesty's 
Government, who determined to proceed steadily with ship 
building of this character; and within a few days after the 
formation of the Board I had before me and considered with 

| my colleagues all the principal designs of ironclad ships, 
| whether turret or broadside, which had been under the con- 
| sideration of the previous Board. 

The Constructor of the Navy was also authorised to pre- 
pare the design of a turret ship of about 3000 tons, of 14 
| knots speed, carrying two guns, with coal sufficient for an 
| ocean voyage, and with limited sail power. 
| On the 3rd February, 1869, Mr. Reed reported on this 

proposal, pointing out the objections to it; and it was 

abandoned. But on the 15th February, after a discussion of 
| all the designs under consideration, a proposal by Mr. Reed 
| for a two turreted ship of 4400 tons, resembling in most, 
particulars one previously designed by him, was provisionally 
| approved. 
| . the 24th March the reports of the Chief Constructor 
and of the Controller of the Navy on this design were sub- 
mitted for the opinion of a committee, consisting of Admiral 
Earl of Lauderdale, Rear-Admiral Yelverton, Captain 
Coles, Mr. Fairbairn, Mr. Whitworth, and Dr. Woolley, aud 
the design was approved by them. : 
| Provision for commencing two ships of this type, the 
| Thunderer and Devastation, was included in the estimates 
for 1869.70, and they are now being rapidly proceeded with. 
she would be blown over—even with the forecastle and poop These ships differ entirely from either the Captain or the 
water-tight and assisting the stability~if the pressure on the | Monarch. Although sea-going, they are unmasted, turret 
sails were sufficient to give her 8° of permanent heel. | ships, with great capacity for coal; of low freeboard, and 
with an armoured breastwork round the turrets, funnels, &. 

I append the descriptions of these ships as given by the 
Controller of the Navy and the late Chief Constructor, and 
ie Committee assembled on the 24th 
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The curve marked A shows 
r complement of coals (500 tons) on board, with 
refers to the ship under the same conditions as 
The ship in both cases has a 


The curve, B. 
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CAPTAIN. —On a wave 200 ft. long x 23 ft. high, in a position where 


line of the ship, and whose surface makes a considerable | 
angle with the mean surface of the water, climbs up the 
side of the ship, it is evident that the stability of the ship is | 
just the same asif she were inclined to an angle equal to her also the report of the 
heel plus the angle made by the surface of the wave with the | March. h me P , : 
; | In the estimates for 1870-71 a third ship of this type, but 
“ Now if it should happen that at this increased inclination | somewhat larger, was also provided for; end in August, 
the stability of the ship was less than at the angle of steady | 1470), four unmasted turret sha us of similar type, a oe 
heel, the ship would upset. | for coast defence, and of smaller dimensions (resembling the 
“In the case of the Captain (see diagram) the stability | Cerberus) were ordered to be built by contract. — 
increases from 8° to 21° (about), and then diminishes until; With the oe of the Rupert, (which is nearly a 
at about 42°, it is equal to the stability at 8°. Consequently | duplicate of the Hotspur, ordered in 1867) no other iron- 
the inclination of the wave surface may be 34° to the mean | clads have been laid down by the present Board of Ad- 
surface of the water before the ship, with the steady heel | miralty. ai o , ij 
before supposed, would upset; that is, the ship would be| No proposal to build additional Captains, Paks on ont 
perfectly safe in all possible circumstances of sea with the | cussed, or even made, since the ayes ey 5, | apse 
force of wind supposed. | Board, down to the retirement from office of the late ie’ 
As the Captain is fighting ship it is possible that in | Constructor. On the contrary, when Sir yy Symonde's 
action the sides of the nee and forecastle (which in the | report, which was 7 favourable to the Captain, was 


foregoing case add considerably to the ship’s stability), may | laid before Parliament, appended to it the following 
“Let a copy of Sir R. §. Robinson's remarks on Vice 


be so damaged that for all purposes of stability they may be | Minute: 
considered as destroyed. / 
“ Making the pe ool calculations on this assumption, | Admiral Sir Thomas Symonde’s report be laid on the table of 
and setting off the curve of stability as before, the curve | the House of Commons with that report. — : 
X KO is produced. “ My lords desire to place on record their intention not to 
“ Taking the inclining force of the wind to be sufficient to | arrive at any eonelusion on the respective merits of the two 
heel the ship 8° as before, and treating the curve XKO as | turret ships Captain and Monarch, or on many of the points 
was the curve XMA, it will be seen that the ship would not | raised in these papers, until the results of the trials, which 
upset until the wave surface made an angle with the mean | are as yet far from complete, are fully re d to them. ; 
surface of the water of 34° —8°=26°, “Their lordships then propose to communicate to Parlia- 
“ It will be observed that the stability of the ship under | ment their judgment on the very important questions in- 
the circumstances supposed is the same at 34° and 8” inclina- | volved in t trials, with such papers or extracts as may 
appear necessary to place Parliament in full sion of the 
facts elicited, and of the grounds of their lordships’ judg- 


tion. 
ment. 


“It is evident also that in this case the Captain would, 
i i fe. 

wets ocean chad cmd “ Let a copy of this Minute also be laid before the House 

of Commons. 


“There is, however, another consideration wlich requires 
some attention in this case. 
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AN ADDING MACHINE. 

We illustrate, below, an ingenious little machine for per- 
forming addition, designed by Mr. C. H. Webb, of New 
York, Fig. 1 showing its exterior appearance, and Fig. 2 its 
internal mechanism. In the first om as regards the ex- 
terior, A, Fig. 1 represents a plate with 100 holes around its 
periphery within a divided circle having 100° in its circum- 
ference. A small steel point being inserted in one of the 

les, enables us to rotate the disc in the direction of the 
arrow, until motion is arrested by the steel point coming to 





the stop at O, where the smali hand points in the figure. 
Suppose the disc set with this hand and O point of the dise 
the O of the divided circle, and suppose that the 
steel point is now inserted opposite the figure 10 of the outer 
circle, and the dise moved until the point strikes the sto 
lhe dise will clearly be moved around a distance pocdoecdones 3 
ing to 10 holes or divisions, and outer rim of the same 
which lies under the divided circle, and is numbered from 0 

99, will show 10 at the open slot between the two circles 
re 0 O is seen in Fig. 1. If, in turn, the steel point 
nserted at the hole now opposite 15 of the scale, and 
d to the stop, the dise will be moved forward by 15 more 

and the figure exposed at the slot will be 25. When 
moved forward amounts to 100 divisions and 
numbers, then, by mechanism to be presently described, the 
smaller dise to the left advances one step, and shows figure 1 
through the same slot in the place for hundreds, the numbers 
on the larger dise appearing over again in their former order 
of O to 99. 

The mechanism by which this motion of the second disc is 
obtained, may be seen from Fig 2. A is a spiral cam, which 
is connected with the disc having the 100 round holes in it, 
and which, being rotated in the direction of the arrow, forces 
the sliding catch, C E, out against the pressure of the spring, 
F, until a complete 
revolution is accom- 
piished, when the 
eatch dropping into 
the re-entrant angle 
of the cam, engages 


opposite 


an 
whe 


1s 
m 
stops 
t 


listance 


a tooth on the se- 
cond disc, B, and 
moves it forward 


one step or num- 
ber. There are 50 
teeth on B (al- 
though only a few 
are shown in the 
Fic. 2 cut) corresponding 

to 50 numbers on the edge of its dise. The highest number 
which the machine will record is thus 5099, which is, how- 
ever, quite as much as any column of two figures of average 
numbers will make, even if it be 100 lines in length. Having 
en set the discs so as to 
numbers to t carried” into view in the slot, and 
proceed with the next pair of columns as before. We are in 
bt our contemporary, the Journal of the Franklin 
Mr. Webb's simple little 





added one pair of columns, we th 


bring the 
i to 
te, for the particulars of 
rument 
REIGN AND COLONIAL NOTES. 
istantinople 4 tramway has been laid be- 
tween Stamboul and Galata. Another between Tophanch and 
Ortakeini has also been commenced. The rails on which the 
carriages are to run are of wrought iron, 4 in. broad and 2 in. 
They contain a small groove about 14 in. deep with 
a flat bearing on each side level with the roadway. The 
groove in which the sides of the wheel will rum is too 
narrow to allow the entrance of any ordinary wheel into it ; 
no inconvenience will, therefore, result from the passage of 
arabas and carriages across or even along it. Every 10 ft. 
the longitadinal sleepers are firmly tied together by strong 
ron stays, so that lateral motion is prevented. The centre 
the tramway is paved with cubical blocks of a hard | 
greenish granitic stone. 

American Pig Iron.—The owners of blast furnaces in 
Western Pennsylvania, have held a meeting at Sharon, 
Pennsylvania, at which they argued that the high price re- 
quired for Lake Superior iron ore is an injury to their business. 
Committees were appointed to confer with ore and railroad 
companies to secure, if possible, a reduction of the price of 
ores, and also of the expense of dockage lake and railroad 
freights, labour at furnaces, &c., so that Pennsylvania pig 
iron may be produced at less cost. 


FO 


T neways at Cx 


thick. 


i at 


1 Large Steam Floating Ferry.—The Union Pacifie Rail- 
road Company has recently built at its works at Sacramento, a 
steamer 265 ft. long and 50 ft. broad, intended to facilitate 
the transfer of freight cars from Oakland to San Francisco. 
lhe boat is fitted with engines with 22 in. cylinders and 7 ft. 
stroke, and can accommodate 20 freight cars, which are run 
from the wharf down on double trucks. 


Roumelian Railways.—The inauguration of the first section 


| being light ships. 


| to have improved of late. 








of this network—from the Seven Towers to Kehekmedji— 





has just taken place. The inauguration was attended by 
Daoud Pasha, Minister of Public Works, Baron Hirsch, and 
several other functionaries of the Government and the 
company. 

The Belgian Iron Trade.—Some orders for rails are stated 
to have been reecived in Belgium during the last few days. 
Orders for railway plant which have been given out by the 
administration of the Belgian State lines have improved the 
position of the Belgian construction workshops. 

Changing Gauge in Canada.—Application will be made 
next session to the Parliament of the Dessieies of Canada for 
an Act to authorise the Erie and Niagara Railway Company 
to alter its gauge as the directors may determine, and ms to 
lay down three or more rails. Powers are also to be solicited 
to enable the company to amalgamate with any other railway 
company. 


Store Rents in New York.—There has been a at reduc- 
tion in store rents in New York. A large store which in 1866 
was rented for $16,000 per annum, last year was only rented 
for $10,000, and the owners cannot now obtain $8000. Another 
store, which in 1866 was rented at $18,000 per annum, is now 
held at $12,000, but does not find a tenant. Rents for offices 
in Wall-street have also Been reduced. 


Lighthouses on the Japanese Coast.—Lighthouses are bein 
erected by the Japanese Government with all possible prone 
Altogether there will be 18 lights on the Japanese coasts, two 
Three of the lighthouses are under the 
superinténdence of a French engineer, M. Verny; the re- 
mainder under Mr. Brunton, C.E. 

Canada Air-Line Railway.—The contract for the second 
division of this line has been let by the Great Western Rail- 
way Company of Canada to Mr. Yates, and the third division 
to Mr. F. Shonly. The Harrisburg and Brentford branch 
will be built by Mr. Hindey. 


Growth of Philadelphia.—The number of dwelling-houses 
erected in Philadelphia last year was as annexed: January, 
142; February, 168; March, 317; April, 605; May, 60; 
June, 489; July, 526; August, 512; September, 873; Octo- 
ber, 384; November, 390; and December, 213; total 4527. 
The number of other buildings added to the city during the 
year was 710, making an aggregate of new erections of all 
kinds of 5237. 

Steam Navigation in the Argentine Republic.—The first 
river steamer placed on Argentine waters was called the 
Arjentina, and commenced running in 1854. She was a 
little craft, scarcely larger than a ship’s launch. Now the 
Parana, the Uruguay, and the Plata estuary teem with 
steamers varying from 10 to 2000 tons burthen. 


A Japanese Mint.—A mint has been nearly completed at 
Osaka, Japan. The machinery will soon be in complete 
working order, but it is difficult to say when the establish- 
ment will commence operations. 

Lake Superior Copper.—The production of copper from 
the Lake Superior mines during the year ending December 
1, 1870, was larger than in any former twelve months. The 
falling off in the production of the mines of the Portage lake 
district was more than counterbalanced by the steady yield 
of the Hecla, Calumet, and Quincy mines. The total quantity 
of iron ore and pig iron shipped from the Lake Superior 
district in the twelve months ending December 1, 1870, was 
929,344 tons. 

Belgian Coal Trucks.—Contracts for coal trucks without 
breaks have been let for the Belgian State Railway at 48/. 
per ton. The Government will supply axles, springs, grease, 
boxes, and sundry other accessories. ‘lhe terms are still, 
however, very low. 

Tramways at Buenos Aryes.—The traffic on the tramways 
laid down in Buenos Ayres has proved highly encouraging. 


International Coal and Railway Company.—The length of 
this company’s line is 124 miles, it extends from the pier or 
terminus at Sydney, Nova Scotia, to certain mines. The 
pier is a fine structure 1000 ft. long and 34ft. wide, with 
ample room for seven or eight vessels to take in their cargoes 
simultaneously. The rolling stock of the line will consist at 
first of three or four first-class locomotives, a passenger car 
or two, and 200 coal trucks, each capable of carrying five 
tons 

Locomotive Water Troughs.—Troughs for supplying loco- 
motives with water while in motion have been laid on the 
Pennsylvania Central Railroad, one at Derry and another 
near Johnstown. The troughs are 18in. wide, 6in. deep, 
and 1600 ft. long. The scoop let down from the locomotive 
will take up water at the rate of 2200 gallons from each 
trough. 

The Suez Canal.—The receipts of the Suez Canal appear 
The revenue collected in December 
was at the rate of 384,000/. per annum; and assuming that 
the current outgoings for working and maintenance could be 
kept down to 33 per cent. there would be a profit of 256,000/, 
perannum. But this would be only somewhere about 2 per 
cent. on the whole capital engaged in the enterprise. We 
must wait, however, until the Franco-Prussian war has sub- 
sided before we can accurately appreciate the position of 
the enterprise. 

The Belgian Coal Trade—This trade is suffering greatly 
from the war. In October Belgium only exported 119,66/ 
tons of coal as compared with 351,997 tons in October, 1869, 
showing a falling-off of 232,340 tons. The aggregate exports 
for the first ten months of last year were 2,829,103 tons, 
against 2,897,856 tons in the corresponding period of 1869, 
showing the slight decrease of 68,754 tons. 

The United States Navy.—It is reported from Washington, 
that orders have been issued from the navy department to 
diminish the force at the several navy yards throughout the 
United States. A large number of mechanics and labourers 
are expected to be discharged in consequence. 


were compared with 1263 tons in the 
corresponding period of 1860, showing a failing off of 9699 
tons. The value of the rails and ent Way accessories 
recently ordered by the Belgian Minister of Pablic Works 
for the Belgian State lines, is 174,1791. 

Railways in Japan.—Railway works are beginning to make 

uite a show at several points between Jeddo and Yokohama. 
tt is understood that the engineer-in-chief hes been instructed 
by the Japanese Government to make preparatory surveys 
for sundry extensions. 

Curious American Patent Case.—The United States 
authorities have refused to renew a patent for projectiles, the 
refusal being given under somewhat peculiar circumstances. 
The applicant for renewal was Mr. J. B. Read, and it appears 
that on the breaking out of the American civil war in 1861, 
he joined the Confederates, and took out letters patent 
under the Confederate Government. His projectiles were 
used largely in the Confederate army, and his patent bore 
the seal of the Confederate States. The application made 
for the renewal of the patent was refused on the ground that 
Mr. Read had rendered somewhat important services to the 
Confederates. 





THE ST. LOUIS BRIDGE. 
Report of the Chief Engineer, Captain James B. Eads. 
(Concluded from page 49.) 
Arrenpix 
Specifications for Cast Steel Work. 

Tue steel shall be of the kind known in commerce as 
crucible cast steel. It will be required to stand the 
following tests; and failure to stand any one of such tests 
will be sufficient cause for the rejection of the piece. 

The staves composing the tubes will be required to stand a 
com pressive strain of 60,000 Ib. and a tensile strain of 40,000 Ib. 
per square inch of section, without permanent set. 

They must stand a tensile strain of 100,000 lb. per square 
inch without fracture. 

The modulus of elasticity shall not be less than 26,000,000 
nor more 30,000,000 Ib. This variation should be avoided if 

ossible ; in which case the lower amount will be preferable. 

f a variation occurs in the modulus, bars having the same 
modulus must be selected in making up the tubes, so that 
one side of a tube shall not have a greater power of resistance 
than the opposite one. Those having the same modulus shall 
be placed in the same tube. Each bar will be tested by the 
contractors and the modulus stamped on it by the Illinois and 
St. Louis Bridge Company’s inspector. 

The steel pins will be required to stand without permanent 
set, a tensile strain of 40,0001b. per square inch and an 
ultimate tensile strain, without fracture, of 100,0001Ib. As it 
will be inconvenient to test these pieces, the engineer will 
require to have two or more of them made in one piece, and 
of sufficient length to cut from the middle or ends of the 
piece a sample for testing. In such cases, failure of the 
sample will cause the rejection of the entire oy 

Rods, bolts, eje-euaens, rivets, &e., will be required to 
bear an ultimate tensile strain of 100,000 lb. per square inch 
without fracture, and 40,000 lb. per square inch without 
permanent set; such parts of the work will not be tested in 
tension beyond 40,000 lb., sample pieces only being subjected 
to ultimate tests. Such tests as in the judgment of the 
engineer or inspector may be necessary to detect flaws or 
other imperfections, when the pieces cannot be conveniently 
subjected to trial in the testing machine, may be used, and 
any flaw or other imperfection existing in any piece, will be 
suflicient cause for its rejection, if in the opinion of the en- 
gineer or inspector it is injured thereby. 

The } in. plate steel for enveloping the staves will be re- 
quired to have a resistance to compression and tension, with- 
out set, equal to 40,000 Ib. per square inch, and an ultimate 
tensile strength of 100,000 Ib. 

The staves must be so accurately formed when six short 
sections of the same bar 2in. in length are bound together 
by an elastic hoop, they will fit accurately at the joints, and 
form a true circle 174 in. outside diameter. They must be 
as straight as it is possible to make them without planing 
them. 

Steel templates will be provided 
the direction of the engineer, and wi verified and stamped 
by the engineer,before being used. The various parte of the 
work must be made to fit these templates with the greatest 
attainable accuracy, and it will be the duty of the inspector 
to reject any piece which in size and direction of ite parts, 
shows the least imperfection. 

All holes through the steel work rust be drilled, and all 
bolts turned, unless otherwise directed by the inspector, in 
writing. Wrought-iron bands on tubes must be turned on 
the inside, and faced on each edge as shown in drawings, and 
must be heated and shrank on. 

The steel pins will be accurately finished according to the 
drawing. ‘lhe central part, where it is reduced in size, will 
not require turning off. The conical portions must be large 
enough to fill tightly the holes in the tube couplings. The 
cou Ce for ra. oom may be of rolled steel. The ions next 
to the main braces of the arch must be true and parallel, to 
insure accurate contact and adjustment of the braces to them ; 
but these surfaces and the outside of the couplings need not 
be finished work. 

The surfaces of these pieces coming in contact with each 
other, or in contact with all other parte of the work, except 
the main braces must be accurately finished. 

Pieces of the material of these couplings will be subjected 
to the same test as the pins. 

Only the six bolte nearest the centre of tubes, extending 
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through and through, are to be put into them before erection. 
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constituents, mica end feldspar. The disintegration of a 
granite may be safely assumed to commence always in the 
chemical decomposition of the feldspar when foreign sul 
stances are absent. The decomposition of tl eldspar may 
be effected in different ways; first, by water containing free 
arbonic acid ; second, by the action of sulphurous acid ; and 
third, by water h f alkaline or 
im @ ] , cal 

The red varieties of feldspar are less affected by thes 
ager s than the white varieties, since the red varieties 
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ir rt structure of the latter was r uch « arser, re 

sel g@ in this respect, more the samy rom the Iron 

) “ aga flered from it w ¥ in regard ft 

s pinkish « ul Ibe firmness and compactness of the 
rock seeTueda +t ee Le S68 | 


m the three sampics, which were 


ken up into small pieces of about 2 square inches « 
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which is hereby submitted to y 


reagenis, the resuit ol 
yur consideration. 
Although the rock of the piers will never be exposed to 





» action of acids, 1 thought it would manifest at least its 
uality, if their influence pon it sh i be ascer and 
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muriatic, nitr and sulphuric Af f 
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re- 
he evaporated water. After cooling, no visible 
Id be discovered on either piece, nor did its 
m to be the least impaired ; the remaining liquor 
m the Iron Mountain granite contained iron, 
have been uniformly dissolved from its surface, 
was apparently as firm as ever, and even stood 
accident. While one of its specimens was 
with diluted nitric acid, it became accidental! 


seglected, the liquid evaporated entirely and left the granite 
iry and hot; 


ite surface remained intact 

sharp corners had retained their firmness. 

eived but a small of Maine granite 
. ld y 


but nevertheless, 


] lantity 





























rely sufficient for the for ng experiments; it could 
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rost a 1 temperature. One piece of each granite was 
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perature of a freezing mixture, and the atu 
Pahr., before they were placed into the dish 

re they remained several days. The treatment 
‘pparent influence upon the rock. 
now recapitulate and compare the results 
nts fully and minutely described in the f 
pha, you will find that there was no test ma 
t terminated in the favour of the resistive power 
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LITERATURE, 
The Elements of Mech Pig Designed Sor Students of 
tpplied Mechanics. By T. M. Gooprve, M.A., Lecturer 
n Applied Mechanics at the Royal School of Mines, and 


y Professor of Natural Philosophy in King’s Col- 


former 


lege, London. London: Longmans, Green, and Co. 
Messrs. LONGMANS AND Co. have commenced the 
publication of a series of elementary text books, 
treating of the various branches of mechanical 

1 physical science, thesé text books being | 

ally intended for use in schools, and for 
nstruction of working men. The series is 

} g produced under the editorsh p of Professor 
( leve, and we see from the prospectus that it 
will include treatises from the pens of Mr. ©, W. 


Merrifield, the Rev. W. N. Griffin, the Rey. H. W. 
Watson, Professor C, P. B. Shelley, Mr. J. Clerk 
Maxwell, Professor G. G. Stokes, Professor Fleeming 
Jenkin, Mr. John Anderson, the Rey. John F. 


['wisden, Dr. W. A. Miller, and Professor C. L. 
Bloxan rhis is a most promising list of authors, 
und altogether the series, which it is stated is to 

tof ** practical treat sound and exact in 


gic, and with every theory and every process 

i to the stage of direct and useful applica- 

, and illustrated by well-selected examples from 

fa wr processes and facts,” starts wt Be most 
iTable Alls pices, 

rhe first volume of the series, now before us, bears 

is most satisfactorily. 

in every respect, and 


t the promise of the prospect 
little work 


[t is an excellent 


t fail to be of great service to the classes for | 


whom it is specially written, a 
1} 


nd, we may add, to 
classes as well. Professor Goodeve 
his treatise with an introduction ex- 
plaining the manner in which the study of mechan- 
m should be carried on, and containing also a 

mber of definitions stated with great clearness. 
omes the first chapt most lengthy 
the book—devoted to the consideration of means 


verting circular into 


other 


umences 


Then <« r—the 


In th the author treats of 
swash plate, o! esca pements, of a 

ty of cam motions, of the use of crossed an 

1 belts, of mangle motions and eccentric wheels, 

of the Stanhope levers 


work 


f k return movements, 
i knuckle joints, and of link 
i These various arrangeme 
trated by examples of 
) they are employed, and 
he effects produced by the movements de- 
ed is in all cases fully explained. 
Che second chapter deals with contrivances fox 
ting reciprocating into circular motion, and 
uber of varieties of ratchet 
ns, and tl edean drill. ‘The third 
ter treats of the teeth of wheels, and contains 
the various forms of teeth and their 
tions for drawing them ; 


1 archim 


ons of 


together with direc 


following chapter r lates to the use of | 

n trains. Both these chaptersare excellent, | 
well calculated to convey to the student a | 
lea of the principles upon which the action 


work depends. ‘The chapter dealing with 
of wheels in trains’ contains also a large 
of examples of trains of various kinds, 


h as clock trains, trains for screw-cutting lathes, 
| gearing for cranes, the method of calculating 
m of each train described as an example 


x fully worked out 
I fifth chapter dé ils 


cing with some 


with ‘‘aggregate motions,” 
simple examples, such as 


well-known “ lazy tongs,” and proceeding to 
f differential motions, epicyelic trains of 
kinds, parallel motions, governors, feed 

irs for drilling and boring machines, &c. Here | 
1 we find the plan of assisting the explanation | 


f principles by the description of examples of me- | 


ism in actual use, very fully carried out, and 

we are certain that no better method could be 
dto insure that the student should learn 

nect his theoretical teachings with the require- 

In the sixth and last 
r, the feature of which we have just spoken 
This chapter treats of 
isee in various forms, illustrated by examples 
sen principally from cotton machinery ; the dise 
the Geneva stop; the employment of 
uble eccentrics, as illustrated in ordinary link 
tion for valve gear; variable cranks; speed and 
onical pulleys; differential motion, illustrated by 
Houldsworth’s motion for cotton spinning ma- 


upt 
I 


chinery; star wheels; rolling curves; counting 


wheels ; methods of communicating motion to 


reciprocating motion, | 
cranks and eccentrics, | 
great | 


of various | 
nts are almost all | 
details of machines in| 
the mode of caleula- | 


s accounts of the crank and connecting rod, | 
wheels and feed | 


parallel axes; universal joints; bell crank levers; 
and escapements of various kinds. ‘ Altogether the 
book is one which we can heartily recommend to 
the classes for whom it is written, and in. conclud- 
ing our notice of it, it is only fair to the publishers 
to add that the volume is got up in a neat and taste- 
ful style that is highly creditable. 





Estimates and Diagrams of Railway Bridges, Culverts, and 
Station Buildings. By J. W. Grover, M.LC.E., Second 
Edition,..London: E, and F, N, Spon, 1870. 

| We pote with pleasure that a seeond edition of Mr. 

| Grover's book of estimates has been published ; 

the fact denvtes thé demand for, and appreciation 
of, a work that hag inyolved a large amount of 
labour, and has been compiled with much judgment 
and completeness. It is so long since our notice 
of the first edition a ed, that it may be well 
to review again the object and scope of the book, 
which consists, in its present form, of 47 well exe- 
cuted lithographs of the ordinary forms of rail- 
way bridges for turnpike, publie,and occupation 
bridges, both above the line or below it, and ‘con- 
structed in brick or iron. Numerous examples of 
culverts are also given, as well as a pumber of types 
of railway stations. The culverts, to which six plates 
are devoted, range from 2 ft. to 6ft. in diameter, 
and from § ft. by 6 ft, to 20 ft. by 15 ft. in width 
and height, These culverts are all worked out in 
the different drawings, and im the Table which ac- 
companies them, the quantities for the different ma- 
terials employed are figured, so that, their cost may 
be estimated from the schedule of prices attached, 
and which applies to all the various. types of con- 
struction illustrated, It should be remarked that this 
schedule of prices may require revision and correction 
occasionally, but this is easily done, and therefore 

Mr. Grover has acted men in keeping prices 

quite distinct from quantities, which, of course, 

are invariable within the range of his examples. 
Plates 7 to 17 are devoted to drawings of bridges 
in embankments, three of which refer to occupation 
roads, varying in span from 12 ft. to 20 ft., and in 
height from 13 ft. 9 in. to 50 ft. The four examples 
| of public roads range from heights of 15 ft. to 50 ft., 
|and the four of turnpike roads, 35 ft. wide, have 
|about the same variation. Of the first named class 
one is designed with iron girders, and two are en- 
tirely of brick; of the public reads one is in iron 
and the other three in brick, and the turnpike road 
bridge types are similarly divided, The drawings are 
worked out in the fullest detail, and the dimensions 
| are all figured. Plates 18 to 2] show occupation, 
public, and turnpike-road bridges for surface lines, 

}and Plates 22 to 34 are devoted to similar examples 

of bridges in cutting, Asin the case of the culverts, 

the tables of quantities.are completely worked out, 

}and although it is not urged that the information 

given should be implicitly followed in designing the 

; actual works upon a line, it is certain that the types 

of construction put forward by Mr. Grover may be 

in most cases usefully adopted in the construction 
of arailway. The designs are not, it will be ob- 
served, original, but are taken from working draw- 
lings carried into practice. The main object of the 
book, however, is to facilitate the operation of 
making preliminary estimates, and this object it not 
only attains, but also it insures that estimates framed 
upon it shall be more closely correct than if they 
were prepared without such assistance, We notice 
that the Plates of stations are not alluded to in the 
index, but that a strip of printed matter, referring 
to them, has been eed iter stating that they 
were all designed and executed by Brunel and Mr. 
R. J. Ward. This emission is slovenly and inex- 
eusable, evincing a desire to save a few shillings in 
the production of the second edition, and a dis- 
regard to the appearance of the book. With two or 
| three exceptions, the stations illustrated are simply 
|small unimportant buildings, but the designs are all 








| good, and the arrangements are in several cases sug- 
| gestive. It may be observed, however, that beyond 


| giving general ideas, and comprehensive prices, this | 


| portion of the book falls short of the earlier part, and 
itis to be regretted that a little more care was not 
expended upon it. The information it gives is excel- 
lent so far as it goes, but it ought to have gone a 
little further. There is room upon each sheet for 
details of construction to have been given, and the 
value of the examples would have been greatly 
increased had this been done. 

| With the next edition, which we doubtless shall 
jsee produced in good time, we trust these amend- 
ments will be made; and we sincerely wish Mr. 
Grover a continuance of the success his book of 
estimates has hitherto met. 
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EUPHRATES VALLEY ROUTE TO INDIA- 
(Concluded from dage 66.) 

PRoceepiInG onwards, the line would cross the 
river Ghagur-el-gome, and, a few miles further, the 
river Zabel-ala, and so to the small town of Arbyl. 
After leaving this place, 30 miles along the pro- 
posed route, and alongside the caravan road, the 
ine reaches the small river Zabel-asfal, a very in- 
ferior stream, on the banks of which is situated the 
small town of Altoun-Kipri, leaving which, 22 miles 
further, is reached the important town of Kirkook. 
This latter place would be an important position 
for trade for a line of railway, it being the point of 
arrival for the caravans to and from Persia, through 
Soulamania and the different passes across the 
pte forming the Persian boundary ; it is also on 
the high road of traffic between Bagdad and other 
southern towns to the port of Alexandretta. From 
this point the route would be in a south-south-east 
direction, through Sank Zendji, and crossing the 
little river Vais Sow, proceeding nearly southward, 
almost parallel to the river Adhem, reaching Ghafa, 
near Seudia, within a few miles of the left bank of 
the Tigris, and finally reaching Bagdad in 743 miles 
from Alexandretta. The Tigris being navigable at 
Bagdad, would enable any railway works to be con- 
siderably expedited by the fact of their being en- 
abled to be commen at Alexandretta, and north 
and south of Bagdad. It might be urged says Mr. 
Latham, that the line of railway should stop at 
Bagdad, and advantage be taken of the Tigris, which 
is navigable for small steamers, but its navigation 
is at all times uncertain, the largest vessel not 
drawing more than 5 ft. of water, the depth of 
water being very low indeed during the dry season, 
the steamers at present are liable to frequent 
groundings and delays ; these difficulties, coupled 
with the serious disadvantage of having to break 
bulk with all overland traffic, would be sufficient 
reason for continuing the line of railway up to the 
outport. Proceeding, therefore, onwards from 
Bagdad, the line should curve away from the 
Tigris, and in a short distance cross the river 
Duyalah, which is 90 to 100 yards broad, leaving 
the ruins of the arch of Chosroes, and the remains 
of Ctesiphon on the right, crossing the plains to 
Kut-el-Amara. At this place the railway should 
cross the Tigris, a little north-west of the town, 


| gaining the right bank of the river, and keeping as 


near the bank as a direct line would permit, con- 
tinuing to Kurnah at the junction of the Euphrates 
and Tigris with the main river Shat-el-Arab, With 
the exception of the two bridges over the Duyalah 
and the ‘Tigris, the construction of the line between 
Bagdad and Kurnah would not possess any en- 
gineering difficulties whatever. At this latter place 
the railway would cross the Euphrates so as to gain 
the right bank of the Shat-el-Arab, which would 
permit the line to reach Bazra, the eee ter- 
minus. Bazra was one of the most flourishing cities 
of the East when the Portuguese were all powerful 
at Bunder Abbas, Ormuzd, and the island of Kar- 
rock ; it is now tne principal trading place at the 
head of the Persian Gulf, and contains about 6000 
houses. ‘The town is built on each side of a tidal 
creek, that might be converted into a broad tidal 
canal, with lock gates at its entrance from the river, 

The terminus of the proposed line being reached 
at the head of the Persian Gulf, Bazra, the outport 
for sea-going vessels, the distance from port to port 
would be 1023 miles, which, at 25 miles an hour, 
would equal, say 4. hours=1 day 17 hours, and for 
intermediate stoppages two days might fairly be 
allowed. From this point the journey should be 
completed either to Kurrachee or Bombay by post 
ocean steamers. By a loop passage the steamers for 
Kurrachee, waiting the arrival of the Bombay 
steamer, at Muscat, thus completing the bond be- 
tween London and the British possessions in the 
East—a bond, that along its whole route, would 
confer the benefits of commerce, civilisation, and 
progress, while from its position, politically, it 
could not be interfered with by dissensions either of 
the powers of Europe or Asia, but it would be a 
line appealing maternally to the interests and pros- 
pects of millions of people so that countries should 
contend to encourage and maintain it. 
Adopting the Brindisi route as a portion of the 
line to India, which has already taken place, the 
journey from England to Kurrachee or Bombay 
might thus be completed in 14 days 4 hours, with 
9 days 18 hours only of sea voyage, and 4 days 
10 hours railway travelling; thus saving 13 days 
between London and Bombay, and 17 days 10 hours 
between London and Rasmchos. 
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METHOD OF SINKING FOUNDATIONS FOR THE PIERS OF THE ST. LOUIS BRIDGE. 


CAPTAIN JAMES B. EADS, ENGINEER. 
(For Description, see opposite Page.) 
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before reaching the sand: W W are the guide piles for 
caisson. X is the caisson. Z Z the trusses for guide piles. 

It will be seen that a number of wrought-iron piles, about 
8 ft. Gin. diameter, are arranged round the caisson, and 
that these carry upon the framework they support, a set 
of screws, each 25 ft. long, for maintaining the level of the 
caisson, to which they are attached, until the sand is reached. 
On the outside of the guide piles are placed two pontoons, 
as shown, carrying double jibs, which project on one side 
over the flats bringing the material, and on the other meet- 
ing over the centre of the caisson. Between these are 
stretched wire cables, 2}in. in diameter, upon which ran 
travelling purchases, that have a capacity of 11 tons, and 
a range of 100ft. These are worked by hydraulic ma- 
chinery. 

Figs. 2, 8, and 5 refer to the caisson employed in con- 
structing the east abutment pier, which is now in full pro- 
gress. The depth of the sand on the site of this pier is at 
its maximum along the line of the bridge, and it was at first 
intended to trust to a pile-driven foundation resting in the 
sand; the success, however, which had attended the opera- 
tion of sinking the east pier, and the great mobility of the 
sandy bed of the river, induced Captain Eads to recommend 
to the company that the foundations should be continued 
down to the bedrock. We should here again refer to the 
description of the works in connexion with the east abut- 
ment pier, contained in the engineer’s report, on page 487 
of our last volume. The work upon this pier is proceeding 
rapidly, the descent of the caisson being made at a rate vary- 
ing from 19in. to 26in. per day. ‘This involves laying 
over 100 cubic yards of stonework in the same time, and 
the removal of an equal quantity of sand from below the 
caisson. A higher rate of sinking, however, can be ob- 
tained, 8 ft. being the maximum that can be depended upon 
in 24 hours. The masonry, however, cannot be laid with 
sufficient expedition to keep up with this speed, but 125 
cubic yards can be set in place in 20 hours. There are nine 
sand-pumps employed at this caisson, but only two are 
worked at atime, one pair being able to remove 12,500 
cubic yards in 24 hours, 

On the 21st of December last a depth of 43 ft. 6 in. had 
been reached, leaving 57 ft. more of sand to penetrate before 
the bedrock was reached. The operations at that time 
were, however, somewhat impeded, and indeed temporarily 
stopped, on account of the low water and running ice in the 
river. 

We have already given such complete details of this great 
work in the publication of Captain Eads’s report, that 
beyond the few additional particulars we have now 
noted there remains little more to say for the present about 
the Illinois and St. Louis Bridge. 





THE EFFECTS OF COLD ON IRON AND 
STEEL. 


Tux following papers on the effect of variations of tem- 
perature on the strength of iron and steel, read at the last 
meeting of the Manchester Literary and Scientific Society, 
= be perused with much interest by a large number of our 
readers. 

The Effects of Cold upon Tron. 

Mr. William Bkbenk’ F.GS. read “Notes on the 
Effects of Cold upon the Strength of Iron.” The severity of 
the present winter, he said, has brought the question of the 
effects of low temperatures upon the strength of iron very 
prominently before the public, and it is a curious circumstance 
that a subject of so great importance should have escaped the 
attention of writers on iron to such an extent, as that it is 
either ignored, or dismissed with a few brief remarks or in- 
conclusive experiments, which leave the subject altogether 
unsettled. After referring to the observations and experi- 
ments on the effects of low temperatures on the strength of 
cast and wrought iron in the works of Sir W. Fairbairn, Dr. 
Perey, and David Kirkaldy, and pointing out the inconelu- 
siveness of all the experiments hitherto recorded, the writer 
went on to detail the following experiments, which be had, 
by the kindness of the csveral parties named, caused to be 
made during the severe frosts which have recently prevailed, 
and which have in all cases been carried out with the greatest 
care and exactness. Experiments on the transverse strain of 
cast-iron bars were made at the works of Messrs. P. R. Jack- 
son and Co., of Salford, and were repeated thrice, with the 
following results: In Mr. Fairbairn’s experiments only one 
sort of pig iron was employed. It is now well known that a 
much sounder and more regular casting can be obtained by 
a judicious admixture of several suitable kinds of pig iron ; a 
very probable source of error would thus occur in Mr. Fair- 
bairn’s experiments, and this will probably point to the un- 
satisfactory results he obtained. The bars employed in the 

nt experiments were made from a mixture of four pig 
irons of the highest class, added to some good serap iron ; 
they wére all poured from the same ladle, and were moulded 
from the same model, and they were remarkably regular in 
size and quality, so that the results may be fairly relied on. 
The castings were all made on Friday, the 30th of December 
last, and the bars were tested on the following Tuesday, 
January 8, 1871. The machine used was a powerful lever or 
steel yard, the bars having a 3 ft. bearing, and the results 
were taken with all possible care. Experiments upon the 
transverse strain of cast iron at low temperature were made 
at the works of Messrs. P. R. Jackson and Co., Salford, Ja- 
nuary 3, 1871, by W. Brockbank, F.G.S. The mixture of 
was Cleator hematite, Pontypool cold blast, Blaenavon 
cold blast, and ey oT hot blast pig iron, with some 
good scrap iron. the bars cast from one ladle. The re- 
sults showed a gradual and considerable decrease of strength 
in the bars, with the increase of cold below the freezin 
point. T <~also lost their elasticity in a similar degree. £ 


further trial was made at Messrs. Jackson’s works with 
similar bars, and the same admixture of metals, January 10. 
These experiments are borne out by the general ex ce of 
ironfounders, many instances having come to his knowledge 
during these investigations, a few examples of which may b 
cited. 1. He found it a matter of general opinion that pig 
iron breaks much more easily ~ frost than in a wa 
ratures, and that breakages of castings are much more fre- 
ame in frosty weather. 2. In rolling mills, and particularly 
where chilled rolls are ag especial care has to be used 
in frosty weather to warm the rolls before using them, and 
when in use to keep them —— covered from the frosty 
air. If not properly protected and carefully managed they 
are found to be very liable to fracture. 3.. Mr. Edgar Gilkes, 
of Middlesbrough, informed him that the cast-iron wheels of 
the chaldron wagons of the Stockton and Darlington Railway 
are found to fracture very frequently in frosty weather, and 
in a severe frost it is sometimes quite a serious matter. 4. 
Messrs. Peel, Williams, and Peel had a remarkable example 
on January 5 (20° Fahr.). An hydraulic cylinder had been 
cast upon a cast-iron hollow core bar 7in. in diameter and 
1} in. thick, coated with 1} in. of loam and hay. It was = 
out in the yard to cool during the severe frost, and when 
they came to draw the core bar it broke by the mere torsion, 
and was found to be quite brittle. A portion of this core bar 
was warmed, and it was then found to have recovered its 
nature, and to be quite — and ar The lowest tem- 
perature on this date was 19° Fahr., the casting was ex- 
to it for many hours. Numerous other examples could 
readily furnished if required. There can, therefore, be no 
doubt whatever that the strength of cast iron is very ma- 
terially lessened by severe cold. For experiments in wrought 
iron he was indebted to many friends, and the results are of 
similar import. His first experiments were directed to the 
method adopted by Mr. Kirkaldy, and he soon found that 
neither by torsion nor gradual tensile strain could the true 
result be ascertained, as the bar almost immediately became 
heated under the strain, and the effects of frost at once dis- 
_— The following experiments, made by Mr. William 
Jo , of the Messrs. Johnson’s Iron Works, Bradford, 
near Manchester, will illustrate this conclusively. A coil of 
alvanised wire, 53 B. W. gauge, was left in the open air 
or twenty-four hours during severe frost, December 24, 1870 ; 
twenty-four pieces, 1 yard in length each, were then cut off ; 
of these six were tested for tensile strength by the direct 
application of weights, and six for torsion—the same tests 
were used for the remaining twelve after they had been 
warmed to about 80°. The results were as follows : 








Tension. Torsion. 
At 20° At 80° At 20° At 80° 
Ib. Ib. Twists. Twists. 
2,149 ... 2142 ... 162 .. 14 
S338 ee, oo oe 
S36 - 65 Ge ae ie comin 
2142... 2,006 2. 1B ww. If 
2114 ... 2128 .. 16 .. 12 
2,114 .. 2,086 .. 16) .. 14 
Total ... 12,740 .,. 12,586 ... 90 .. 833 
Average 2,123.3 ... 2,097.6 .. 15 .. 138.9 


Thus in both experiments the iron tests were worse when 
warm than when frozen. In each case the wire immediately 
became warm. Mr. F. Monks, of the Whitecross Wire 
Works, Warrington, also tested wire rods for him with pre- 
cisely similar results, Finding these experiments to be un- 
satisfactory, he arranged for a series to be tried by the more 
rough-and-ready method of the striker’s hammer, which he 
judged would be more likely to show the true state of the 
iron in its frozen condition. The result either of gradual 
torsion or tension is to expel the frost there may be in the 
bar almost immediately, so that in the further progress of 
the trial there is no difference between bars which were ori- 
ginally either cold or warm. If low temperatures have any 
influence in rendering iron weaker or more brittle, the only 
way in which the amount of such influence can be realised 
is by a sudden impact, and the striker’s hammer was the 
readiest appliance for the cores In the following experi- 
ments great care was taken that the blows should be as 
nearly as possible of the same force in each trial, and as 
the experiments were all carefully conducted, and are vouched 
for by the parties named, they may be fairly relied on as re- 

resenting truly the facts of the case. 1. William Bouch, 

1sq., C.E., engineer of the Stockton and Darlington Rail- 
way, made the following experiment, December 29, 1870, the 
temperature at the time being 26°, but it had been as low as 
19° over night. A bar of round iron, 1fin. diameter, of best 
quality, was taken from the yard, being then coated with 
ice ; it had been exposed to a week's frost. It was held 
over the edge of a smith’s anvil, and one blow from a 12 Ib. 
hammer by the striker broke a piece, 4in. long, short off, 
the fragment flying 12 yards along the floor of the workshop. 
The same bar was then put into the mouth of a furnace, but 
not in contact with any flame, for a short time, to unfreeze it. 
The heat received into the bar was so moderate that a smith 
could grasp it with his hand. It was then allowed to lie on 
the floor for some time, until it had quite cooled down to the 
temperature of the workshop. It was now placed on the 
anvil, and the same striker as in the first experiment, with 
the same hammer, gave fourteen blows without causing 
the slightest fracture, the bar being merely bent about 
2 in. r. Bouch adds that he has, in his experience, 
met with many cases nearly as convincing as the above. 
2. Mr. Robert Peel, of Messrs. Peel, Williams, and Peel, 
Manchester, had kindly made for him the two following ex- 
periments with boiler-plate iron, as shown by the samples now 
on the table, viz., No. 1. Astrip of boiler plate, of best best 
— was taken from the open yard, where it had lain 

uring several days of severe frost, January 5th, 1871, tem- 
perature about 20° Fahr. It was laid across the anvil, and a 
striker, with a single blow of a 14 lb. hammer, broke off the 
piece now exhibited. The fracture shows a very “short” 





crystalline face, without any appearance of fibre, and is torn 





and irre; , in remarkable contrast to sample No. 2, which 
is from the same piece, viz., No. The remainder of the 
above strip was slightly warmed to dispel the frost, and then 
allowed to cool to the temperature of the shop. It required 
several blows from the same hammer, and bent considerably 
before breaking, being exceedingly tough and fibrous. The 
fracture shows a fibrous structure, except on the inner 
side of the curve, where there is a thin crystalline skin. The 
difference of appearance in these two fractures is very striking 
and remarkable, and can only beaccounted for by the action of 
extreme cold. No. 1a. This experiment was made on January 
6th, temperature about 26° Fahr. A strip of Low Moor best 
boiler plate was taken out of the snow, having lain there 
during several days of intense frost. It was laid across the 
anvil, and broken off short with a single blow from a 
14 1b. hammer. The fracture is fibrous, but with patches of 
crystals, especially on the edges of the plate; the general 
appearance is “short” or “tender,” very different from 
the usual character of Low Moor iron in its normal state. 
No. 24. The remainder of the same strip was placed in 
the drawing office at a temperature of 70°, and allowed to 
lie there for some hours. It then required six blows from 
a 14 1b. hammer, the plate being reversed each time, the 
grain being thus severely bent backwards and forwards, 
under heavy blows, before it severed. The outer skin still 
remained in cohesion, and it had to be separated by bending 
backwards and forwards in the smith’s hands. This frac- 
ture shows a splendid quality of iron, the fibre being bent 
in both directions as the blows were alternately reversed. 
There is a slight crystalline line on the skin of one side. 
Mr. F. Monks, of the Whitecross Wire Company, War- 
rington, had kindly made the following experiments with 
wire billets, which are the very toughest form of iron 
manufactured. The wire exhibited is made from one of 
the same bars, and will clearly show the quality of the iron. 
The billets are 13 in. square, being in the semi-manufactured 
form ready for the final heating andre-rolling into wire. 
They had been lying in the open air several days during 
severe frost. Experiment tried January Ist, 1871, 10* 
lowest to 30° highest temperatures. Three bars were broken 
in the open air. They failed to break with 22 blows with a 
15 lb. hammer. A small nick } in. deep was then cut, with 
three light blows on a “set,” in the top of each bar, and at 
another part of it, after which a single blow sufficed to break 
each bar. The bars were then thawed and allowed to cool 
to the usual temperature, or about 70°; 22 blows were given 
to each as before, and the same nick was made on one side as 
nearly as possible like the frozen bars had been treated. One 
bar then broke after 11 blows, one after 10 blows, and one 
after 6 blows. The frosted bars are more crystalline, and 
show no si of fibre; the other bars show a good amount 
of fibre, ant ane slightly crystalline in the fractures. 

The following experiments with rails were made at the 
works of the Darlington Iron Company, November 30, 1869 : 
The rails were taken promiscuously from a lot of 1000, all 
sup to be of the same quality, weight, and exact sec- 
tion. It had been found that the rails which were then in 
course of manufacture for the East Indian Railways at these 
works, and which were of a very high quality, failed to pass 
the required test in frosty weather, whereas in ordinary 
temperatures a failure was a very rare occurrence. The ten 
rails were accordingly selected to settle the question whether 
higher and lower temperature affected the strength of the 
rails. Four rails were heated up to 120° Fahr.; the other 
six were tested cold, the temperature of the atmosphere 
being about 26°. At 120° all the bars stood two 5 ft. blows 
and one 7ft. blow. At 26° only one bar stood two 6 ft. 
blows, three broke at the second 5 ft. blow, and one at the 
first 5ft. blow. At 60° all would probably have passed the 
test easily, many thousands having previously done so from 
the same lot. It will therefore be seen that the results are 
in perfect agreement in all these experiments, showing that 
bar iron, boiler plates, wire billets, and rails are most 
materially weakened by the action of intense cold, losing all 
their toughness, becoming quite brittle under sudden im- 
pact, and having their structures changed from fibrous to 
crystalline. Similar instances could be given in illustration 
of this in the daily practice of engineering. In large works 
the breakages of wrought iron are very considerable during 
frosts. Quarrymen find that their chains are very liable to 
fracture from the same cause; and doubtless the numerous 
accidents of failing tyres in our railways may be attributable 
toit. In many cases, however, the contraction of iron must 
also be taken into account, as it is a serious item. In con- 
clusion, he thought it could not be doubted, after the above 
recital, that iron does become very much weaker, both in its 
cast and wrought state, under the influence of low tempera- 
tures. This subject is one of such paramount importance 
that a careful series of investigations ought to be enlatehen 
by one of our scientific bodies, to ascertain the precise nature 
of the changes which are thus shown to take place, as there 
is herein an item which materially affects the stability of all 
iron structures during frosty weather, and which has not 
hitherto been adequately recognised. 


The Properties of Iron and Steel. 

A paper “On the Properties of Iron and Steel as applied 
to the Rolling Stock of Railways,” by Sir W. Fairbairn, 
Bart., LL.D., F.R.S., &., was also read. The writer said: 
Dr. Joule communicated to me the discussion which took 
place at the last meeting of the Society, on the question of 
the effects of intense cold on steel tyres. This enables me to 
refer to a series of experiments which had for its object the 
effects of various degrees of temperature on wrought iron. 
These inquiries are to some extent analogous to the cause of 
the recent accident which occurred on the Great Northern 
Railway, near Hatfield, by the breaking of a steel tyre, which 
caused the death of a number of persons. It has been as- 
serted, in evidence given at the coroner’s inquest, that the 
breaking of the steel tyre was occasioned by intensity of 
the frost, which is sup’ to render the metal brittle, and 
of which this particular tyre was composed. This is the 
opinion of most persons, but, judging from my own ex- 
perience, such is not the fact; and provided we are to de« 
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pend on actual experiment, it would appear that tempera- 
ture has little or nothing to do with it. Some years since 
I endeavoured to settle this question by a long and careful 
series of experiments on wrought iron, from which it was 
proved that the resistance to a tensile strain was as great 
at the temperature of zero as it was at 60° or upwards, 
until it attained a scarcely visible red heat. To show 
that this was the case, and taking, for example, the ex- 
riments at 60°, it will be found that the mean break- 
ing weight, in tons, per square inch, was in the ratio 
of 19.930 to 21.879, or as 1 is to 1.098 in favour of the 
specimens broken at the temperature of zero. The gene- 
rally received opinion is, however, against these facts, and 
it is roundly asserted that the strength of iron and steel is 
reatly reduced in strength at a temperature below freezing. 
‘he contrary was proved to be the case in wrought-iron 
plates, and assuming that steel follows the same law, it ap- 
pears evident that we must look for some other cause than 
change of temperature for the late fracture of the tyre on the 
wheal of the brake van of the Great Northern Railway. The 
immense number of purposes to which both iron and steel 
are applied, and the changes of temperature to which they 
are exposed, renders the inquiry not only - seagogen in a 
scientific point of view, but absolutely necessary to a know- 
ledge of their security under the various influences of those 
changes; and when it is known that most of our metal con- 
structions are exposed to a range of temperatures varying 
from the extreme cold of winter to the intense heat of summer, 
it is assuredly desirable to ascertain the effects produced by 
those causes on material from which we derive so many bene- 
fits, and on the security of which the safety of the public 
frequently depends. It was for these reasons that the ex- 
periments in question were undertaken, and the summary of 
results are sufficiently conclusive to show that changes of 
temperature are not always the cause of failure, as that 
which occurred near Hatfield on the Great Northern 
Railway. That such is the fact I may adduce several 
accidents of broken tyres, all of which occurred dur- 
ing the spring and summer months when the tempera- 
ture was high. One of them occurred on the Lancashire 
and Yorkshire Railway in the summer of last year, 
when the temperature was 50° to 60° above freezing. I 
could enumerate others in which the winter frosts had no- 
thing to do with the fractures which ensued. It might have 
been satisfactory to have shown the process by which the 
following results were obtained ; suffice it to observe that all 
the specimens were torn asunder with and across the fibre in 
oil and water baths, and those under the freezing point were 
made in a.snow bath reduced to zero, The experiments are 
quite conclusive as regards the strength of wrought-iron 
plates, till they approach red heat. At that temperature 
nearly one-half the strength is lost ; it becomes exceedingly 
ductile, and may be drawn to a considerable extent in the 
direction of the fibres before it breaks. Another series of 
experiments were made on wrought-iron bars, which in- 
dicated somewhat different results. In these experiments, 
the specimens from the same works attained the maximum 
of strength, and gave at a temperature of 415°, a resistance 
of 39.072 tons per square inch, and at zero and 60° there 
were little or no differences, excepting in the case of tempe- 
rature, when the resistance was increased from 28.419 at 
zero and 60°, to 39 tons _per square inch at 415°. This may, 
however, be accounted for from the increased manipulation 
of roliing where the fibre is drawn and elongated to a much 
greater extent than in plates. This does not, however, affect 
to any great extent the ratio of compression and extension 
as regards the effects of temperature, although 1 should 
be inclined to take the experiments on plates before that 
on bars, as analogous to the broken tyre, which, it must be 
borne in mind, is without weld and perfectly homogeneous. 
The danger arising from broken tyres does not, according to 
my opinion, arise so much from the changes of temperature 
as from the practice of heating them to a dull red heat, and 
shrinking them on to the rim of the wheels. This, I believe, 
is the general practice, and the unequal and, in some cases, 
the severe strains to which they are subject has a direct 
tendency to break the tyres. ‘To show how easily this may 
be effected, let us supose that a tyre, 2 ft. Gin. or 3 ft. dia- 
meter, is shrunk on to a wheel sth in. larger than the tyre, it 
then follows that the tyre in cooling must be elongated to 
that extent, with a strain, equivalent to the force of the 
shrinkage, and calculated to produce that amount of mole- 
cular disturbance. It may be more or it may be less, but 
supposing the strain to be one-half or three-fourths of that 
which would break the tyre, it then follows that the constant 
action of its irregular motion on the rails must ultimately 
lead to fracture.* I am not surprised that this should be 
the case, as most, if not the whole, ofjrailway tyres, excepting 
those on engines and tenders, are not turned but selected 
by hand, heated and shrunk upon the wheels with every 
degree of tension, as suits the convenience of the workmen. 
So long as this process is pursued, the public will be exposed 
to the risk of broken tyres. What is required in this de- 
scription of manufacture is, that the rim of the wheel and 
the inside of the tyre should be turned to a standard gauge, 
accurately calculated to give the required amount of tight- 
ness with a larger margin of strength; and this done we 
should attain greatly increased security to the public, and a 
great saving in wear and tear—to say nothing of the large 
sums expended by companies in the shape of compensation 
for injuries and loss of life. 


On the Alleged Action of Cold rendering Iron and Steel 
Brittle. 

A paper “ On the Alleged Action of Cold in rendering Iron 
and Steel Brittle,” was read by Mr. J. P. Joule, D.C.L., 
F.R.S., &c., vice-president. As is usual in a severe frost, 
said Mr. Joule, we have recently heard of many severe ac- 





* From long-continued action under strain, it has been 
proved that it is only a question of time when rupture takes 
place, as repeated increase and diminishing of the same load 
ultimately leads to fracture. 








cidents consequent upon the fracture of the tyres of the 
wheels of railway carria The common-sense explanation 
of these accidents is, that the ground being harder than 
usual, the metal with which it is brought into contact is more 
severely tried than in ordinary circumstances. In order ap- 
arently to excuse certain railway companies, a pretence has 
coon set up that iron and steel become brittle at a low tem- 
perature. This pretence, although put forth in defiance, not 
only of all we know of the properties of materials, but also of 
the experience of every-day life, has yet obtained the cre- 
dence of so many people that I thought it would be useful to 
make the following simple experiments: 1. A freezing mix- 
ture of salt and snow was placed on a table. Wires of steel 
and of iron were stretched so that a part;of them was in con- 
tact with the freezing mixture, and another gi out of it. 
In every case | tried the wire broke outside of the mixture, 
showing that it was weaker at 50° F. than at about 12° F. 
2. I took twelve darning needles of good quality, 3in. long, 
prin. thick, The ends of these were placed against steel 
props, 2$in. asunder. In making an experiment, a wire was 
fastened to the middle of a needle, the other end being at- 
tached to a spring weighing machine. This was then pulled 
until the needle gave way. Six of the needles, taken at 
random, were tried at a temperature of 55° F., and the re- 
maining six in a Sees mixture, which brought down 
their temperature to 12° F. The results were as follows : 


Warm needles, Cold needles, 
64 oz. broke 55 oz. broke 
65 ” ” 64 ” ” 
55 9 ” 72 ” ” 
ons & 60 ,, ben 
oe 68 ,, broke 
60 ” ben 40 ”» » 

Average 58} Average 59% 


I did not notice any perceptible difference in the perfection 
of elasticity in the two sets of needles. The result, as far as 
it goes, is in favour of the cold metal: 38. The above are 
doubtless decisive of the question at issue. But as it might 
be alleged that the violence to which a railway wheel is sub- 
jected is more akin to a blow than a steady pull; and as, 
moreover, the pretended brittlenecs is attributed more tocast 
iron than — other description of the metal, I have made 

et another kind of experiment. i got a quantity of east- 
iron garden nails, 1}in. long, and 4 in. thick in the middle 
These I weighed, and selected such as were nearly of the same 
weight. I then arranged matters so that by removing a prop 
I could cause the blunt edge of a steel chisel, weighted to 4 1b. 
2 oz, to fall from-a given height upon the middle of the nail 
as it was supported from each end, 1,j; in.asunder. Inorder 
to secure the absolute fairness of the trials, the nails were 
taken at random, and an experiment with a cold nail was 
always alternated with one at the ordinary temperature. 
The nails to be cooled were placed in a mixture of salt 
and snow, from which they were removed and struck 
with the hammer in less than 5 seconds. Up to Series 
10 each set of 16 nails was made up of those or the 
previous set which were left unbroken, added to fresh 
ones to make up the number: Series 1. Temperature of 
eight cold nails, 10°; of eight warm, 36°: height of fall of 
hammer, 2 in. Result: Nonails broke. Series2. Tempera- 
ture of eight cold nails, 14°; of eight warm ones, 36°; fall of 
hammer, 24in. Result: No nails broke. Series 3. Tem- 
ture of eight cold nails, 2°; of eight others, 36°; fall of 
ammer, 3 in. Result: One cold nail broke; no warm one 
broke. Series 4. Temperature of cight eold nails, 2°; of eight 
others, 36°; fall of hammer, 34 in. Result: Two cold nails 
broke; one warm one broke. Series 5. ‘Temperature of eight 
cold nails, 2°; of eight others, 36°; fall of hammer, 4 in. 
Result: One broke of each sort. Series 6. Temperature of 
eight cold nails, 0°; of eight others, 88°; fall of hammer, 
43 in. Result: One broke of each sort. Series 7. Tem- 
perature of eight cold nails, 2°; of eight others, 36°; 
fall of hammer, 5} in. Result: No cold nail broke; 
one warm nail broke. Series 8. Temperature of eight 
cold nails, 2°; of eight others, 40°; fall of hammer, 63 in. 
Result: Two cold nails broke ; one warm nail broke. Series 
9. Temperature of eight cold nails, 2°; of eight others. 
40°; fall of hammer, 74 in. Result: Three cold nails broke ; 
three warm nails broke. Series 10. Experiment with the ten 
left in the last; temperature of five cold nails, 2°; of the five 
others, 40°; fall of hammer, 83in. Result: Two cold nails 
broke; one warm nail broke. Series 11, Experiment with 
the six left from the last; temperature of three cold nails, 
8°; of the other three, 40°; fall of hammer, 10in. Result: 
Two cold nails broke; three warm nails broke. Series 12. 
Experiment with fresh nails: Twelve cooled for four hours to 
3°; twelve others, 41°; fall, 7in. Result: Seven cold nails 
broke ; eight warm nails broke. The collective result is that 
21 cold nails broke and 20 warm ones. The experiments of 
Lavoisier and Laplace, of Smeaton, of Dulong and Petit, and 
of Troughton, conspire in giving a less expansion by heat to 
steel than iron, especially if the former is in an untempered 
state. Such specimens of steel wire and of watchspring as I 
possess expand less than iron. But this, as Sit W. Fairbairn 
observed to me, would in certain limits have’ the effect of 
strengthening rather than of weakening an iron Wheel with a 
tyre of steel. The general conclusion is this: Frost does not 
make either iron (cast or wrought) or steel brittle, and that 
accidents arise from the neglect of the companies to submit 
wheels, axles, and all other parts of their rolling stock to a 

practical and sufficient test before using them. 

On the Effect of Cold on the Strength of Iron. 

A paper “ On the Effect of Cold on the Strength of Iron,” 
was read by Mr. Peter Spence, ¥.C.S., &. In the conver- 
sation at the last meeting of the Society, he said; on one of 
the causes of railway accidents, namely, the breaking of the 
tyres of the carriage wheels, there was a general expression 
of opinion that the reduction of temperature during frost had 
the effect of reducing the strength of iron and that this was 
the proximate cause of these occurrences. Dr. Joule, on the 





other side, stated that however general the impression might 
be, he knew of no experiments that tended to prove that im- 
pression to be a correctone. It seemed to me that a few ex- 
periments on cast iron could without much difficulty be 
made, and which might set the matter at rest one way or the 
other. I therefore decided on having some lengths of cast 
iron made of an uniform thickness of 4 in. square, from 
the same metal and the same mould; these I obtained after 
a good deal of trouble, on account of the moulders being off 
work at New Year’s time, and this must be my excuse for 
not being able to give due notice of my communication. 
Two of the four castings I got seemed to be good 
ones, and I got the surface taken off, and made them as 
regular a thickness as was practicable. I then fixed two 
knife-edged wedges upon the surface of a plank, at exactly 
9 in. distance from each other, with an opening in the plank 
in the intervening space ; the bar being laid across the wedges 
a knife-edged hook was hung in the middle of the sus ed 
piece of the bar; to the Kook was hung a large scale, on which 
to place weights. The bar was tried first at a temperature of 
60 Fahr. ; to find the breaking weight, I placed 56 lb. weights 
one after another on the scale, ps when the ninth was put 
on the bar ae This was the only unsatisfactory ex- 
periment, as 14 }b. or 28 lb. might have done it, but Iinelude 
it among the others. I now adopted another precaution, by 
placing the one end of the plank on a fixed point and the other 
end on to a screw jack, by raising which I could, without 
any vibration, bring the weight to bear upon the bar. 
By this means, small weights, up to 71b. could be put 
on while hanging, but when these had to be taken off 
and a large weight put on, the scale was lowered to 
the rest, and again raised after the change was made. I 
may here state that a curious circumstance occurred twice, 
which seems to indicate that the mere raising of the weight, 
without the slightest apparent vibration, was equal in effect 
to an additional weight. 33 cwt. were on the scale, a 141b. 
weight was added, then 7 Ib., then 41b., 2 lb., 1 Ib., and 11b., 
making 4 ewt.and1lb. This was allowed to act) for from 
one to two minutes, and then lowered to take offithe small 
weights, and replaced by a 66 |b., intending to\add small 
weights when suspended, and raised so imperceptibly by the 
screw that the only way of ascertaining that it was suspended 
was by looking under the scale to see that it was clear of the 
rest. As soon as it was half an inch clear it snapped, thus 
breaking at once with one pound less than it resisted for 
nearly two minutes. Six experiments were carefully con- 
ducted at 60° Fahr., the parts of the bars being selected so as 
to give to each set of experiments similar portions of both 
bars; the results are marked on the pieces. My assistant 
now prepared a refrigerating mixture which stood at zero, 
and the bars were immersed for some time in this, and 
we prepare for the breaking trials to be made as quickly 
as could be, consistently ‘with accuracy, and to secure the 
low temperature each bar on being placed in the machine 
had its surface at top covered with the freezing mixture. 
The bars at zero broke with more regularity than at 60°, but 
instead of the results confirming the general impression as to 
cold rendering iron more brittle they are calculated to sub- 
stantiate an exactly opposite idea, namely, that reduction of 
temperature ceteris paribus increases the strength of cast 
iron. The only doubtful experiment of the whole twelve is 
the first, and as it stands much the highest, the probability 
is that it should be lower; yet, even taking it as it stands, 
the average of the six experiments at 60° Fahr. gives 4 cwt. 
41b. as the breaking weight of the bar at that temperature, 
while the average of the six experiments at zero gives 4 cwt. 
20 lb. as the breaking weight of the bar at zero, being an 
increase of strength trom the reduction of temperature equal 
to 3.5 per cent. . 

Mr. William Radford, C.E., asked if Mr. Brockbank had 
considered what the effect must be upon iron Used in Russia, 
Sweden, Norway, and Denmark, for if the theory which was 
sought to be established were true, the tyres of railway 
wheels in those countries must fly to pieces in winter. As 
fas as his expérience went in Denmark, such had not been 
the case on the Copenhagen Railway. 








Tue Lonpon anp County Banxina Company.—We 
notice that at the annual general meeting of this banking 
company, held yesterday, the report that was read shows a 
highly flourishing condition of business at this establishment, 
the total balance of profits, including the sum brought over 
from the last account amounting to 94,3497. Out of this 
amount the usual dividend of 6 per cent. for the half year 
was recommended to be paid, together with a bonus of 3 per 
cent., both free of income tax, making the dividends and 
bonuses, for the year 1870, equal to 174 per cent. The three 
directors who retired by rotation offered themselves for re- 
election, and were again voted seats at the Board. 





Cuinrsz Arsenyat.—The British consul at the Chinese 
treaty port of Foo-chow-foo—Mr. Charles Sinclair—reports 
that the Chinese Government arsenal for shipbuilding and 
the school of navigation and navy drill continue to thrive 
under the able directors and professors who have been, 
engaged. In the year 1869 they turned out two steam gunboats 
but the authorities seemed more inclined to employ them as 
cargo vessels for the transport of tribute and rice for Pekin 
than in suppressing piracy. New works and engine-rooms on 
a vast scale were being built ina most substantial manner. 
When the consul reported in 1870 it was intended to purchase 
a training ship for the pupils. The English French 
languages are taught, besides geometry, naval drawing and 
architecture. The whole establishment, however, was planned 
on too expensive a footing. Like true Chinese, who buy watches 
by the pair for fear one should not keep time, the authorities 
have provided themselves at this arsenal with a pair of 
directors, each at a salary of about 5000/. a year. Itmay be 
looked upon altogether as a French institution, most of the 
Europeans employed eivher as directors, assistants, professors, 
or foremen being from Franee. 
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ROLLING STOCK FOR RAILWAYS OF 38Fr. GAUGE. 
DESIGNED BY MR. ROBERT F. FAIRLIE, ENGINEER, LONDON. 
(For Description, see the opposite Page.) 
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NARROW GAUGE ROLLING STOCK. 
To rue Eprtor oF ENGINEERING. 

Siz,—Much has been said and written on the question of 
new narrow-gauge railways and rolling stock. Will you 
kindly find space in your valuable journal for the illustra- 
tions and following description of my proposed stock for a 
3 ft. gauge railway suitable for India? 

Stock can be arranged on this gauge to suit the tastes of 
all classes, including the bogie principle in America. 

Figs. 1, 2, and 3 are views of a t-class carriage; it is 
18 ft. Gin. long, and 6 ft. 8in. wide inside, and 6 ft. high, in 
three compartments, to seat six persons in each ; the division 
space gives 26} in. to each passenger; the compartments in 
length and width are equal to the best modern stock now 
running. The carriage complete weighs 3 tons 5 ewt., 1 ton 
15 ewt. in the under frame, wheels, springs, &c.; and 1 ton 
10 ewt. in the body—giving a weight of 3.6 cwt. of car- 
riage to each seat. The second class carriage is nearly 
similar, excepting, of course, the interior fittings. It is 
16 ft. 6in. long, and 6 ft. 8 in. wide inside, and 6 ft. high, to 
seat eight in each compartment. The carriage complete 
weighs 8 tons, the under frame, with wheels, axles, and 
springs, 1 ton 14 ewt., and the body 1 ton 6 cwt., the propor- 
tion of carriage weight to passengers being 2.5 cwt. to 
one passenger. The third-class carriage is similar in size 
to the second-class, but accommodating five persons on 
a seat; the proportion of carriage weight to passengers 
is 2 cwt. to one passenger. The wheel bese in the case 
of the first-class is 9 ft., and in second only 8 ft. 6in., so 
short as to permit the carriage passing a curve of 150 ft. 
radius with ease, yet it is so long compared to the gauge as 
to insure a meee | steady-running vehicle. No buffers are 
used, but the circular end pieces of rubber faced with a thin 
steel plate, on my patent principle. The coupling rod is 
attached to the centre of the carriage frame, from which 
point it has a radial movement. Figs. 4, 5, and 6 represent 
a wagon to carry cotton in bales, according to the dimensions 


~ —..f the bales usually carried in India. The wagon is a plain, 


low-sided flat wagon,-with six upright posts, having two 
round iron hinge rods between each, which keep the bales in 
their place, and stay the posts. The wagon weighs 26 cwt., 
as follows: 
ewt. qrs. Ib. 
Oak as oe ove oe see 


Pine ... ove ose ees 5 2 22 
Ironwork eve ose — 0 18 
0 0 


26 

and earries 4 tons of cotton loaded, as shown ; the floor area 
of the wagon is 6 ft. by 10 ft. 6in., and carries exactly 24 
bales, measuring about 12 cubic feet each, and weighing 
3.75 ewt., giving a proportion of carrying capacity of 3.3 to 1 
of dead weight. 

Figs. 7 and 8 represent a cotton wagon to carry 365 bales, 
same as the above, or 6 tons the wagon weight. 


ewt. qr. Ib. 
8 1 9 


Ga «ais ese eee ove eee 
Pine .«.. diet iden igi —. 2 3 2 
Ironwork, springs, wheels, and axles 27 1 1 


a 87 1 «12 
ope proportion of 3.2 carrying capacity to 1 of dead 
weight. 

Figs. 9, 10, and 11 represent a coal wagon ; it is 10ft. by 
6 ft., and 2 ft. 104 in. high in centre; at ends the cubic space 
is 160 ft., equal to 4 tons of coal. This wagon weighs: 


ewt. qr. Ib. 
Oak we ave ove eve ee §=66 4 16 
Yellow pine ... cos eve oo 6 0 27 
Ironwork, springs, wheels, axles, &c. 17 1 21 
28 8 8 
giving a proportion of a little under 3 tons carryi - 
city t0 1 of vead weight. ~ gl ing 
‘ig. 12 represents a covered goods wagon; it measures 
10 ft. by 6ft. by 6ft. high in centre inside, giving a cubic 
space of 360 ft. 
This wagon, of which but few would be required for 
groceries and special goods, weighs : 
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ewt. r. Ib. 
Oak ... eco usa ove eve 4 16 
Yellow pine ... ons ose — i 2 
Ironwork, springs, wheels, axles, &c. 15 0 27 
82 3 0 


iving a proportion of 3 tons ing capacity to 1 of 
Sead weight, taking the capacity at 73 fe to = oe 1 ton. 

The cotton wagons are intended to be covered by sheeting, 
and in this manner the cotton is perfectly protected, besides 
being much lighter. This class of wagon is very convenient 
for loading and unloading compared with covered wagons, 
and, as it may happen, should cotton take fire by sponta- 
neous combustion, or by a stray spark (which is less likely to 
set fire to sheet covering than to a dry matchboard covering. 
from the engine) the fact that it has done so is seen at once, 
and the bale or bales which have been ignited may be tumbled 
off the wagon without much injury being done ; this cannot 
be done with the covered wagons, the contents of which, 
when once on fire, may be destroyed before seen, and when 
perhaps it is too late to save others in thetrain. When there 
is no cotton to carry, the posts are removed, and a capital 
flat wagon is pooviled capable of carrying the heaviest field 
artillery, together with all the equipments as now used in 
modern warfare. The 4-ton cotton wagons have the spaces 
between the posts at sides and ends fitted with panels of 
match-boarding, a portable top with six legs can be added, 
fitting into sockets in the flooring, and a partition is fixed 
down the centre of the wagon, padded if necessary, and you 
have the cotton wagon turned into a first-rate horse-box to 
carry two horses. The space for each horse would be about 
2 ft. 8 in., after allowing for padding, the length of the wagon 
being} 10 ft. 6in., is ample so far as suitability of gauge for 
military operations is concerned. You have here a stock that 
would, on an emergency, move quite as much in the way of 
military trains as any prepared stock for the purpose on the 
5 ft.6 in. gauge. It is true horse-boxes on the 6 ft. 6 in. 
se te accommodate three horses in them; but, if they 

@;-it-is ct the expense of weight. A horse-box to carry 
three horses on the 5 ft. 6 in. gauge will weigh 6 tons, whilst 
the extemporised horse-box out of the cotton wagon on the 
3 ft. gauge would not weigh over 2 tons, with all the additi- 
tions, on carry 2 horses, so that on the smaller gauge six 
horses would be carried for the same dead weight as on the 
5 ft. 6 in. gauge. 

The height of floor from rail is 2 ft. 6in. There are no plat- 
forms required, as there are two steps on each side of the 
carriage running its whole length as shown. 

The angle of stability is 38° both for carriages and laden 
cotton wagons. 

It will noticed that neither in the carriage nor wagon 
stock are any buffers used; the circular ends are composed of 
a block of timber under a cushion of india-rubber, which is 
faced both back and front with thin steel plates, by Sterne’s 
patent process. The vehicles in each train are all coupled up 
so as to touch each other, and whether on curves or on the 
straight, this position is never changed. Each carriage or 
wagon in a train takes its own true position on the rails 
without reference to its preceding or following one, the 
whole being joined together in one continuous mass, but with 
so many joints, like the vertebre of a snake. No one 
wagon need be strong enough to pull the whole train be- 
hind it, as is now the case with the ordinary coupling, con- 
sequently a large reduction can be-made in the framing, and 
yet be of equal strength. By this system of coupling the 
accident which cost so many valuable lives at Harrow, a few 
weeks ago, could not have eee because the’ driver of 
the engine cannot possibly jerk the wagons in his train as he 
- do now, and break every coupling in it if he chooses to 

0 80. 

Yours obediently, 
Ropert F, Fatrzig. 








BraziLian Enterrriss.—A concession has been granted to 
some Brazilian gentlemen for working the Taubate coal beds 
in Sao Paulo. The president of Maranhao is promoting the 
formation of a company with a capital of 40,0007. to take u 
and deepen the abandoned canal of Araparahy, which will 
connect two important river navigations. His Excellency 
—_ to assist the undertaking with a provincial guarantee 
of interest. 


INCRUSTATION IN STEAM BOILERS. 

Ar the meeting of the Institution of Mechanical En- 
gineers, held yesterday week, a paper was read “On Whittle’s 
= for poomens Deposit and Incrustation in Steam 

ilers,” by Mr. George Addenbrooke, of Darlaston. The 
object of this plan is both to free boilers entirely from in- 
crustation, and also to render harmless the impurities con- 
tained in the water, and prevent them from so thickening the 
water in contact with the heating surface of the boiler plates 
as to interfere with the due escape of the steam generated. 
his object is accomplished in a ready, inexpensive, and 
effectual manner, by placing loosely inside the boilera lining 
composed of thin iron plates, extending over the entire heat- 
ing surface of the boiler nearly up to the ordinary water level, 
with a uniform space of a few inches left between the boiler 
plates and the lining, for the circulation of the water. In 
the bottom of the lining are made openings, or a single lon 
slot, round the edges of which the lining plates are termed 
up to some height, so as to prevent the mud that collects 
inside the lining from passing out through the openings 
with the circulation of the water. ‘The effect of adding 
the lining inside any boiler is that a very active circulation 
of the water is produced; the water in the narrow space 
between the lining and the boiler plates becomes heated by 
contact with the heating surface of the plates, and forms a 
continued rising current, which passes over into the interior 
of the lining, veri wy with it all the earthy matter that has 
been precipitated by the evaporation of the water. In the 
comparatively quiescent water inside the lining, this earthy 
precipitate then settles down to the bottom of the lining, where 
it remains harmless in the form of soft mud, which never 
comes in contact with any part of the boiler heating surface, 
and is got rid of by blowing-off at regular intervals as it 
accumulates. The lining has thus the effect of separating the 
mud from the water and rendering it harmless by simply me- 
chanical means; but in the case of using chemical means 
by employing boiler “ compositions,” the mud is dissolved 
and continues mixed up throughout the water, which conse- 
quently becomes so much thickened as to cause injury to the 
boiler by overheating of the plates. The uniform space 
between the lining and the boiler plates is preserved by short 
studs at suitable intervals, upon which the lining plates 
are cottered ; and any portion of the lining can readily be 
removed, whenever desired, for the purpose of examinin 
the boiler plates at any part. Not only does the rapid 
circulation of the water over the heating surfaces prevent 
the formation of »sny invrustation upon th boiler plates, 
even when using very bad water, but in boilers previously 
incrusted with a considerable thickness of scale the ap- 
plication of the lining has resulted in the gradual and 
complete removal of the incrustation, the scale being washed 
over in fragments into the inside of the lining. Some 
of the boilers fitted with this lining have purposely been 
keep in constant work day and night for more than two 
months, with feed water containing a large proportion of 
earthy matter, and without blowing off; and on subsequent 
examination the boil r plates have been found clean and free 
from inecrustation, while a large accumulation of mud was 
deposited in the interior of the lining, so much in excess of 
the quantity of mud to be removed from an ordinary boiler 
as to prove clearly the value of the lining in separating the 
deposit from the water. Considerable economy of fuel is 
found to result from the more perfect communication of heat 
to the water in the boiler, consequent upon the clean heating 
surface, and the continuous active circulation effected by the 
lining. Specimens were exhibited of the soft mud collected 
in the lining in different boilers, and of the hard scale formed 
upon the surface of the plates in the same boilers previous 
to the application of the lining. 


BALANCED SLIDE VALVES. 

At the meeting of the Institute of Mechanical tngiweers 
held at Birmingham yesterday week, a paper was read en- 
titled “ Description of a Balanced Slide Valve for Locomotive 
Engines,” by Mr. William (. Beattie, of London. This slide 
valve is similar in shape to the old D valve, being Made 
cylindrical at the back, and working inside a jacket of corre- 
sponding form fixed in the steam-chest ; the steam pressure 
is cncinted from the back of the valve by two steam-tight 
packing rings, one at each end of the valve, which are fitted 
into grooves in the body of the valve, and are pressed out- 
wards against the jacket by means of spiral springs. The 
valve is thus relieved of the heavy pressure of steam, which 
in ordinary unbalanced slide valves forces the valve against 
the cylinder face with a pressure that amounts in large 
engines to as much as nine or ten tons on each valve. 
The result has been found by experiment to be that the 
balanced slide valves, which are made of cast iron, require 
only about one-third of the power to move them that is neces- 
sary with the ordinary unbalanced valves made of brass, the 
excessive wear and tear to which the ordinary valves and the 
link motion working them are subjected, is thus avoided with 
the balanced valves, and there is considerable saving both in 
first cost and maintenance; there is also an important ad- 
vantage in the facility with which the engine can be reversed 
with steam on. The economy of fuel consequent upon t 
saving in the power required to work the balanced valves has 
been found by the experience of continued working to amount 
to 24 1b. of coal per mile run; and a large number of engines, 
both passenger and goods, have been fitted with these valves 
on the London and South-Western Railway, some of which 
have now been working for two years anda half, and have 
proved completely satisfactory. 


Tax Lonpon Fink Brieapr.—From the report just issued 
by Captain Shaw, the chief officer of the London Tire Brigade, 
we find that the strength of the brigade at present 1s as 
follows: 50 fire engine stations, 92 fire escape stations, 3 float- 
ing stations, 47 telegraph lines, 71 miles of telegraph lines, 
2 floating steam fire engines, 8 large land steam fire engines, 
17 small land steam fire engines, sixteen 7 in. manual fire 
engines, fifty-six 6in. manual fire engines, 13 under 6in. 

















manual fire engines, 104 fire escapes, and 378 firemen. 
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WOOD-WORKING MACHINERY. 

Wes publish, this week, a two-page engraving, showing two 
ingenious machines constructed by Messrs. Allen Ransome 
and Co., of King’s-road, Chelsea, one of these being a quad- 
ruple spoke-shaping machine, and the other a machine for 
adzing and boring or sleepers. Figs. 1, 2, 3, and 4 
refer to the first-mentioned of these machines, and Figs. 5, 
6, and 7 to the latter; while Fig. 8 shows a form of cutter 
guard used by Messrs. Ransome, and of which we shall speak 
presently. The quadruple shaping machine is constructed 
on the copying principle, the four spokes to be shaped being 
arranged two on each side of the iron model, as shown in the 

lan, Fig. 8. The spokes are operated me simultaneously 
By four cutter heads, these being all keyed on a steel spindle, 
which extends across the machine, and which is driven at a 
high speed by two light belts, one at each end. These belts 
each pass from the driving pulley over the pulley on the 
cutter spindle, and each is led thence over two idle pulleys 
back to the driving pulley, as shown in Fig. 1, the arrange- 
ment being such that the traverse of the carriage to and fro 
on the bed does not alter the tension of the belts. The cutter 
shaft runs in long self-lubricating bearings fixed to a slide, 
which is moved up and down by a small roller which bears on 
the metal pattern, as shown in Fig. 2. The metal pattern 
and the spokes to be shaped are mounted between centres, 
and are caused to revolve simultaneously by being geared 
together, as shown in Figs. 3 and 4; and the machine is pro- 
vided with a series of self-adjusting rests which bear against 
the spokes or other pieces of wood being shaped, immediately 
below the cutters, and thus enable the machine to take a 
heavy cut without causing the wood to spring or vibrate. 
The arrangement of these rests is shown clearly in Figs. 1 
and 2. 

The slide carrying the cutters is made to traverse along 
the bed by a screw, as shown in the longitudinal section. 
The manner in which motion is communicated to this screw 
is as follows: A countershaft, which extends partly across 
one end of the machine, carries a worm, which gears into a 
worm wheel fixed on a sleeve running loose on the end of the 
leading screw. By means of a clutch this sleeve can be 
coupled to the screw, and when this is done the latter is 
driven direct, and imparts to the slide a steady feed motion. 
On the other had, to get a quick return motion, the clutch 
is disengaged with the sleeve, and thrown into gear with a 
bevel pinion, which, when clear of the clutch, runs loose on 
the screw shaft, this bevel pinion gearing into the larger of 
a couple of concentric bevel wheels, the smaller of which is 
driven by a bevel pinion on the sleeve already mentioned. 
In this way the slide is moved back, after a cut has been 
taken, at the rate of about 30 ft. per minute. The counter- 
shaft, carrying the worm which drives the screw, is driven 
by a belt from a set of cone pulleys attached to one of the 
idle ulleys over which one of the belts for driving the cutter 
spindle passes, the cone pulleys enabling the rate of speed 
to be varied. The clutch by which the motion of the screw 
is reversed is connected by a lever to a reversing rod, which 
passes along the side of the machine, and which is moved 
endways by an arm on the cutter slide at each end of the 
traverse of the latter. The arm just mentioned acts upon 
stops, which can be fixed at any desired point on the revers- 
ing rod, and the length of traverse of the cutter slide can 
thus be regulated at pleasure. ‘The reversing rod is also con- 
nected to the belt forks, so that by turning the rod the main 
driving belt can be shifted from the fast to the loose pulley 
on the driving shaft, or vice versed. By a simple modifica- 
tion of the arm acting on the stops on the reversing rod, the 
machine, when started, is caused to make its forward tra- 
verse, shaping four spokes, then run back at an accelerated 
speed, and finally throws itself out of gear, and stops without 
any attention on the part of the hoy working it. The ma- 
china is conahle of turning vut from 60 to 80 spokes per 
hour, and it is also available for turning out hammer shafts, 
axe handles, and numerous other articles, which can be best 
produced by following the copying principle. 

The other machine shown in our two-page engraving is, as 
we have said, intended for adzing and boring railway sleepers ; 
and it is perfectly self-acting, taking the sleepers as they 
leave the saw and finishing them ready for Loe The 
come to be operated upon are laid upon the table of the 
machine, as shown in Fig. 5, and each is then carried forward 
in succession by wrought-iron dogs, fixed to two endless 
chains (see Fig 6), and thus brought under a pair of presser 
levers, which hold it down while the adzing operation is being 
performed. Having carried the sleeper past the adzing blocks 
the chains bring it over a set of four augers, where a stop is 
made. The augers then rise up and bore the holes for the 
spikes and retire again, and on their having descended clear 
of the sleepers, the endless chains are again put into motion, 
and the sleeper carried to the delivery end of the machine. 

These various movements—apparently rather complex—are 
effected automatically by very simple means, The augers 
and the spindle carrying the adze blocks are driven continu- 
ously by belts led from a countershatt fixed near one end of 
the machine, this shaft being driven by a belt from the main 
driving shaft. The latter shaft also gives motion through 
gearing to a horizontal shaft, which extends across one end 
of the machine, and which carries the tumblers for the end- 
less chains as well as a spur wheel and a cam wheel. The 
two chain tumblers run loose on the shaft, and each is pro- 
vided with clutch teeth capable of engaging with clutches 
sliding on feathers on the same shaft. Each of these 
clutches has a cam groove formed in its periphery, and 
fixed pins attached to the frame of the machine entering 
these grooves cause the clutches to be shifted, and the chain 
tumblers thus disengaging from these shafts during one- 
fourth of each revolution. In this way an intermittent 
motion is imparted to the endless chains. On the tumbler 
shaft there is algo fixed, as we have stated, a cam wheel, this 
wheel having a groove in its face shaped so as to depress and 
re-elevate a lever at the time that the chain tumblers are 
disengaged from the #frft. other end of the lever just 
mentioned is attached to ti carrying the augers, and 


+ 





it thus raises the latter, bores the holes for the spikes, and 
withdraws the augers again before the chain tumblers are 
again brought into gear. f . 

The adze blocks can be set to any desired angle on their 
spindle so as to cut rail beds with any desired cant; and 
they can also, if required, be made capable of being shifted 
laterally, so as to render the machine adapted for finishing 
sleepers for lines of various gauges. ‘The gauge to which the 
augers are set can of course be correspondingly varied. The 
machine turns out sleepers finished, with the four holes 
bored for the spikes, and the seats adzed for the rails, at the 
rate of three per minute, and itis altogether a very ingenious 
and useful tool well worthy of the attention of railway engi- 
neers and contractors. ] : 

The cutter guard, shown by Fig. 8, requires but little ex- 
jlanation. It isan American invention, and is employed by 
Scone Allen Ransome and Co. in their irregular moulding, 
shaping, and recessing machines. It consists of a kind of 
cage attached to a standard, which supports it above the 
cutter, the standard springing from a ring which is free to 
turn in a dovetail groove formed in the table of the machine 
concentrie with ‘the cutter spindle, as shown in our illustra- 
tion. As the work is shifted round the cutters, the fact of 
the stundard being attached to the sunk ring enables it to be 
pushed round out of the way. The contrivance is a very neat 
one, and affords an excellent protection for the hands of the 
workmen using the machine. 








FOREIGN AND COLONIAL NOTES. 

American Lighthouses.—The United States Lighthouse 
Board has given official notice that on and after the 10th of 
February, 1871, the light from Sullivan’s Island, Charleston 
harbour, South Carolina, will be shown from an enclosed 
frame beacon on a two-storey frame dwelling, 100 ft. east of 
Fort Moultrie, and 1000 ft. north-west of its present position. 
The dwelling and beacon will be painted white. The cha- 
racter of the light, its height above the sea level, and its 
compass range of visibility, will not be changed. 


International Pacific Railway.—An International Pacific 
Railway Company proposes to apply to the Parliament of 
the Dominion of Canada in its next session for an Act of In- 
corporation. ‘The proposed line would branch from the 
Grand Trank of Canada, and run to Sault Ste. Marie, where 
it would cross the river, and pass through American territory, 
a Canadian soilagainat Pembina. From Pembina 
it would run vid Fort Garry to the Pacific. 


Russian Railways.—lIt is stated from St. Petersburg that 
the Russian Government proposes to concede 6000 versts 
of new railways. In the course of the current year these 
concessions will be granted to the extent of 2000 versts, 
either to companies or to private individuals. This is all 
very well, but Russia cannot be warlike and industrial at the 
same time; if she is warlike, she will not collect much 
foreign capital to assist her in the construction of railways. 


The St. Lawrence—The existence or otherwise of a new 
channel in the St. Lawrence of the alleged depth of 20 ft. 
has been discussed at a mecting of the Montreal Board of 
Trade. Mr. Hugh Allan asserted that the channel should 
be widened and deepened at once, if Montreal intended to 
hold its own. It will be necessary to do this in order to ac- 
commodate the new steamer, the Assyrian, which will draw 
24 ft. of water even without coal. 


New Zealand Mails.—On dit that the New Zealand Go- 
vernment proposes to enter into an arrangement with an 
American Steam Shipping Company for the conveyance of 
mails from Great Britain vid New York, the Central Pacific 
Railroad, and San Francisco. The subsidy is to be 75,0007. 
per annum, 


Australian Telegraphy.—The advices received with respect 
to the progress of the great overland Australian telegraph 
are considered satisfactory upon the whole. Nothing very 
definite appears, however, to have been yet attained. When 
the; last mail left Adelaide, Mr. Todd, superintendent of 
telegraphs in Australia, had not yet returned from the 
neighbourhood of Mount Margaret, the furthermost outpost 
of settlement on the southern side of that portion of the 
Australian continent under the jurisdiction of the South 
Australian Government. Mr. Todd’s desire was to see the 

reat work undertaken fairly put in hand before he left 

ount Margaret. 


New Zealand Railways.—Surveys for lines in the province 
of Auckland, New Zealand, have been rapidly p ed with 
of late. In going over old surveys, it has been found necessary 
to lay down a new line in most placés, as in consequence of 
luxuriance of undergrowth and the rapid decay of timber used 
as marks, all vestiges of a line laid out some time since had 
become obliterated. 


Coal in New Zealand.—An extensive deposit of coal has 
been discovered in the provinee of Auckland, New Zealand. 
The scene of the discovery is the bed of a small creek on the 
west side of the Surrey Redoubt, in a direct north-west line 
with Porter's Creek, immediately facing Grahamstown. The 
coal, which is said to be of excellent quality, is found on the 
property of the superintendent of the province ; it is about 
eight miles from the coast, and the adjacent country is very 
level, so that a tramway to some point on the shore can be 
readily laid. 

Richelieu, Drummond, and Arthabaska Railway.—The 
company which is carrying on this Canadian line, has ordered 
two locomotives and 50 platform cars to be delivered on the 
line of the road by May 1. The locomotives are to be of the 
same make as one in use on the Quebec and Gosport Rail- 
way. The new line will run from Sorel to Acton, on the 
Grand Trunk Railway of Canada. 


American Steam Navigation.—The proposal to establish 
a line of steamers from Philadelphia to some one or more 
ports in Europe is stated to be in satisfactory course of realisa- 
jiom. = The promoters hope to show, tnéer alia, that steamers 





can be built on the Delaware as cheaply as on the Clyde. A 
New Orleans and Mexican Steamship Company is pro 

and lines from New York to Mexico, and from New York to 
Europe, are also in contemplation. 


Canada Southern Railway.—This line is to be proceeded 
with. The contracts for the bridges have been let to Messrs. 
Moore and Co., of Buffalo, Nine contracts for sections of 
the road have altogether been let. 


Another Great American Bridge.—It is proposed to throw 
a railroad bide over the Ohio at Cincinnati. The subject 
was last month before a committee of the House of Repre- 
sentatives. 


Railways in. New Brunswick.—A section of the Inter- 
colonial Railway from Sackville to Amherst has been opened. 
Work on the Carleton Branch Railway is making good 
progress; in a short time the working locomotive will have 
reached Sand Point. The Western Extension Railway 
Company, of New Brunswick, have agreed to work the 
Carleton branch line and will provide the gyn, fore 
stock, sidings, turn tables, and wharf trucks. The Western 
Extension Company will also make Carleton the general dep6t 
for its workshops. 


Telegraphy in South America.—A commencement has been 
made with a line of telegraph from the Argentine Republic to 
Chili across the Andes. The new line will meet another 
telegraph wire at Valparaiso, which will soon be prolonged to 
the isthmus of Panama and thence to the telegraphic system 
of the United States. 


Central Argentine Railway.—The directors of the Central 
Argentine Railway Company have appointed Mr. R. H. 
Woods, C.E., to represent the company locally in the twofold 
—— of agent and resident engineer. Mr. Woods proceeded 
out to Buenos Ayres by the last mail steamer. 








Loypon AssociaTION oF Foremen ENGINEERS.—At the 
monthly meeting of the London Association of Foremen En- 
gineers to-morrow (Saturday), Mr. Galloway will read a 
paper on “ Boiler Explosions and how to prevent them.” 





How THE “Times” was sENT TO Paris.—The long 
columns of announcements in the Times intended for friends 
in Paris have for some time been a frequent subject of re- 
mark, and people have wondered what chance there was of 
their ever reaching the eyes for which they were meant. The 
means —— for this purpose has been explained in the 
Times as follows: “‘ Those pages of the paper which contained 
communications to relatives in Paris were photographed with 
great care by the London Stereoscopic and Photographic 
Company on pieces of thin and almost transparent paper, 
about an inch and a half in length by an inch in width. On 
these impressions there could be seen by the naked eye only 
two legible words, “ The Times,” and six narrow brown 
bands representing the six columns of printed matter forming 
a page of the newspaper. Under the microscope, however, 
the brown spaces become legible, and every line of the news- 
paper was found to have been distinctly copied, and with the 
greatest clearness. The photographs were sent to Bordeaux 
for transmission thence by carrier pigeon to Paris. When 
received there, they were magnified, by the aid of the magic 
lantern, toa large size, and thrown upon a screen. A staff 
of clerks immediately transcribed the messages, and sent them 
off to the places indicated by the advertisers.” 





A New Pyevmatic Tups.—On Saturday a number of 
gentlemen were present by invitation at the General Post 
Office to witness the working of a pneumatic tube which has 
been laid down by Messrs. Siemens, in connexion with the 
Telegraph Department, and for which the arrangements, as 
far as this country is concerned, are entirely novel. The 
current through tie tube is aiways in the same direction, and 
the tube, being bent upon itself, and carried back to its start- 
ing point, furnishes what may be called an up and down line 
for despatch in either direction between its termini or inter- 
mediate stations. The principal object of pneumatic tube 
communication is to do away with the necessity for the re- 
transmission by wire of telegraph messages which arrive at 
the central station of a large city, and which are to be de- 
livered in some suburb or distant part. Under the new 
arrangement a message will be once for all transcribed upon 
the official form of Telegraph-street; and this form, shot 
through the tube to Charing-cross, will there be taken out, 
placed in an envelope, and instantly despatched. The illus- 
tration is at this moment not perfectly true to the facts, since 
the tube does not yet extend to Charing-cross, but it will do 
so in the course of a few weeks from this time, and will also 
be carried on to Parliament-street and the House of Com- 
mons. At present the tube starts from Telegraph-street, 
passes through the office at St. Martin’s-le-Grand, and thence 
to Temple-bar, where it makes a complete bend, and returns 
to Telegraph-street by the side of its outward course. In the 
office of St. Martin’s-le-Grand there are, therefore, two 
tubes, or rather two portions of the same tube, in one of 
which the course of traffic is westward to Temple- 
bar; in the other, eastward to Telegraph-street. e 
tube now working is of wrought iron 3 in. in diameter} in 
the clear, and the despatches are contained in gutta-percha 
cylinders covered with felt, and fitting the tube accurately 
by means of a felt wad at the closed end. These cylinders, 
which are called “carriers,” are about 8 or 9 in. long, and the 
curves of the tube must be on radii of sufficient length to per- 
mit the carriers to pass easily. The method of working and 
the construction of the mechanical details we hope to describe 
fully in an early number, and we shall therefore say no more 
about them here. The time occupied on Saturday in the 
passage of a carrier from Telegraph-street to St. Martin’s-le- 
Grand, a distance of 852 yards, was 1 minute and 40 seconds, 
and the time from Telegraph-street to Temple-bar, a dis- 
tance of 2058 yards, was 4 minutes; the tubes being worked 
both by pressure and vacuum. When worked by vacuum 
only the time required is usually about one-third more. i 
rate is considered highly satisfactory. 
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NOTICES OF MEETINGS. 

Tae INSTITUTION OF CIVIL ENGINEERS.—On Tuesday, February 
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precisely. 
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INDIAN RAILWAYS. 

WE learn by telegram that the Governor-General 
of India has fully considered the question of gauges 
for the secondary system of railways which is to be 
commenced as quickly as may be in that country, 
and that he has with the aid of his advisers come to 
his decision on the subject, and we have no doubt 
that this decision, although possibly it may be re- 
ferred to the India Office for some further considera- 
tion, will be final. The conclusion arrived at is, that 
the future light lines of India shall be built upon a 
gauge, not of 2 ft. 9in., nor 3 ft. Gin., but upon one 
of 3 ft. 3 in. 

There is much to approve of in this determination, 

and very little to criticise. We had feared that the 
advocates of the extremely narrow gauge might have 
had sufficient influence to have affected the final 
result, and we thought it possible that India might 
have been cursed with the inauguration of a new 
system, as absurdly limited, as the existing one is 
absurdly extravagant. 
_ But this decision of Lord Mayo’s is only another 
indication of the ability with which he treats matters 
of the most vital importance to the welfare of India, 
and, although the adoption of the 3 ft. 6in. gauge 
would, in our opinion, have been attended with ad- 
vantages far outweighing the drawback of the 
slightly increased cost of construction, it is possible 
that there may be reasons other than that of outlay 
which have induced the Governor-General to fix 
upon a gauge of 3 ft. 3 in. 

Another promising feature connected with this 
matter is that so little time has been lost in coming 
to a decision. It is so recently that the reports 
were submitted for consideration, that a much 
yoni delay was reasonably to be anticipated, and 

rom the promptness with which the decision has 
been arrived at, we imagine that the gauge question 


$3 | amount of brake power than that with which they 


At all events, the whole of the arguments put for- 
ward by Mr. Fowler in his memorandum are applic- 
able to the slightly reduced width decided upon, but 
to which the report advocating 2 ft. 9 in. could bear 
no reference, except that it points out the danger to 
be incurred by running into extremes. We shall 
look forward with considerable interest to the me- 
morandum of the Governor-General upon the 
matter, and till then we must defer any detailed 
comment, 

It is at least eminently satisfactory that no time 
has been lost in coming to a decision, and that if 
the best gauge is not to be adopted, at all events, 
one very closely approximating to the best, will be- 
come the standard. Moreover, we have evidence 
of the determination of Lord Mayo, from his 
vigorous action upon a recent occasion, that the 
present bad system of carrying out works shall be 
entirely reformed, and that if engineer officers 
be allowed to oecupy themselves with civil duties, 
those so employed shall be thoroughly competent 
for the work, and incapable of such failures as the 
recent one at Allahabad. Moreover, the increased 
favour with which civil engineers are regarded in 
the Public Works Department, promises well, 
whilst the Indian Engineering College scheme is 
full of hope. Altogether, we confidently believe 
that a new and better state of things for India has 
come into existence, and that by the aid of the 
sweeping reforms which will doubtless ere long be 
made, and the infusion of a strong and efficient 
element into the present effete system, the en- 
gineering works of the country shall neither drag 
heavily along for want of means to complete them, 
nor continue to be a reproach to the nation. 

The inauguration of the new railway system is a 
grand era in the history of India, and it will be in- 
teresting to note how much more rapidly her re- 
sources develop, her local miseries decrease, and 
her military positions strengthen, as the new and 
cheaper lines are rapidly run over the districts now 
standing so much in need of them. 








CONTINUOUS BRAKES. 
WE have repeatedly urged in this journal the 
necessity of supplying to fast trains a far greater 


are usually provided, and we are glad to find that 
the question of how this requisite increase of brake 
power can be best obtained is now strongly attract- 
ing the attention of our leading railway companies. 
Although we consider that railway authorities are, to 
a certain extent, to blame for not having already 
given to this subject so great an amount of atten- 
tion as it deserves, ‘yet we must acknowledge that 
the production of an arrangement of continuous 
brake which shall accommodate itself to all the re- 
quirements of general traffic, is by no means an easy 
task. Scores of brakes have been devised and 
patented within the last twenty years or so—in fact, 
locomotive and carriage superintendents have been 
pestered with the schemes of sanguine inventors of 
such contrivances—but probably not one-twentieth 
of these plans possess any merit whatever, while of 
those which do possess a certain amount of promise, 
but a fractional part would stand the rough test of 
practical working. Even of the few continuous 
brakes which have been brought into actual and 
regular use, we find but a small proportion which 
are adapted for application to trains run at a high 
speed, and accommodating traffic which necessitates 
the attachment or detachment of vehicles at inter- 
mediate stations; and hence, as we have said, there 
is some excuse for the delay which has taken place 
in the general adoption of continuous brakes by 
railway companies. 

The requirements which a continuous brake, ap- 
plicable to fast trains, should fulfil, may we think 
be summarised as follows:—l. That the brakes 
shall be applicable with equal facility by either 
guard or driver; 2. That the act of applying the 
brakes shall require but very slight exertion on the 
part of the man performing it; 3. That the ap- 
plication of the brakes shall be capable of being 
performed either almost instantaneously, if neces- 
sary, or gradually ; 4. That if a part of the train 
should break away, the brakes should come at once 
into action; 5. That tlie system should admit of 
carriages (whether fitted with the brake arrange- 
ment or not) being attached or detached, or 
*« slipped” from the train; 6, That when a train is 
divided the brakes on each division should be 
capable of being worked independently ; 7. That 
the failure of the brake apparatus on one or more 


the brake on the rest of the train ; and 8. That the 
mechanism of the brake should be of very simple 
character, easy to maintain, and not liable to be- 
come deranged by the rough usage to which brakes 
are necessarily exposed, or by the partial neglect 
which is more or less certain to be the fate of some 
detached vehicles, in the event of a system of con- 
tinuous brakes being extensively applied. ‘These 
requirements are somewhat numerous, but they are 
all actual necessities, and it is absolutely certain 
that no brake which does not satisfy the whole of 
them more or less perfectly, will successfully stand 
the test of experience on an extensive scale, 

In the case of trains working what is now gene- 
rally called local traffic, the necessity that a brake 
should fulfil the 4th, 5th, and 6th requirements 
above mentioned, ceases to exist, although it is 
still convenient that it should possess these qualifi- 
cations. Neither is it absolutely necessary in such 
instances that the brake should be capable of being 
worked by the engine driver, as on local trains, the 
guards having generally but little luggage to look 
after, and are consequently able to fulfil the duties 
of brakesman more perfectly. Although, however, 
the absolute necessity for such an arrangement does 
not exist in the case of local trains, we nevertheless 
consider it extremely desirable that in trains of 
every class the engine driver should have the power 
of applying the brakes in case of emergency, and in 
by far the greater majority of instances the task of 
applying the brakes even when approaching stations 
in the course of —- working, should be per- 
formed by the driver or ‘his fireman. 

We have said that in the case of fast trains, we 
regard it as absolutely necessary that the driver 
should have the power of applying the brakes, and 
that, moreover, the brakes should be capable of 
being applied almost instantaneously, if desired. 
The reasons for this conclusion are evident. If a 
driver has to communicate to the guard the fact 
that it is necessary to apply the brakes, the time 
lost before the brakes are actually applied will, even 
if the guard act with all reasonable promptness, 
really exceed that necessary to stop the train after 
the application of the brakes has been made—the 
use of continuous brakes being, of course, supposed, 
Thus, in the case of a train moving at the rate of 
60 miles per hour, the application of a total retard- 
ing force (made up of brake friction, atmospheric 
resistance, &c.) equal to one-fifth of the weight of 
the train will suffice to bring the latter to a stand 
in a run of 602 ft., and this distance will be run by 
the train with a decreasing speed in a little less than 
14 seconds. But in how many cases will a guard, 
when unexpectedly called upon to do so by the 
driver’s whistle, manage to get his brake properly 
applied in 14 seconds? Not, we venture to say, in 
one case out of a dozen. Theoretically a guard 
should instantly apply his brake upon hearing the 
driver whistle for him to do so; practically he but 
too often looks out to see what the driver is whistling 
about, and applies his brake afterwards. Many 
valuable mrt: are lost in this way, and in the 
case of a train rushing along towards an obstacle in 
front at the rate of 60 miles per hour, or 88 ft, per 
second, these few seconds may make all the differ- 
ence between perfect safety and absolute destruc- 


‘tion. 


The same reasons which we advanced for placing 
the control of the brakes in the hands of the driver 
—the man who is almost always the first to see 
danger and the best qualified to act on any emer- 
gency—also prove the necessity of the second and 
third requirements we have mentioned. If the ap- 
plication of a system of brakes requires much exer- 
tion on the part of the man making the application, it 
is certain not merely that time will be lost, but that 
there will arise in some instances a disposition on 
the part of the men to shirk that exertion, and that 
consequently delays will sometimes occur in bring- 
ing the brake into action which may be attended 
with disastrous consequences, This consideration 
brings us to the question of how the power required 
for applying the brakes can be best obtained? One 
thing is certain, that in a system of continuous 
brakes the mere manual power of a guard or fire- 
man cannot be relied upon for producing the neces- 
sary Leto ee er of action, and some other source of 
power is therefore necessary. In Creamer’s brake, 
which has been much used in America, and which 
was tried here on the South-Eastern Railway some 
years ago, this power is given by a coiled spring 
of hard brass, this spring being liberated when 
the brakes have to be applied. In the case of a 
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a train, this plan of storing up the power in large 
springs is open to objections, and there are other 
points about the Creamer system which renders it 
more applicable to American rolling stock than to 
that used on English lines. In Kendall's brake, 
tested some two years or so ago, on the London, 
Chatham, and Dover Railway, and described by us 
at the time, a store of compressed air contained 
in a suitable receiver was employed as the requisite 
reservoir of power, the supply of air being kept 
up by a pump worked from one of the axles of the 
guard's van. This brake acted with great prompt- 
ness, and was applied simply by opening a cock, 
and so far it full led the second and third require- 
ments we have mentioned admirably ; but it was 
not well adapted for use on trains to or from which 
carriages had to be attached or detached, and it 
was, moreover, liable to be disabled by leakage, so 
that probably the fact of our having heard nothing 
of it for some time is accounted for. In Clark’s 
original brake, as also in Loughridge’s brake, intro- 
duced many years ago in the United States, the 
power required for applying the brake blocks is ob- 
tained by utilising the momentum of the train itself, 
one or more pairs of friction pulleys being pressed 
against the wheels of the guard’s van, and motion 
being thus communicated to the drum on which a 
chain extending through the train is wound, the 
strain on this chain applying to brake blocks. This 
system has been worked with much success for some 
years past on the North London Railway, and 
where the trains are made up to a constant number 
of carriages, as is the case on the line just men- 
tioned, the arrangement is undoubtedly an excellent 
one. On the North London Railway each train 
may be considered almost as a single composite 
vehicle, and each is subject to regular periodical 
inspection as a whole, the conditions being thus 
especially favourable to the employment of a 
system of continuous brakes. In the case of trains 
which are parted and re-made up on their journey, 
however, this original system of Mr. Clark's is less 
easily applicable, and this has led him, in conjunction 
with his partner, Mr. Wilkins, to introduce another 
arrangement of brake, which we illustrated about 
twelve months ago. In this arrangement, which is 
being tried on the Metropolitan and Midland Rail- 
ways, and which is, we understand, being applied 
to a number of trains on the London and North- 
Western line, the application of the brakes is 
effected by slackening instead of tightening the 
chain extending throughout the train, this loosen- 
ing of the chain, however, not applying the brakes 
directly, but bringing into action mechanism on 
each carriage by which the application of the brake 
blocks is effected. The advantages of this arrange- 
ment are, that the strain on the continuous chain is 
diminished, and that in the event of the train part- 
ing this chain is broken, and the brakes conse- 
uently brought into action. These are un- 
oubtedly advantages; but we must nevertheless 
confess that in all cases in which the conditions of 
the traffic allow of the application of Mr. Clark’s 
first system we greatly prefer it to that last 
mentioned, on account of the more simple ar- 
rangements required to carry it out. In Messrs. 
Wilkins and Clark’s last mentioned system, the 
slackening of the chain brings an eccentric into 
contact with one of the axles of each carriage to 
which the brake is applied, and this eccentric, being 
driven by frictional contact, actuates a ratchet 
wheel which communicates its motion to a winding 
drum, upon which is thus wound a chain which 
effects the application ef the brakes. The amount 
of strain put upon this chain is governed by friction 
clutches which connect the ratchet wheel with the 
winding drum, 

We do not propose here to deal with the ques. 
tion of the maintenance of these various details just 
mentioned—our practical readers are fully capable 
of doing that for themselves—but we desire to di- 
rect attention to a feature common to Messrs. 
Wilkins and Clark’s brakes, and all others of their 
class. ‘This feature consists in the fact that when- 
ever the plan of actuating the brakes from the 
wheels or axles of a train is adopted, it is necessary 
that the train should run a certain distance after 
the brake apparatus is put in action before the 
brake is fully applied. So long as the be- 


la. 
tween the brake blocks and wheels, when the Bee 
is off, remains constant, this distance is fixed, and 
is quite independent of the speed at which the train 
is travelling, while the greater the play allowed be- 
tween the brake blocks and wheels, the greater the 
i becomes. This feature is objectionable 


distance 





when great promptness of action is required, not- 
withstanding that the ‘ime occupied in bringing 
such a brake into operation decreases as the speed 
at which the train is running increases. 

We have, so far, only spoken in this article of 
brakes which have been actually tested, but we feel 
bound, before concluding, to refer to an arrange- 
ment of continuous brake which, although not 
actually in use as yet, is just about to be applied on 
the London, Chatham, and Dover Railway, and 
which appears to us to be a very promising one. 
The system of brake to which we refer, is that of 
Mr. William Naylor, and as we illustrate one mode 
of applying it on another page of the present num- 
ber, we need describe its peculiarities but briefly 
here. According to the plans to be adopted on the 
London, Chatham, and Dover Railway, Mr. Naylor 
fits each brake carriage with a long brake lever 
fixed on the weigh shaft which carries the arms 
by which the brake blocks are applied. This 
long lever is, when the brake is out of ac- 
tion, held up by a chain, which passes under 
a pulley at its extremity, this chain extending 
throughout the train, and being kept taut by 
suitable appliances. On this chain being slackened, 
the long lever falls partly on account of its own 
weight and partly because it is pressed down by the 
action of a spiral spring. In the employment of 
a long lever held up by a chain in this way, Mr. 
Naylor’s plans bear some resemblance to an arrange- 
ment proposed some time ago by Mr. William 
Bridges Adams, but unlike Mr. Adams, Mr. Naylor 
does not trust to the weight of the lever, but in- 
sures a greater promptness of action by the em- 
ployment of the spiral springs we have mentioned. 
Moreover, by the aid of a simple arrangement of 
toggle joint, the diminished pull exerted by the 
spring as its tension decreases is compensated for, 
and an almost uniform strain is put upon the brake 
blocks, 

The chain which holds up the levers can be 
released with great promptness by simply slacken- 
ing a brake applied to the drum on which it is 
wound, and this being done the brakes go on 
throughout the train one after the other as fast as 
the chain can run out, and under the influence of 
the springs this is very fast indeed. This action is 
clearly shown by some excellent large-sized models 
which Mr. Naylor has had constructed, and 
which we may mention are now on view at 
the offices of Messrs. Budd and Holt, 7, Great 
Winchester-street Buildings. Of course in the 
event of the train parting, the brake chain 
is broken, and the brakes brought at once into 
action, so that if the breaking away occurs on an 
incline the brake will be applied before the hind 
part of the train has time even to commence run- 
ning back. In this respect Mr. Naylor's arrange- 
ment possesses a decided advantage over those in 
which it is necessary that the train should run a 
certain distance before the brake blocks are applied. 
For tightening the chain, and thus taking off the 
brake, Mr. Naylor employs several arrangements, 
according to circumstances, and, as we have de- 
scribed the chief of these arrangements in our ac- 
count of the brake on another page of the present 
number, we need not enter into particulars of them 
here. The brake, which is being applied to a train 
on the London, Chatham, and Dover Railway, will 
be capable of being worked by either the driver or 
guard, and we shall look forward to its trial—of 
which we hope, in due course, to lay full particulars 
before our readers—with some interest. ‘hat these 
trials will be successful we have little doubt, and 
we, in fact, look upon Mr. Naylor’s as one of the 
most promising arrangements of continuous brakes 
for main-line trains and fast traffic which has yet 
been brought before the public, 








AUSTRALIAN RAILWAYS. 

Tur Great Western Railway of New South Wales, 
which has recently been finished and opened for 
traflic, is remarkable for the numerous heavy works 
upon it, and the ability and success with which 
these works have been completed by the engineer, 
Mr. Whitton. Starting from Sydney, the railway 
runs northwards, and after traversing the lowlands 
it reaches the foot of the Blue Mountains, a portion 
of the great dividing range that separates the fertile 
country inland from the seabo For the first 
36 miles from Sydney the railway runs through this 
level country, traversing rich agricultural land well 
watered by the Nepean river, which is spanned by 
a stone bridge about 600 ft. long, and of sufficient 





width to accommodate the single line of rails and 
the ordinary road traffic. This bridge cost about 
150,000/., and was only completed after considerable 
trouble, loss, and delay, on account of the violence 
and sudden floods which carried away the temporary 
works to the loss of the first contractor. His suc- 
cesssor, however, was more fortunate, and finished 
the work without any hindrance. Soon after the 
Nepean is crossed, the first nfountain section com- 
mences, and the ascent becomes very rapid. At the 
foot of the first zigzag lie the Emu plains, 57 ft. 
above high water at Sydney. At the Wascoe station, 
six miles distant, the elevation is 766 ft., increased 
to 1216 ft. at Springwood, five miles further on, At 
Woodford, 20 miles from the foot of the slope, the 
height above high water is 2191 ft., and at Black- 
heath, 41 miles from the commencement of the in- 
cline, a level is reached 3494 ft. above the sea. For 
the whole of this distance, therefore, the average 
gradient is 85.20 ft. to the mile, or 1 in 62, but of 
course the maximum grades are much heavier than 
this, the ruling incline being 1 in 30, and the ruling 
curve 8 chains in radius. The summit level of the 
line is 3758 ft. above high water, and on the descent 
occurs the heaviest work upon the railway, the 
Lithgow valley zigzag. ‘This is about three miles in 
length, in three sections, each of one mile, the one 
overhanging the other, and connected by curves as 
sharp as it was possible to adopt, while the grades 
themselves are curved to accommodate their course 
to the contour of the mountain side. This is by 
far the most expensive part of the line, the masonry 
alone having cost 100,000/. So closely do the 
terraces overhang each other, that in commencing 
the descent, the lower grades are invisible from the 
train. The difficulties of the work were increased 
by the existence of three large chasms in the pass, 
which had to be spanned by viaducts, and of so 
rugged and precipitous a nature were the sides of 
the pass, that in the preliminary surveys, as well as 
in the execution of the work, the approaches could 
only be made from the rock above, men being 
lowered by ropes from the higher levels, while all 
the contractor’s plant was got into position piece- 
meal, and erected so soon as it was possible to ob- 
tain a footing for it to stand upon. In the three 
miles forming the length of this incline, the total 
fall is 500 ft., or 166.6 ft. per mile, equal to a grade 
of a little more than 1 in 30 for the whole distance. 
Amongst the heavy works executed is the tunnel 
under Mount Clarence, 540 yards long near this grade. 
It is worthy of note, that, more or less, the line of 
the railway follows that of the old road connecting 
the interior of New South Wales with the seaboard, 
aroad made by Sir Thomas Mitchell, but traced 
out by the early settlers, who discovered it, as the 
one unbroken route through some 60 miles of moun- 
tain country, amongst the numerous es, none of 
which, however, are unbroken with this exception. 

Though running for the most part through wooded 
country, the neighbouring timber proved totally 
unserviceable, and not only had the cross sleepers 
to be carried for a considerable distance, but also 
the posts and rails for the side fences had to be 
conveyed 150 miles. With good judgment the tele- 
graph poles over the mountain section are made of 
iron, and not of wood. 

Altogether, 111 miles of this railway are open, 
and we note the cost per mile was 14,000/.—for a 
single line, of course. We consider that, financially, 
this is the most successful piece of railway en- 
gineering that has yet been effected in Australia ; 
and as the work has been carried out in a most 
efficient and praiseworthy manner, New South 
Wales has every reason to feel satisfied with the 
result, Itis not to be expected that the Great 
Western Railway will be for some years to come, a 
paying line, but, for the present, with only few ex- 
ceptions, Australian railways cannot be expected to 
pay ; for this reason, therefore, the strictest economy 
is absolutely necessary in building railways in these 
colonies. Unfortunately the errors and the extrava- 
gance that have hitherto marked railway progress in 
Australia, and have so materially retarded its ad- 
vancement, have, as a necessary consequence, also 
kept back the progress inseparable from the exten- 
sion of a railway system. 


STEAM ROAD ROLLING. 

WE notice, from the police reports, that on Wed- 
nesday last Mr. Richard Harris, a barrister, sup- 
ported by the secretary of the Royal Society for 
the Prevention of Cruelty to Animals, applied at 
Marlborough-street for summonses against Mr.’ 
Charles Lowe, the assistant surveyor of Maryle- 
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bone, and Mr. William Green, foreman of the works, 
for causing cruelty to horses, it being stated, in 
making the application, that “‘ the roadway extend- 
ing from Regent’s-circus, Oxford-street, to Mar- 
. garet-street, had been repaired with granite chips 
6 in. in depth, and the surveyor, for some reason or 
other, had caused larger chips than usual to be 

laced in the roadway in a rough state, nothing 
Saha done to crush them, so as to enable horses 
to pass over the road with comfort.” The ma- 
gistrate, Mr. Newton, granted the summonses, and 
remarked that he considered the case a very 
proper one to be tried. What the ultimate result 
of these summonses may be we do not know ; but on 
passing down Regent-street this (Thursday) morn- 
ing, we noticed that the traffic between Oxford- 
circus and Margaret-street had been stopped, and 
that one of Messrs. Aveling and Porter’s steam road 
rollers was hard at work making a respectable road- 
way. Seeing that the parish authorities have taken 
prompt action in the matter (after the issue of the 
summonses) it is not unlikely that the prosecution 
may be abandoned, and so the case may remain un- 
tried. If, however, thisor any other action of the kind 
proceeds, and it is proved that a charge of cruelty 
can be legally substantiated against so-called road 
makers who torture horses with spikes of broken 
granite, we hope that the Royal Society for the Pre- 
vention of Cruelty to Animals will take up the 
matter vigorously, and that by the aid of a few 
heavy fines, and perhaps a case or two of imprison- 
ment we may at length be able to get roads made 
and mended as they should be. If the amounts of 
common sense and common humanity with which 
parochial authorities are endowed by nature, are 
not sufficient to cause them to employ steam road 
rollers, the sooner an additional supply of these 
qualifications is furnished to them artificially by the 
aid of the strong arm of the law the better. 








THE ACTION OF STEAM IN THE 
CYLINDERS OF LOCOMOTIVES. 
By Frep. J. SLADE. 

(Continued from page 61.) 

Release. It would appear at first thought that 
a knowledge of the laws which govern the flow 
of gases, and steam in particular, would be all 
that was necessary in order so to proportion 
the areas of port opening, exhaust pipe, and 
blast orifice, as to obtain any precise amount 
of pressure (above that of the atmosphere) in the 
cylinder during the time of exhaust and the re- 
turn stroke. A moment’s reflection, however, on 
what has been discussed in the preceding para- 
graphs, in reference to the re-evaporation of water 
during this period, as well as the probability that a 
certain portion of the water contained in the cylin- 
der will be discharged in the form of spray with the 
escaping steam, shows us that it is impossible to 
know exactly the weight of vapour that is to be 
discharged, and hence one element essential for the 
calculation by theory of the pressure which should 
exist in the cylinder is necessarily uncertain. And 
when we add to this the influence of friction in the 
passages and pipes, the liability of leakage of steam 
into the cylinder at the valve, and the influence of 
the exhaust of one cylinder on that of its nefghbour, 
which depend upon circumstances peculiar to each 
case, and therefore do not admit of calculation, we 
see that we must trust rather to experiment and the 
evidence of the indicator than to any theoretical 
calculation of the back pressure. 

The determination of what the back pressure 
should be according to theory, is, however, very 
useful, as affording a basis of comparison for engines 
having different forms and dimensions of exhaust 
passages, or working under different conditions. 
Thus, if in any case we calculate the amount of 
steam which theoretically should be discharged in 
a given interval of time, and compare this with the 
amount which appears from the indicator diagram 
to have been actually discharged in that time, we 
obtain a certain coefficient of discharge, whose 
magnitude will depend upon the peculiar circum- 
stances alluded to, and we shall thus be instructed 
as to what conditions are most favourable for a free 
escape of the steam, and a consequent low back 
pressure against the piston. The method in which 
this comparison of actual and theoretieal discharge 
is to be made may be illustrated as follows :— 

Let C =the contents of the space from the piston 

the end of the cylinder in cubic feet. 





Cz=the contents of the space from the piston to 
the end of the cylinder in cubic’ feet, after the 
former has moved through a distance, z. 

P=the pressure above a vacuum of the steam in 
the space, C. 

Pzr=the pressure above a vacuum of the steam in 
the space, Cz. 


Then CP~ CePe _1n¢ apparent actual discharge 
¢ (P+Pz) 
of steam in cubic feet at the mean pressure of 


a Pe gy ove eee ove eee nee ) 
et A=the smallest area of opening occurring 
in the exhaust passage. 

¢x=the time in seconds occupied by the piston 
in reducing the contents of the cylinder from C 
to Cz. 

Then taking from a Table of the rates of flow of 
steam the velocity at which the steam should be 
discharged theoretically, when under the pressure 
4 (P+Pz), and calling this V, we should have for 
the total quantity which ought to be discharged, 
were there no frictional resistance, and no other 
disturbing causes to influence the escape, 

Vxt«xA eee ow (9) 

The quantity (1) divided by the quantity (2) 
gives the relation between the apparent actual dis- 
charge and the theoretical, or we may say between 
the actual least area, A, and the effective area under 
all modifying circumstances, and this ratio we will 
designate, for convenience, R 

To illustrate this by a few examples: 

The back pressure shown on the diagram in Fig. 
11 (see next page), taken from engine No. 204, Erie 
Railway, when running at 160 revolutions, gives on 
analysis the following series of values for R: 
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194 —20 8.3 019 12 731 -6L 
20 —18 8.3 -043 6 1.04 40 
18 —16 8.3 .019 4 338 37 
16 —14 8.3 015 3.8 832 45 
14 —12 8.3 013 3.5 269 43 
12 —10 8.3 0124 8.5 312 52 
10 — 8 7.6 -0124 3.5 -294 54 
8 — 6 4.8 013 3.8 -202 52 
6-5 1.7 -007 6.5 025 .35 

Average| .444 














The inches of the stroke are for convenience de- 
signated as they would be counted on the steam 
stroke, instead of counting from the commencement 
of the return stroke. The steam ports were 15}in. 
by 13 in., and the diameter of the exhaust nozzle 
was in this case 34in., a separate pipe and opening 
being provided for each cylinder, and this was for 
the greater portion of the stroke the smallest 
opening through which the steam had to pass, and 
as the rest of the exhaust passage is considerably 
larger than the blast nozzle, we should expect a 
high coefficient for the effective area of this opening. 
We find, however, that the average value is only 
.444. That is to say, less than half as much steam 
appears to have been discharged through the 
smallest exhaust opening as was due to the theo- 
retical velocity of steam passing unretarded through 
such an aperture. It will be observed that the 
efficiency of the opening increases toward the end 
of the stroke, which may be best accounted for by 
the assumption that the evaporation and discharge 
of water from the cylinder during the first part of 
the exhaust reduces the apparent discharge at that 
time, though in reality as great a quantity of steam 
proportionately to the area of opening and pressure 
may be discharged at that time as at the later por- 
tion of the stroke; and this illustrates why it is 
proper to call the discharge measured in this way 
the apparent discharge. 

A Daguen from engine No, 203, Erie Railway, 
gives the results recorded in the Table at the head 
of the next column.’ This engine had steam ports 
154 in. by 13 in., and a pair of exhaust nozzles 23 in. 
diameter. ‘lhe card was taken when the engine 
was running at 144 revolutions, and developing the 
unusual amount of 519 horse power; the back pres- 
sure is accordingly very large, though the relative 
efficiency of the opening remains almost exactly the 
same as in the previous example. 











89 

¢ |#¢ | g¢ 

a — 

cli | t | Gt te 

S we ¢| 4 & Hy = F i R. 

: ltat| as | FE] Ha 

As | . E O.n fe a" = 8 
17.85—19.4| 8.24 | .025 85 68 | 564 
19.4 —20 | 649 | 0255 | 28 57 | 82 
20 —18 | 649 | .048 16 117 | .38 
18 —16 | 649 | .0206 | 105 495 | .415 
16 —14 | 649 | .0165 9 456 | 50 
14 —12 | 649 | .0143 7.9 8538 | 46 
12 -10 | 649 | .0186 z 824 |.46 
10 —8| 649 | .0136 6.9 382 | .475 
8 —6]| 475 | .0143 6.8 294 | .56 

Average! .46 




















A third diagram taken from No. 204, when start- 
ing from a station, the steam being admitted 
during ,%ths of the stroke, and consequently having 
a very high pressure at the commencement of the 
exhaust, gives the following results : 
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The ratio in this case appears slightly larger than 
in the preceding example from the same engine, but 
this may be due merely to the fact that as the back 
pressure line approached very near to, and ulti- 
mately sensibly coincided with the atmospheric line, 
the determination by measurement of the exact 
difference of pressure between the two was more 
difficult, and the last value of R may be somewhat 
too high. In general it will be observed that the 
smallest opening through which the steam has to 
pass is the exhaust nozzle, and as the remainder of 
the passage is of considerably larger area, and of 
short length, the circumstances in a locomotive are 
favourable to a high value of R. 

Performing the same calculation with diagrams 
from other types of engine, where the exhaust pipe 
is longer pa of more uniform diameter throughout, 
we find that the value of R is considerably less. 
Thus an engine of 10 in. cylinder by 20 in. stroke, 
whose least exhaust opening was at the valve, viz., 
2.89 square inches, the exhaust pipe being 2} in. 
diameter, or 4.9 square inches area, 21 ft. long, and 
having four elbows in its course to the condenser, 
gives a value for R of .16, the exhaust commencing 
at about the atmospheric pressure, and that existing 
in the condenser being — below that point. 
Judging from a number of diagrams that the writer 
has calculated in this way from stationary engines 
of various ordinary types, it would appear that .25 
is a fair average value for R, under the circum- 
stances usually existing in regard to the exhaust of 
such engines, though if the exhaust pipe be straight 
and considerably larger than the valve opening, a 
value for R will be obtained more nearly like that 
found above for a locomotive. 

The value of R varies, however, with the speed 
of the engine, being greater as the discharge is more 
rapid. ‘Taking the results of a number of diagrams 
at different speeds, we have the following quantities: 

Anza or Exnavst OPENING 8.3 SQUARE INCHES. 








Revolutions per minute. Values of R. 
240 7 
188 6 
187 5 
160 51-—.56—.46 
112 37 





Arga or Exuavst OpenineG 6.5 sQUARE INCHES. 














Revolutions per minute. Values of R. 
210 66 
198 58 
168 48 
122 40 
120 49 
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Anga or Exnaust Openine 5.94 square INCHES. 





Values of R. 


Revolutions per minute. 





180 66 
135 | AS 
25 Ad 
110 A2 
84 41 
75 ous 





‘The explanation of this increase in the apparent 
efficiency of the exhaust opening at high speeds is 
no doubt to be found in the fact already dwelt 
upon, that less time for condensation and re-evapo- 
ration is afforded when the piston is working with 
great velocity, and therefore the steam is com- 
paratively dry when discharged, and the actual 
weight delivered approaches more nearly to that 
due to the capacity of the cylinder. For the dif- 
ferent areas of exhaust opening the values are sub- 
stantially the same. 

These figures are of value, as they enable us to 
determine, with tolerable accuracy, what will be the 
amount of back pressure during the return stroke 
of a locomotive at any given speed, the dimensions 
of the blast orifice being known. To do this we 
have simply to ascertain what would be the velocity 
of discharge of the steam through the aperture due 
to the motion of the piston alone, divide this by the 
wroper value of R, as indicated by the foregoing 
lables, and find by ordinary rules the pressure re- 
quired to produce the velocity given by this quotient. 

The average back pressure taken through the 
whole stroke, however, is largely influenced by the 
amount of steam in the cylinder to be discharged at 
the opening of the exhaust. Where this is con- 
siderable the back pressure does not fall to its 
normal amount till late in the return stroke, while 
if there be but a small amount to be discharged, 
the back pressure line on the diagram will be nearly 
at a constant height above the atmospheric line 
during the greater part of the stroke. The influence 
of the high pressure of steam at the end of the 
stroke is shown by the following curves, which hav« 
been plotted from an analysis of the diagrams taken 
from the engines of the Erie Railway. ‘The first 
series, Fig. 7, show the variation of average back 
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pressure with the same area of blast orifice, due 
merely to the difference of final pressure; the second 
series, Fig. 8, show the pressures with orifices of 
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different dimensions, at a constant final pressure of 
40 lb. ‘The cylinders in all cases were 15 im. in dia- 
meter, the stroke in all cases but one 2)in, In the 
case of the engine with a blast orifice of 23 in. dia- 
meter, the stroke was 22in., but in order to com- 
pare it properly with the others, the actual number 
of revolutions has been increased jy in tabulating 
the results, as the velocity of discharge of the steam 
would be greater than in the engines of 20 in, stroke 
in just that proportion, ‘The final pressure is 
measured at ;%ths of the steam stroke, at which 
point in all cases the exhaust had commenced. ‘The 
average back pressure represented by the curves is 


estimated from the commencement of the return | 





stroke to the closing of the exhaust and the begin- 
uing of compression. 

The nature of the pipe and orifice used for dis- 
charging the steam makes a material difference in 
the amount of back pressure in the cylinder, ‘Thus 
if the exhaust pipe be formed with sharp angles, 
the steam will be seriously retarded in its escape, 
and necessitate a greater pressure in the cylinder to 
effect its discharge. But the most striking effect on 
the back pressure is produced when both cylinders 
discharge their steam through the same nozzle. In 
these cases the bulk of steam issuing from one 
cylinder at the opening of the exhaust causes a con- 
siderable rise of back pressure in the other at the 
middle of its stroke, which, if the engine is working 
with a heavy pressure of steam and at a slow speed, 
will show a sudden rise in the back pressure line of 
many pounds, and a subsequent fall to about its 
original level; but if the engine be working ata 
high speed, the increase of back pressure will remain 
during nearly the whole stroke, though it will be 
less in amount. Figs. 9 and 10, from an engine of 
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18 in, x 20in. cylinder, with a 3}in. exhaust nozzle 
common to both cylinders, show the effect referred 
to. In the case where the steam is admitted during 
nearly the whole stroke, the back pressure rises to 
1741b., in the other case to 7 lb., and falls again to 
2} 1b, near the end of the stroke. The shape of the 
exhaust pipes was such as to give the steam a mo- 
tion in the direetion of the orifice before the two 
united, so that the steam from one pipe should not 


be discharged directly into the other, nevertheless | 


the rise shown took place, showing clearly the ad- 
vantage of a separate nozzle for each cylinder. 

The back pressure will also be greatly increased 
by the presence of water in the cylinder, as if the 
weight of the steam be augmented by the presence 
of spray, it is evident that its velocity of flow 
must be correspondingly diminished, or in other 
words, to produce a given velocity will require a 
greater pressure. Practically this is of- great im- 
portance, as it is well known that the presence of 
water in the cylinders will diminish materially the 
power of an engine, besides, as we have already 
seen in a former portion of our subject, giving rise 
to a loss of steam from condensation in the cylinder. 

To provide a free release for the steam after its 
work in the cylinder has been performed, is perhaps 
the most important duty of a valve motion, and to 
secure this it is necessary that ¢he valve should com- 
mence to open well before the piston reaches the end of 
ifs stroke. If the steam be confined till the last 
instant, it will not be fully discharged till the very 
end of the return stroke, and it is easy in this way 
to lose even as much as a quarter of the effective 
pressure. On the whole, the link motion is well 
suited to afford a good release, from the valuable 








feature that when cutting off short, as is always the 

case at high speeds, the exhaust commences when 

the piston has performed but about 85 per cent. of 

its stroke. The loss of power from premature escape 

of the steam is but trifling, while the freedom from 

back pressure secured is of the highest importance. 
(To be continued.) 








PRIVATE BILLS IN PARLIAMENT. 
Sranpin@ Orpers EXAMINATION. 

Tue Petitions for Private Bills in the House of Commons 
are now undergoing the usual preliminary examination on 
Standing Order Proofs. The examiners are Mr. C. Frere 
and Mr. J. H. Robinson, and these gentlemen held their first 
sittings on the 18th of last month. They will continue their 
labours until the 13th inst., to examine bills on the general 
list, when Parliament will meet, and the bills will go into 
committee. Up to the present time a large number of bills 
have passed the ordeal of Standing Orders, whilst a few have 
missed the mark, and some have been withdrawn. We 
annex a list of the sittings of the examiners, and a statement 
of the work done up to last Wednesday afternoon, with 
regard to railway, harbour, gas, water, and other similar 
bills. 

Wednesday, 18th January. 

Alcester and Stratfurd-upon-Avon Railway, Bradford 
and Thornton Railways, Belfast Drainage and Improve- 
ment, Finn Valley Railway, Great Northern Railway, 
Lambeth Water, Wicklow Copper° Mine Company and 
Arklow Chemical Works. The Metropolitan Street Tram- 
ways (Extensions, &c.), Metropolitan Street Tramways 
(Westminster Bridge and Battersea- park, &c. Exten- 
sions), London Street Tramways, (Extensions, &c.), London 
Street Tramways (Kensington, Westminster, and City Lines), 
Pimlico, Peckham, and Greenwich Street Tramways (Exten- 
sions, &c.). Bills were brought in for examination, but their 
further consideration stands adjourned until Monday next, 
the 6th inst. They await the decision of the Board of Trade 
with respect to granting the Provisional Orders applied for 
by the companies representing them, Should the Board of 
I'rade grant these Provisional Orders, it will be unneces- 
sary for these several Bills to come before Select Committees. 
If, however, on the other hand, the Provisional Orders are 
not granted, then these several schemes will have to be tried 
on their merits before Select Committees, as referred to in our 
notice in December last of the P. B. Q. deposits. At this sit- 
ting in the opposed cases of the Dublin Street Tramways Bill, 
and the Clyde Lighthouse Bill, the Standing Orders were de- 
clared to have been complied with. Another opposed case 
was that of the Potters’ Bar Gas and CokeCompany. Here, 
however, the memorial, complaining of non-compliance, was 
withdrawn, and the Bill passed Standing Orders. 


Thursday, 19th January. 

At this sitting Standing Orders were declared to have been 
complied with in the following cases: Euston, St. Pancras, 
and Charing-cross Railway, Holborn Viaduct Station, Louth 
Water, Minehead Railway, Mining Company of Ireland. 

Opposed Bills.—Alloa Union Kailway, Coal Owners’ As- 
sociated London Railway, Kent Coast Railway. 

The first of the above opposed Bills was withdrawn, and 
the third was adjourned for a week, in order that terms 
might be arranged if possible. In the ease of the Coal 
Owners’ Railway Bill, several allegations of non-compliance 
with Standing Orders will be reported to the Standing Orders 
Committee. This Bill is exciting a considerable amount of 
interest, being a Bill for a special aud partially independent 
line of railway for coal traffic. The powers sought are for 
making several railways for coal and goods traflic between 
the Lea Union Canal and the Market Rasen branch of the 
Manchester, Sheffield, and Lincolnshire Railway Company, 
and for conferring powers upon that company and the Great 
Eastern Railway with reference to the undertaking. The 
chief opponents to the carrying of the measure are the Great 
Northern Railway Company. 

Friday, 20th January. 

The Private Bills which were declared to have complied 
with Standing Orders at this sitting were the Arbroath Gas, 
Caithness Railway, Fulham, Hammersmith, and City Rail- 
way, Kidsgrove Gas, Lancashire and Yorkshire Railway, 
(Low Moor to Pudsey-lane), Lancashire and Yorkshire, and 
London and North-Western Railway Companies, London and 
Aylesbury Railway, London and North-Western Railway 
Metropolis Sewage and Essex Reclamation, Newcastle-upon 
Tyne Improvement, Northallerton Borough Gas, West Lan- 
cashire Railway. 

Opposed Cases.— Kilmarnock Improvements, Somerset and 
Dorset Railway (Extension to the Midland Railway at 
Bath). 

In x first of these two cases, the memorial of non-com- 
pliance was withdrawn, and Standing Orders were declared 
to have been complied with. In the second case, the Stand- 
ing Orders will be reported not to have been complied with. 
At this sitting the Liverpool Tramways Bill was —- 
to the 6th instant, pending the decision of the Boad of Trade 
respecting the granting of the Provisional Order which has 
been applied for by the promoters. 


Monday, 23rd January. 

Cases of compliance with Standing Order proofs at this 
sitting: Barnet Gas No. 1, Dublin, Rathmines, Rathgar, &. 
Railway, East London Railway, Gaslight Company of Aber- 
deen, Northampton and Banbury Junction Railway, Scots- 
wood, Newburn, and Wylam Railway and Dock, Tees Con- 
servancy. 

Metropolitan Board of Works.—Leicester-square Improve- 
ment, Metropolis Sewage and Essex Reclamation, Pure 
of Hampstead-heath, Shoreditch Improvement. 

Opposed Cases.—Gaslight and Coke Company, Walsall 
Improvement and Markets. 

Bill Withdrawn.—Edinburgh and Leith Tramways. _ 

in the first of the opposed cases the memorial was with- 
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drawn, and Standing Orders were declared to have been com- 
plied with, while in the second case non-compliance with 
orders will be reported. 

Tuesday, 24th January. 

At this sitting the following Bills passed Standing Orders : 
Aire and Calder Conservancy, Bradford Canal, Brecon and 
Merther Tydfil Junction Railway, Cardiff Improvement, 
Chesterfield Water-and Gas, Edinburgh Street Tramways, 
Ely and Ogmore Valleys’ Junction Railways, Great Western 
and Midland Railway Companies, Great Western Railway, 
Lancashire and Yorkshire Railway (New Works), Merioneth- 
shire Railway, Mersey and Irwell Protection, Midland Rail- 
way (Additional Powers), Wandsworth Gas. 

Opposed Bill.—Windsor, Ascot, and Aldershot Railway. 
Non-compliance with Standing Orders will be reported in the 
case of the above opposed Bill. 

Wednesday, 25th January. 

Standing Orders were this day disclosed to have been com- 
plied with in the following cases: Cork Harbour and 
Curraghbuing Railway, Greenock and Wemyss Bay Rail- 
way, Greenock Street Tramways, Kent Coast Railway, 
Mersey Railway, North British, Arbroath, and Montrose 
Railway, North East of London Tramways and Columbia 
Market Approaches, North-Eastern Railway, North-Eastern 
Metropolitan Tramways, Pontypool, Caerleon, and Newport 
Railway, Vale of Clyde Tramways, and Yarmouth and Vent- 
nor Railway. 

ag Bill.—Newry Borough Improvement and Water 
Su . 

te the opposed case Standing Orders have not been com- 

lied with, and the Bill will be so reported. The North 
Sioteugeliina Tramways Bill stands postponed to the 6th inst. 
Thursday, 26th January. 

At this sitting the following Bills were declared to have 
duly complied with Standing Orders: Bristol and Exeter 
Railway, Cork and Bandon and West Cork Railway Com- 
— Dundee 7 greg Dundee Water, Folkestone 

Vater, Huddersfield Water and Improvement, Llinvi and 
Ogmore Railway (new lines), London and South-Western 
Railway, Newport Pagnell Railway, Scarborough and 
Whitby Railway, Sutton and Cheam Water, Todmorden 
Gas, Waterford Central (Ireland), and Kilkenny Junction 
Railway Companies. 

Opposed Biils.—Bristol and Portishead Pier and Railway 
(Portishead Docks), and Huddersfield Improvement. 

In the former of the two opposed cases the memorial com- 

laining of non-compliance was withdrawn, and the Stand- 
ing Orders were declared to have been complied with. In 
the latter case the Standing Orders will be reported to have 
been complied with. 
Friday, 27th January. 

The Private Bills which passed Standing Orders at this 
sitting, were the Belfast Harbour, Billingsgate Market, 
Dover Harbour, Great Northern and Western of Ireland 
Railway, Kingston and LEardisley Railway, Leadenhall 
Market, Manchester Improvement, Manchester, Sheffield, 
and Lincolnshire and North Staffordshire Railway Com- 
panies, Manchester, Sheffield, and Lincolnshire Railway 
Company, and Cheshire Lines Committee, South Eastern 
Railway, Tower Subway. ‘The Beckenham Sewage Bill was 
withdrawn, and in the opposed case of the Barnet Gas 
(No. 2) Bill non-compliance with Standing Orders will be 
reported. 

Monday, 30th January. 

At the sitting of the examiners the Bills reported to have 
passed, were the Birmingham West Suburban Railway, 
Cleveland Water, Dunfermline Corporation Water, Glasgow 
and South-Western Railway, Great Western, Bristol and 
Exeter, and South Devon Railway Companies, Greenock 
Gas, Ince Water, Rhy! District Water, Thirsk Gas, Water- 
ford Water, Whitby Gas. The Barnsley Canal Bill and the 
Aire and Calder Navigation Bill were postponed to the 7th 
inst., and the Great North of Scotland Kailway Bill was 
withdrawn for the present session. 

Tuesday, 3yet January. 

The Standing Orders were reported to have been complied 
with in the following cases at this sitting: Cambridge 
Water, Clayhithe Bridge, Great Western Railway (steam 
vessels), Hylton, Southwick, and Monkwearmouth Railway, 
Lincoln Water, Liverpool Improvement and Water, Mersey 
Docks and Harbour Board (No. 1), Mersey Docks and Har- 
bour Board (No. 2), North and South-Western Junction 
Railway, North Metropolitan Railway, North London Rail- 
way, Salford Borough Drainage, Southampton Docks. The 
Navan and Kingscourt Railway Bill is postponed till the 
7th instant. In the opposed case of the Londonderry and 
Coleraine Railway the Standing Orders will be reported to 
have been complied with. The Windsor, Ascot, and Alder- 
shot Railway Bill, which had been strongly opposed by the 
South-Western Railway Company for several days, was con- 
cluded at this sitting. The decision was that three allega- 
tions complaining of non-compliance with the Standing 
Orders of the House, had been sustained, and a report to that 
effect would be made. 


Wednesday, 1st February. 

The following Bills were declared to have complied with 
Standing Orders, Abergavenny Improvement, Blackwater 
Bridge, Bradford Gas, Bromsgrove and Droitwich Water, 
Cefn, Acrefair, and Rhosymedre Water, Cradley Heath Gas, 
Downpatrick, Dundrum, and Newcastle Railway, Dunstable 
Gas and Water, Hailshaw Cattle Market, Harwich Harbour 
and Lands Improvement, Hoylake Railway, Macclesfield, 
Knutsford, and Warrington Railway. 

ea rae Bills.—Eastern Metropolitan Railway and West- 
houghton Gas. 


In the case of the Eastern Metropolitan Railway, there 
was no appearance, so that the Bill has fallen through. The 
Westhoughton Gas was declared to have complied with 
Standing Orders. The Bradford Gas Bill (unopposed) was 
—— to the 6th inst., as was also the Paddington, St. 

ohn’s Wood, and Holborn Street Tramways Bill. The East 








Cornwall Mineral Railway Bill was declared not to have 
complied with Standing Orders. 
Besides the foregoing, various other Private Bills have 


passed through the Standing Orders examiners’ hands, but - 


which, Lowever, possess no interest for professional readers. 
We have thus far followed the Private Bills through Stand- 
ing Orders down to a recent date, and we shall continue to 
do so until the labours of the examiners are over in this 
respect. We shall then follow the Bills through their various 
stages in the House, reporting their progress weekly. 


VENTILATION OF RAILWAY TUNNELS. 

Art the meeting of the Institution of Mechanical Engineers, 
held at Birmingham, on the 26th ult., the first paper read 
was “On the Mechanical Ventilation of the Liverpool Pas- 
senger Tunnel on the London and North-Western Railway,” 
by the President, Mr. John Ramsbottom. This tunnel, which 
forms an ascending incline of a mile and a quarter length 
from the terminal station in Lime-street, was worked until 
recently by a rope and stationary engine to avoid fouling 
the air of the tunnel by the passage of locomotives; but 
the increase of the traffic having necessitated the abandon- 
ment of the rope, and the substitution of locomotives for 
bringing the trains up through the tunnel, it became re- 
quisite to provide some efficient means of ventilation for 
clearing the tunnel speedily of the smoke and steam after the 
passage of each train. A large exhausting fan has been 
designed by the writer for this purpose, which works in a 
chamber situated near the middle of the length of the tunnel, 
and draws the air in from the tunnel through a cross drift, 
discharging it up a large tapering chimney that extends to a 
considerable height above the surface of the ground over 
the tunnel. The fan is about 30 ft. diameter, and is 
made with straight radial vanes; it revolves on a horizontal 
shaft at a speed of about 45 revolutions per minute, with- 
in a brick casing built concentric with the fan for the first 
half of the circumference, and afterwards expanding gradu- 
ally for discharging into the base of the chimney, the air from 
the tunnel being drawn in at the centre of the fan at each 
side, and discharged from the circumference of the fan by the 
revolution of the vanes. The engine driving the fan is started 
by telegraph signal at each departure of a train from the 
terminal station, and the fan is kept running until the dis- 
charge from it becomes quite clear, showing that no steam or 
smoke remains in the tunnel; this is usually the case in 
about eight minutes after the time of the train entering the 
lower end of the tunnel, and the passage of the train through 
the tunnel occupies about three mitiutes. The fan draws air 
in at both ends of the tunnel simultaneously, and begins to 
clear the lower end immediately upon the train entering ; the 
clearing of the upper end commences as soon as the train has 
passed out of the tunnel, and as the fan is situated nearer the 
upper end of the tunnel than the lower, the clearing of 
both lengths is completed almost simultaneously. The fan 
is constructed so as to allow an uninterrupted passage through 
it for the air whilst the fan is standing still, and the natural 
ventilation thus obtained by means of the large chimney is 
found sufficient for clearing the tunnel during the night and 
some portion of the day, without the fan being worked at 
those times ; this natural ventilation is aided by the engine 
exhaust and the boiler flue discharging into the chimney. 
The fan has now been in regular operation for three-quarters 
of a year, and has been found completely successful. 














NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig iron market stiffened 
very slightly during the negotiations for the capitulation of 
Paris, and the price of warrants during the latter part of 
last week was 51s. 6d. to 51s. 7id. cash. The important news 
of the actual surrender, coupled with an armistice, did not 
exercise much influence on the market on Monday last. <A 
moderate business was done on that day from 51s. 9d. to 
51s. 10d. cash, and 52s. to 52s. lid. one month. Yesterday 
a moderate business was done in warrants at 61s. 73d. cash, 
at which price sellers remained at the close. The market 
has been easier to-day, 51s. 6d. cash and 51s. 9d. one month 
accepted. Deliveries of iron from makers are at present 
much curtailed by the continuation of the puddlers’ strike 
and ice-bound harbours in the North of Europe, but never- 
theless prices are well maintained, The quotations for 
special brands are :—Gartsherrie and Coltness No. 1, 60s. 6d., 
No. 1, Summerlee 57s. 6d., No. 1 Calder, No.1 Glengarnock, 
55s.; and for G. M. Brands No. 1, 52s. 6d., No. 3, 51s. 9d. 
Last week’s shipments amounted to 7655 tons, as against 
9319 tons in the corresponding week of last year, showing a 
decrease of 1664 tons. The decrease since 25th December, 
1870, is 9832 tons. 


The Malleable Iron Trade.—The strike in this branch of 
trade still contiuues, and the longer it continues the more 
bitter does the feeling of estrangement seem to become. A 
large mass méeting of the men was held yesterday at Mother- 
well, and the opinions expressed were so strong that one can 
scarcely expect any immediate termination of the strike. 
The men expressed themselves as being determined to stand 
out. A number of those workmen who came out early in 
the sistem of the strike have left and obtained work else- 
where. ‘lhe following works are out: The Tin-plate Works 
(Coatbridge), St. Rollox and Townhead (Glasgow), Mother- 
well, Parkhead, Calderbank, Mossend, Blochairn, Roch- 
solloch, Phenix, Drumpellier, Clifton. There are several 
works that are not taking any part in the dispute, including 
Govan Iron Works, the seeker Iron Works (Wishaw), and 
Shieldmuir Works. In several instances the employers have 
been making overtures to some of their workmen with the 
view of inducing them to resume work. This is the case 
with the Coatbridge Tin-plate Works, but the men asked to 
resume their work refused unless the puddlers were also to 
commence. One of the plate mills which the proprietors of 
Blochairn Iron Works continued after the strike commenced 
has broken down. The demand upon English firms is 
necessarily very greatly increased just now in order to meet 








the wants of shipbuilders, boiler-makers, &. It is to be 
hoped that Mr. Hughes will soon give his decision in the 
case submitted to him by the North of England Board of 
Arbitration, as it may be the means of more rapidly bringing 
the strike in Scotland to a termination ; and the sooner it 
comes to a termination the better, as there is already a large 
amount of misery created by it, especially among non-union 
men. To alleviate the misery in some measure the trades 
unions are making efforts to give pecuniary assistance to the 
men out on strike. 


Shipbuilding on the Clyde—Launches during January.— 
This branch of trade is certainly pretty brisk, but the work 
is somewhat ill-divided. In anumber of yards every “ stock” 
is occupied, one yard showing ten large vessels of about 
20,000 tons aggregate, others five or six, while in several 
yards there are oaly one or two vessels building. However, 
most of the contracts closed during the past month were 
taken by those firms that had little work in hand. The 
expectation that the Franco-German war is now practically 
closed has created a considerable amount of stir in the pur- 
chase and chartering of screw steamships of the medium 
size for the conveyance of provisions from this country to 
France, and the result of this demand has been an increased 
activity in the offers for new steamers. Several contracts 
are said to be on the point of being closed. The —7 
figures indicate with tolerable exactness the tonnage launche 
during January in the present and in several preceding 
years: 


Vessels. Tons. 
January, 1867 eee 10 see 9,600 
ad 1868 one 10 ane 7,050 


je 1869 12 .. 12,000 

ae eR 

7 1871 eee 11 oo» 12,270 
Of the eleven vessels launched last month, only two were 
sailing vessels, and even one of them was only a yacht of 
130 tons. There wasa large iron dredger, and all the rest of 
the vessels were screw steamers. One of them was the Tagus, 
2798 tons, and 600 horse power, built for the West India 
Royal Mail Steam Packet Company by Messrs. John Hider 
and Co, 


Projected Railway in Caithness. —A large meeting was 
held at Thurso, yesterday, to promote the Caithness scheme, 
under the patronage of the Duke of Sutherland and the 
Highland Railway Company. All the leading gentlemen of 
the district were present, and the sum of 9000/. was sub- 
scribed. ‘There is the most hopeful augury that the Thurso 
district will contribute largely. Sir Tollemache Sinclair is a 
large subscriber to the scheme. It is calculated that the sum 
of 120,000/. will be required. 


The Caledonian Railway Company and the City Union 
Line.—It is reported that the directors of the Caledonian 


‘Railway Company have at length come to terms with the 


North British and Glasgow and South-Western Companies 
for an interest in the City of Glasgow Union Railway and 
its principal stations, which Will now, doubtless, be carried 
through to St. Enoch-square without delay. 


The Arbroath and Montrose Railway and the Tay Bridge. 
—It would almost seem that the Tay Bridge scheme is not yet 
entirely out of danger, if we are to place any weight on the 
remarks of one of the members of the Town Council of 
Arbroath when that body was engaged last week inconsiderin 
the propriety of countenancing and supporting the projecte 
Arbroath and Montrose Railway, a scheme which is promoted 
by the same parties as are identified with the Tay Bridge 
scheme. That member of council questioned if any sane man 
believed that the bridge would ever be built. He said that 
the contractor whose offer had been acceptied had died, and 
his executors and co-partners declined to take up the con- 
tract. He also said that the North British Company were en- 
deavouring to devolve the contract on the next offerer, whose 
estimate was 70,0001. higher than the accepted offer, and that 
he had refused to have anything to do with it. .At present, 
therefore, there is no contractor for the Tay Bridge. 


Glasgow Water Supply.—At the ordinary meeting of the 
Water Gonttsteainnndes tall on Monday Tast, the p- ineer’s 
fourth quarterly report on the works for 1870 was submitted 
for consideration. Mr. Gale said that the quantity of water 
in store in the lochs on the 21st inst. was sufficient for the 
supply of the city, and to maintain the flow in the river 
Teith, for 113 days. Loch Katrine is at present 2 ft. below 
the top water level; but it will be filled upin the early part 
of February. The Mugdock reservoir is at present near] 
full, and contains 21 days’ supply for the city. The Gorba 
reservoirs contain 99 days’ water at the rate these works are 
being drawn upon, which is considerably less than the quan- 
tity they usually contain at this period of the winter, the fall 
of rain up to this time having been small. The quantity of 
water sent into the town during October, November, and 
December last, averaged 25,500,000 gallons a day from the 
Loch Katrine works, and 3,735,000 gallons a day from the 
Gorbals works—in all, 29,235,000 oslens aday. The average 
supply for the whole of 1870 was 28,340,000 gallons a day ; 
— - increase of 1,225,000 gallons a day on the average 
‘or 1869, ; 


. The Edinburgh Merchant Company and the Forthcoming 
Meeting of the British Association.—At a meeting of this 
very wealthy company, held last week, it was resolved, on 
the motion of the Master of the Company, to contribute 1007. 
towards defraying the expenses which wil be incurred by the 
local committee in connexion with the meeting of the British 
Association, which is to be held in the city of Edinburgh in 
August next. A similar sum has also been voted by the 
Royal Society of Edinburgh. The Merchant Company have 
likewise offered to place four or five places of meeting for the 
sections at the disposal of the local committee. 








Process oF Battimoxge.—The number of permits for the 
erection of new buildings in Baltimore amounted last year to 
3630, against 3023, in 1869. The corresponding number 
issued in 1868 was 2879; in 1869, it was 1100, 
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In an article on “Continuous Brakes,” published on an- 
other page of the present number, we have referred to an 
arrangement of brake recently brought out by Mr. William 
Naylor, and one form of this brake we illustrate on the 
present page. Mr. Naylor’s continuous brake may be de- 
scribed as essentially an adaptation of the ordinary lever 
wagon brake to the purposes of working sets of brakes 
on a train of carriages. It consists, as shown in our engrav- 
ings, of a main lever, A, keyed on to a weigh shaft, B, imme- 
diately under the centre of each carriage, this lever corre- 
sponding to the ordinary brake lever applied to wagons. 
The short double-ended levers, C C, also keyed on to the 
weigh shaft, are connected to the brake block push rods, 
DD; these again being connected at their other ends to the 
blocks, E E. The power required to force the blocks against 
the wheels is provided by means of a spiral spring, F, one 
end of this spring being attached to a lug on the main 
lever, and the other being coupled to a tension rod, G, 
attached to the centre joint of the toggle links, HH. The 
top joint of these toggles is attached to a bracket bolted to 
the underframe of the carriage, and the lower end to the 
main lever. These toggle links not only provide the means 
of communicating the power of the spring to the lever, but 
they also act the very important part of compensation levers 
by assuming a greater angle as the spring loses its tension 
by the descent of the main lever; practically, therefore, there 
is always the same amount of force acting on the brake block 
push rod levers, no matter at what angle the main lever 
may happen to be. The spring is only (by preference) 
made of sufficient power to barely skid the wheels under the 
worst conditions of weather, and as there will be a large 
reserve of power by the brakes being applied to all the 
carriages, a considerable saving will be effected in the wear 
of tyres alone. Spiral springs, such as Mr. Naylor em- 
ploys, have been in use for years on “ oliver” hammers, and 
in other situations where they have to withstand rough 
usage, and there can be no doubt that they will be found 
reliable in the arrangement we illustrate. 

To remove the brake from the wheels, two pulleys, II, are 
attached to the carriage frame, and one, J, to the main 
lever, a continuous chain, K K, passing over the two first 
and under the one attached to the lever. It will easily be 
seen, therefore, that the chain being fast at one end of the 
train, and hauled taut at the other, the lever, A, under 
each carriage will be successively lifted and the brakes 
removed. ‘The converse of this operation enables the brakes 
to be applied either almost instantaneously or as slowly as 
may be desired. We may liken the operation to a series of 
weights being lowered by means of a winch from a high 
warehouse ; these may be lowered quickly or slowly, accord- 
ing as the brake on the winch is released entirely or 
partially. 

For tightening the chain, Mr. Naylor has devised several 
arrangements, each applicable under certain circumstances. 
In cases where the brake is applied to wagons, an arrange- 
ment is provided for tightening the chain by hand, and 
holding it taut by a brake applied to the winding drum, 
these brakes being so arranged that they can be easily re- 
leased by a man as a train of wagons passes him. We 
intend shortly to illustrate this arrangement of wagon 
brake, and we shall therefore say no more about it here. 
When his system of brakes is applied to a train, and is 
intended to be worked solely by the guards, Mr. Naylor 
either fits to one of the guard's vans an :rrangement of 
winding gear, which enables the guard to tighten the chain 
by hand ; or, if the train is one making frequent stops, he 
places a pinion on the axis of the winding drum, and im. 
parts motion to this pinion by a rack attached to the rod of 
a piston moving in a cylinder to which compressed air can 
be admitted. The supply of compressed air for actuating 
this arrangement is supplied from a reservoir, which is kept 
filled by a pump, this pump being worked by an eccentric, 
which is driven by frictional contact with one of the axles 
of the guard’s van. The reservoir is fitted with a simple 
form of regulator, which, when the pressure reaches the de- 
sired amount, stops the working of the pump by throwing 
the eccentric out of action. 

In the case of a train now being fitted with Mr. Naylor's 








brake on the Lendon, Chatham and Dover Railway, another 
mode of tightening the chain is adopted. In this instance 
the brake is to be worked by either the driver or guard, and 
the apparatus for tightening the chain is to be fixed on the 
engine. It consists merely of an arrangement similar to 
one of Armstrong’s hydraulic cranes, the hydraulic 
cylinder, however, being replaced by a steam cylinder, 
which, by means of a reducing valve, is to be supplied from 
the boiler with steam of 60]b. pressure. We hope ina 
future number, when giving an account of the trials of this 
brake, to illustrate and descrite this arrangement fully. 

Whatever arrangement is employed for hauling in the 
chains, the latter when tightened is held simply by a brake 
on the winding drum, and by releasing this brake gradu- 
ally or suddenly, the brake on the carriages is applied as 
gradually or as promptly as is required. The play of the 
buffers is allowed for and the chain maintained at an 
uniform tension by connecting one end of it to a straining 
lever actuated by a spring. It will be seen, from the par- 
ticulars we have already given, that the brake is always 
maintained in a state fit for instant application, a very 
important feature in the case of brakes applied to fast 
trains. The working parts, too, are but few, and are of a 
very simple kind, and even the entire failure of the lever 
arrangements on one carriage would not affect the appli- 
cation of the brake to the remaining vehicles of a train. 
The arrangement also gives facilities for attaching or de- 
taching carriages, each carriage being provided with its 
own length of chain, while by means of spare lengths the 
system can be continued past vehicles not fitted with 
brakes. Of other advantages of the system we have spoken 
in the article to which we have already referred, and we 
need not, therefore, repeat them here; and we shall thus 
merely mention, in conclusion, that Mr. Naylor’s brake is 
being introduced by Messrs. Budd and Holt, of 7, Great 
Winchester-street-buildings, E.C., at whose offices we 
recently examined some large-sized models of the arrange- 
ment, which illustrate its action very clearly. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLesBroven, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a much 
larger attendance on ’Change at Middlesbrough than there 
was the previous week. The market was a great deal firmer, 
and closed 6d. per ton higher. No. 3 was therefore quoted 
47s. and the other qualities in proportion. This improve- 
ment in the pig iron trade‘is of course due to the armistice and 
the very great probability of a permanent peace. All the 
makers are sanguine that the pig trade will be in a healthy 
condition for many months to come, and feel certain that 
they will be able to obtain renumerative prices. 


The Finished Iron Trade.—Since our last report, the in- 
quiries for rails have been more numerous, and two or three 
contracts have been placed with Cleveland firms. The 
prices are not so as they ought to be, but supposing 
that the war is really at an end, there is little doubt that 
orders which have long been held over will be given out and 

rices will improve. Owing to the great activity in ship- 
uilding, there is an excellent demand for plates and angle 
iron. f ounders are fairly employed. 


The Mechanical Engineers.—Last week we called attention 
to the fact, that the Cleveland Institution of Engineers had 
invited the Institution of Mechanical Engineers to visit 
Middlesbrough in August next, and expressed a belief that 
the invitation would probably be accepted. We are glad to 
be able to state that the Mechanical a rs have decided 
to hold their annual meeting at Middlesbrough. From 
what we know of the ironmasters and engineers in that im- 
portant town and district, we feel sure that the members of 
the Institution will not only meet with a cordial reception 
but will see in that land of model blast furnaces that engi- 
neering is carefully studied. 

Shipbuilding on the Tyne.—On the Tyne during the 
twelve months, iron shipbuilding has toon in a Ssteclons 
condition. Most of the firms have had as much work as 
they could do. Schlesinger, Davis, and Co., of Wallsend, 
have built six fine screw steamers of a total of 5484; 
and 580 horse power. We are glad to find that this firm 





are now busy with six steamers of a total tonnage of 6530 
and 670 horse power. Palmer and Co. of Jarrow, have 
built 19 vessels, including two ironclad frigates for Her 
Majesty’s Government, and several large screws for the 
merchant. service. Their total tonnage amounts to 29,549, 
and the horse power to 2760. C. Mitchell and Co., of Low 
Walker, have built no fewer than 30 vessels, including 
screws, paddles, and composite barges. Their tonnage 
amounts 30,764, and their horse power to 2535. At present, 
all the shipyards on the Tyne are very busy. 


The Hull Dock Company.—To-morrow (Thursday) the 
Hull Dock Company will hold their annual meeting. The 
report to be —— shows that the gross revenue for 1870 
was 130,758/. Os. 4d. an increase of upwards of 33007. upon 
the previous year. The directors recommend a dividend of 
5 per cent. upon the half year. The resident engineer reports 
that during the year the whole of the company’s property has 
been maintained in an efficient condition. The following are 


| the principal of the new works which have been executed, 


namely, “ Albert Dock—Two large warehouses, Nos. 19 and 
20, completed ; and a third, No. 21, approaching completion. 
A new shed 300 ft. long on the north quay. Iwo 20-ton 
steam cranes which are found of great service in shipping 
coal in addition to their use for general purposes. One 3-ton 
hydraulic crane. Twelve 30-ton hydraulic cranes, fixed at 
Nos. 17 and 19 warehouses. The foot-bridge across the 
North-Western Railway connecting the dock quays with 
Bellevue Terrace has been erected. Offices to accommodate 
the Customs authorities have been constructed. The 
machinery for the new dredger is in a forward state, and the 
vessel itself which is being built by the company’s men is 
approaching completion. A large portion of the 115 acres of 
surplus foreshore land westward of the Albert Dock purchased 
by the company having to be reclaimed, steps have been 
taken and will be continued now that the Albert Dock is 
completed fully to develop this valuable property. Victoria 
Doek—The erection of an additional steam crane to lift 
20 tons has been commenced on the south quay. It is 
expected that the new dock offices will be completed in about 
two months.” 








Tue ABC Process Acatn.—It is announced that the 
Metropolitan Board of Works having agreed to the proposal 
of the Native Guano Company to erect trial works at Cross- 
ness, in order that they may give proof of the results of their 
ABC process on the sewage of the metropolis, the company 
will enter on the necessary arrangements with all possible 
despatch. , 





InsTITUTION OF MECHANICAL ENGINEERS.—The twenty- 
fourth anniversary meeting of the members of this Institu- 
tion was held on Thursday, the 26th of January, in the 
Lecture Theatre of the Midland Institute, Birmingham, 
John Ramsbottom, Esq., President, in the chair. The 
Secretary (Mr. W. P. Marshall) having read the minutes of 
the previous meeting, the annual report of the Council was 
then presented, which showed the prosperous condition of 
the Institution ; and reference was made to the successful 
and interesting meeting held in Nottingham last summer. 
The annual election of officers then took place, John Rams- 
bottom, Esq., being re-elected President; and the election of 
new members was also announced. After the meeting a 
number of the members and their friends dined together, in 
celebration of the twenty-fourth anniversary of the In- 
stitution. 





TrenvuantTEPsc Surp Canat.—An Act was passed by the 
Mexican Congress in December authorising the Tehuantepec 
Railway Company to construct a ship canal, in addition to its 
railway, to connect the waters of the Gulf of Mexico with 
the Pacific Ocean. The charter or concession contains twenty- 
one articles, and provides that the canal shall be of a depth 
sufficient to pass ships drawing 19 ft. of water. The conces- 
sion is granted for 99 years, the explorations and surveys 
must be completed within three years, and the work must 
commenced within one year after the plans and profiles have 
been submitted to the ident of the Republic of Mexico, 
and have been approved by him. The right of way is to be 
free, and one- the public lands within five miles of each 
side of the canal are granted to aid in its construction. For 
99 years the Mexican Government will exact no contribution 
for transit through the canal, nor on the capital invested 
therein, but after that period the Works are to become the 
property of the Government. 





— eee 

















Fes. 3, 1871.] 





ENGINEERING. 


93 








RECENT PATENTS. 

Tux following specifications of completed patents are all 
dated within the year 1870; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No, 440, 8d.) Abel Hureau de Villeneuve, of 23, 
Boulevard de Strasbourg, Paris, patents an arrangement of 
engine intended to be driven by gases generated by the 
combustion of liquid hydrocarbons in a closed chamber under 
pressure, these gases being mixed with others obtained by 
the injection of other liquids into the chamber. The details 
of these plans could not be described briefly. 

(No. 457, 8d.) Edmund Louis Renleus, of Brussels, 
patents an apparatus for registering the number of trucks, 
wagons, or other vehicles passing over a certain point. 
The apparatus appears to be especially intended for register- 
ing the “ output” of mines. 

(No. 468, 10d.) William Brass, of Old-street, St. Luke’s, 
and Pinder Hackworth, of Albert-street, Penton-street, 
patent an arrangement of stone-dressing machine. In this 
machine the face of the stone to be dressed is ground by an 
iron disc, like the face-plate of a lathe, revolving in a vertical 
plane, the stone itself being carried by a suitable carriage 
which may be said to correspord to the slide rest. Sand 
and water are supplied between the disc and the stone to 
be dressed, but we fear that from the fact of the face under 
operation being in a vertical position, the sand would not 
remain in contact with it long enough to be of much use. 

(No. 486, 1s. 4d.) Thomas Russell, of Aberdeen, patents 
a method of applying auxiliary screw propellers to vessels. 
In this arrangement a pair of propellers are attached to 
shafts which are lowered down by the side of the vessel in 
an inclined position, and which are provided at their upper 
ends with bevel wheels gearing into similar wheels on a 
cross shaft driven by a deck engine. The arrangement is 
a promising one. 

(No. 497, 10d.) Ferdinand Oliver Camroux, of Deptford, 
and George Oliver, of Wapping, patent a machine for 
crushing stone, &c. In this machine the material to be 
broken or crushed is fed in between two discs having slightly 





conical faces, these discs being carried by axes which are 
inclined to each other so that the discs are closer together 
at their lower than their upperedges. The annexed sketch 
will explain the arrangement. 

(No. 510, 1s. 6d.) Frank Clarke Hills, of Deptford, 
patents various improvements connected with the manu- 
facture and purification of gas which it would be impossible 
for us to describe briefly, but which are worthy of the 
notice of gas engineers. 

(No. 511, 1s. 6d.) William Bridges Adams, of Wood- 
stock-lodge, Granville-park, Blackheath, patents a variety 
of modes of constructing permanent way, some of these 
methods of construction being especially intended for tram- 
ways. The patent also includes forms of locomotives and 
carriages for running on tramways or ordinary lines. The 
plans included in Mr. Adams's patent are too numerous for 
us to attempt a description of them here; but we may pro- 
bably have more to say of some of them on a future occa- 
sion. 

(No. 518, 10d.) William Adams, of Glasgow, patents 
an arrangement of stone-dressing machine in which the 
dressing operation is performed by causing the surfaces of 
two stones to be dressed to be rubbed together while sand 
and water are fed in between them. In this machine the 
two blocks of stone are placed each upon an independent 
table, these tables being each attached to a pair of crank 
shafts so that they have a vertical and horizontal motion 
given to them. The blocks of stone are forced together by 
springs, and an arrangement of archimedean feeder is pro- 
vided to supply the sand regularly. 

(No. 523, 6d.) William Edward Newton, of 66, Chan- 
cery-lane, patents, as the agent of Andrew Jackson Dexter, 
of North Foster, U.S., a form of helical plate spring in- 
tended to be equally elastic whether subjected to light or 
heavy pressure. The coiled plate of which this spring is 
made is strong and heavy at the middle part while the 
other parts are gradually tapered towards the extremities. 
It is intended that when the spring is subjected to a light 
pressure the ends only shall yield, while when a heavy 
pressure comes upon it the light ends will close up and the 
elasticity will be derived from the heavier central portion. 
There are ho doubt many situations in which springs of 
this kind could be advantageously employed. 

(No. 536, 10d.) John Henry Johnson, of 47, Lincoln’s- 
inn-fields, patents, as the agent of Jules Mathieu, of Paris, 
arrangements for screening paper pulp by the aid of revolv- 
ing screens, the pulp being expelled through these screens 
by centrifugal action. 








(No. 539, 8d.) James Jones Aston, of 18, Pembroke- 
gardens, Kensington, patents an absurd form of propelling 
wheels intended as substitutes for ordinary paddles, these 
wheels consisting each of a number of disc rings having 
their lower edges immersed in the water. The arrange- 
ment is merely a modification of the disc wheel propellers 
patented by the same inventor in 1858, the practical worth- 
lessness of which had, we thought, been exposed years ago. 

(No. 541, 8d.) Henri Adrien Bonneville, of 10, Sack- 
ville-street, Piccadilly, patents, as the agent of Marie 
Henri Audemar, of Montceau, France, the arrangement of 
expansion gear for steam engines illustrated by us on page 
8 of our last volume. 

(548, 8d.) William Brown and Charles Neale May, of 
Devizes, patent improvements in their neat arrangement of 
feedwater heater for portable engines, illustrated by us on 
page 526 of our sixth volume. The improvements con- 
sist in forming the water jacket of the heater with an air- 
chamber at the top, this air-chamber preventing the jacket 
from being burst by the water freezing within it in cold 
weather when the engine is not in use. 

(No. 549, 10d.) William Edward Newton, of 66, Chan- 
cery-lane, patents, as the agent of Francis Brown Blanchard, 
of New York, constructing steam boilers in sections which 
are successively heated and in which the water is main. 
tained at different temperatures according to its distance 
from the fire, the circulation of the water proceeding from 
a cooler to a hotter part of the boiler. This plan has been 
proposed before, as has also that of interposing between the 
high and low-pressure cylinders of compound engines a 
receiver heated by the products of combustion, and that of 
surrounding the cylinders of compound engines with jackets 
in which the products of combustion are made to circulate, 
both of which plans are included in the patent under notice. 

(No. 553, 1s.) Henry Bessemer, of Queen-street-place, 
patents modifications of his “steady cabins” for sea-going 
vessels described by us on page 24 of our last volume. 

(No. 559, 10d.) Thomas Blackwood, of Port-Glasgow, 
patents fitting compound marine engines (of that class in 
which the high and low-pressure cylinders drive cranks in 
right angles to each other) with a valve so arranged as to 
shut off the communication between the two cylinders, and 
at the same time place the exhaust of the high-pressure 
cylinder in communication with the condenser or the atmo- 
sphere. Combined with this arrangement is a pipe by 
which steam can be admitted to the low-pressure cylinder 
direct, thus enabling the engine to be worked as if it was 
not “compounded.” The object of the arrangement is to 
facilitate starting the engine in certain positions. 

(No. 565, 3s. 10d.) James John Holden, of Mark-lane, 
patents arrangements of gas retort charging and drawing 
machinery, which it would be impossible for us to describe 
briefly. 

(No. 566, 8d.) Philip Kearney Macgregor Skinner, C.B., 
St. James’s-square, patents a most unpromising form "of 
submerged propeller, which we have not space to describe 
here. 

(No. 569, 1s. 10d.) John Saxby and John Stinson 
Farmer, of Canterbury-road, Kilburn, patent improved 
arrangements for locking and securing railway points and 
signals during the passage of the train. These plans are 
worthy of the notice of those interested in such matters. 

(No. 570, 6d.) Adam Wingard, of San Francisco, 
patents a complicated form of paddle wheel which is very 
far from being an improvement on the kinds in ordinary 
use, although the inventor claims great things for it. 

(No. 571, 1s. 10d.) Samuel Firth, of Leeds, and Frederick 
Hurd, of Rochdale, patent improvements in the arrangement 
of coal-cutting machine described by us on page 356 of our 
eighth volume, and also improvements in the traversing and 
hauling arrangements patented by Samuel and William 
Firth, in May, 1864. We may perhaps have something to 
say of these plans hereafter. 

(No. 575, 10d.) Thomas Bell, of 24, Camwick-road, 
Lincoln, and Francis Roper, of 43, Monson-street, Lincoln, 
patent the arrangement for feeding thrashing machines of 
which we gave a description on page 74 of our last 
volume. 

(No. 583, 2s. 2d.) Alexander Melville Clark, of 53, 
Chancery-lane, patents, as the agent of Claude Brunon, 
Barthélemy Brunon, and Gabriel Brunon, of 13, Boulevart 
St. Martin, Paris, some ingenious machinery for manufac- 
turing wrought-iron railway wheels. These plans are 
worthy of the notice of wheel-makers, although we doubt 
the efficacy of the proposed method of welding together the 
spokes and nave of the wheels. 

(No. 584, 10d.) Abraham Ripley, of 34, West-square, 
Southwark, patents an arrangement of rotary engine which 
we shall perhaps illustrate shortly. 

(No. 589, 8d.) Robert Richardson, of 28, Great George- 
street, patents making landing stages at a sufficient distance 
from the shore, and connecting them with the latter by a 
subway. We fear that there are but very few, if any, 
situations in which this method of placing a landing stage 
in communication with the shore would be found preferable 
to a connecting pier. 

(No. 591, 10d.) Thomas Thomas, of New Tredegar, 
Monmouth, patents the application at the top of a mine 
shaft, of an additional pulley traversed by a rope, the two 
ends of which are attached to the carriages, so that if the 
ordinary winding rope breaks the carriages will still be sup- 

rted. 

(No. 594, 1s. 10d.) Charles William Siemens, of 8, Great 
George-street, patents methods of producing cast steel direct 





from iron ores, These plans require a more extended 
notice than we can give them here. 

(No. 599, 10d.) Louis Sterne, of Great Queen-street, 
Westminster, patents methods of attaching india-rubber 
segments to wheels, so as to form elastic tyres. The india- 
rubber blocks or segments are attached to metal plates 
during the process of vulcanisation, and these plates are 
secured to the wheel rim by bolts or rivets, and by rings 
placed over their edges, which project laterally beyond the 
india-rubber blocks. 

(No. 601, 10d.) Robert William Thomson, of Edinburgh, 
patents arrangements to be employed in connexion with 
traction engines for cultivating land, these arrangements 
being particularly, although not exclusively, intended for 
use with the patentee’s well-known ‘‘road steamer’ with 
elastic tyres. These plans consist in attaching to the road 
steamer triangular frames provided with ploughs or culti- 
vating tines, these frames being hinged to the engine, and 
being capable of being raised and lowered by steam cylin- 
ders. Certain arrangements of guide wheels are also added, 
which we could not describe briefly. We cannot consider 
this arrangement of steam cultivating apparatus a promis- 
ing one, 





AMERICAN LOCOMOTIVES, 
To rue Epiror or EnGIngERING. 

Sir,—The American railroad engine, as compared with 
European locomotives, bears upon its face the stamp of much 
fertile originality, similiar to that of American steamboats 
and bridges, when confronted with transatlantic works of a 
kindred class. In the United States there are differences, 
in the construction and working of the means employed to 
promote land and water intercourse, which may be called 
only external differences, arising from the peculiar tastes 
and manners of the people; but, between American en- 
gineering practice and that of the old country, there are 
also special distinctions, called for often by strictly limited 
expenditure, by the necessity of speedy completion, and 
dictated in many cases by Nature herself. 

It is on the American continent, where some of the 
grandest wonders of the world of nature and of art simul- 
taneously appear before the traveller — whether he be 
traversing endless prairies or the Sierra Nevada on the 
Pacific Railroad, or skirting on a ‘‘floating palace” along the 
beautiful scenery of the American Rhine—the Hudson river. 
And probably there is no other place on the whole globe 
where such an impression of might and majesty is left upon 
the mind—no other spot where such a sublime scene of 
eternal power and of mortal effort burst upon the view, as 
at the Falls of Niagara and the adjacent suspension bridges. 
It was a bold idea to stretch such a wonderful structure, as 
that completed by Mr. Roebling, across Niagara river, which 
signifies, in the symbolical language of the Iroquois Indians, 
“ Thunder of Waters,” and which streaming deep below the 
table land through its rocky bed, boils and ‘eaps and foams 
onward to the whirlpool below ;—and there is also the new 
and graceful, though less monumental, Clifton Bridge, sus- 
pended like an iron cobweb over that tremendous ghost of 
spray and mist, that perpetually arises from the bright 
green water in its giant leap! 

Such difficulties, and many others equally as great, the 
American engineer has met with an inventive skill, an 
amount of pluck and mechanical instinct which—as must be 
universally admitted—do him much individual credit and 
honours the whole nation. But to return to our subject, 
viz., “ American locomotives.” I have examined them in 
detail at the manufactory ; witnessed their performances 
on all kinds of track, and I am compelled to confess, that 
what I saw far exceeded my anticipations. 

Beginning with the engine and the various mechanical 
details, as designed and constructed in the manufactory, a 
very marked difference, as compared with English practice, 
will be noticed. The boiler is invariably lighter, the 
maximum thickness of the iron plates composing the 
barrel and firebox being $in. (with the exception of the 
tubes plates, #in. thick), while steel plates from }in. to 
in. are frequently used. The boiler tubes are generally 
of iron. The longitudinal seams of the boiler and firebox cas- 
ing are double rivetted, and they are moreover strengthened, 
in many cases, by flat bars of iron, placed sometimes across 
the joint at short intervals, sometimes right along the joint 
on the inside of the boiler. ‘The firebox crowns are usually 
stayed by transverse stays, composed of two plates # in. 
thick, which are welded together at the ends; these stays 
being connected to the crown of the firebox casing by sling 
links. The firebox casing is generally raised above the 
boiler barrel, and the junction between the two is effected in 
a simple manner by the “‘ connexion sheets,” forming a short 
conical barrel, and dispensing thus with the tedious operation 
of moulding the front casing plate to any intricate shape. 
No solid wrought-iron rings are interposed at the firedoor 
and firebox bottom, but the plates are flanged so as to 
meet, when they are rivetted together. The smokebox is 
usually cylindrical, forming a continuation of the boiler 
barrel, and resting ona cast-iron saddle, which carries in 
its turn the cylinders, and, in some cases, also the bogie 
pin. 

One of the peculiarities in American locomotive con- 
struction is the framing, which is made of square bar iron, 
welded together, slotted, planed all over and entirely finished. 
The “bar frames,” besides being very rigid in every direc- 
tion, admit of easy access to the link motion; they form at 
the same time a good base for attaching the various 





brackets and guide-plates. The cylinders, which are usually 
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outside, are hung from the top bars of the frames; and in 
order to insure a firm base for the cylinders, and to prevent 
independent strains on the frames, a cast-iron separate bed- 
plate or “saddle” is inserted between them, or the cylinder 
castings are made to extend inwards, where they are firmly 
bolted together. The valve chests are on the top of the 
cylinders—a very good plan, by the bye—the valves re- 
ceiving their reciprocal motion, through the intervention of 
rocking shafts, from the eccentrics and motion links, which 
are placed, as in English engines, inside the frames. 

As a rule, the various details of the motion and gearing 
are admirably well proportioned and carried out, although, 
for the sake of cheapness, “ professional etiquette” is some- 
times grossly neglected, as witness cast-iron piston rod 
crossheads, cast in one piece with the pin and guide-blocks ! 
The ends of the connecting and coupling rods, where they 
take hold of the crank pins, are always fitted with straps 
secured similarly to the large ends of connecting rods for 
inside cylinder engines. The brasses. are generally closed 
on the outside, so that the crank pins may be entirely 
enveloped, and by this “dodge” (which is well worthy of 
imitation) the pins are kept out of the way of dirt. An 
attempt is often made to guide the piston rod crossheads by 
bars arranged above the centre line of the cylinders, as 
shown by your illustration of a goods locomotive for the 
Pennsylvania Railroad, on page 156, vol. vii. Sometimes 
a single guide bar only is employed, care being taken, how- 
ever, to give it the necessary rigidity, and to provide ample 
bearing surfaces for the upward thrust and the downward 
pull of the connecting rod. The object of this arrangement, 
which is identical with that of the plans of Mr. Stroudley 
and of Mr. Reynolds (likewise illustrated in ENGINEERING), 
is to clear the bogie wheels, or to effect, in the case of an 
engine with the leading wheels coupled, a reduction of the 
distance at which the cylinders are apart transversely. 

The cast-iron wheels form another distinctive feature in 
American practice. The small chilled cast-iron disc wheels 
of their engine tender and car trucks answer admirably well, 
being cheap, strong, and durable at the same time; but as 
regards the driving wheels with hollow spokes and rim, they 
are, after all, but a primitive contrivance as compared with 
the solid wrought-iron wheels now manufactured to such 
perfection by the leading British locomotive makers, and 
especially by some Belgian and French firms. To turn out 
a really good wrought-iron wheel, special tools and appli- 
ances, and superior manual skill, are indispensable, and it 
is, perhaps, the lack of these that has prevented the Ame- 
ricans from making an attempt in this direction. 

The boiler feed pumps also deserve mention, injectors being 
totally ignored, or, if employed at all, of such dimensions as 
to serve merely as auxiliary boiler feeders. The pumps are 
always placed on the outside of the frames, and, frequently, 
even outside the coupling rods, in which latter case they are 
bolted on the guide-bar brackets, being thus of very easy 
access, The pumps are usually worked from the piston rod 
crossheads, and they are provided with two air chambers, 
one for the suction and one for the delivery pipe. 

Much ingenuity is displayed in the manner of setting 
engine and tender on the wheels; in fact, the problem of 
making an easy riding engine, offering, at the same time, 
the least amount of internal resistance, has been solved by 
the Americans most successfully. Much might be written 
on the history of the swivelling truck, the faithful “ track 
feeler” of the American locomotive, and it would take a 
very graphic pen, indeed, to record fully all the modifica- 
tions and transformations this useful contrivance has already 
encountered. Swivelling trucks—better known, perhaps, by 
the quasi-mysterious name of “‘ bogies” —are employed as 
carriers under the engines, tenders, and cars on all American 
railways, but, as far as I could learn, no attempt has ever 
been made to utilise the advantages of the bogie system in 
that part of the engine, which, properly speaking, supplies 
the traction power; in other words, the steam cylinders and 
gearing are always fitted to the main system of the engine, 
independently of ‘the bogies. If the trucks, as they roll 
along, are watched from the car platforms, it will be noticed 
that they get the more uneasy the more the speed increases, 
manifesting, at high speeds, a strong “galloping” move- 
ment ; and this characteristic phenomenon would, perhaps, 
be seriously aggravated by the additional disturbing forces 
resulting from the employment of steam cylinders. At all 
events, the check chains provided throughout, in connexion 
with the American trucks, are not suggestive of abundant 
safety. For heavy work, at very slow speeds, however, 
such as climbing crooked inclines, it would be advisable 
to employed engines mounted upon two steam trucks, 
whereby both the power and the flexibility of the locomotive 
would be increased. Compensating levers are used on all 
American engines, not only between the coupled driving 
wheels, but often, also, between the front pair of coupled 
wheels and the bogie. In many cases the equalisation of 
the weight is still further carried out by the employment of 
transverse compensating beams, as used also by Borsig, and 
on almost all the German locomotives. 

As regards the general form of American locomotives, 
the most striking feature is the extent to which the weight 
is subdivided over a greater number of wheels. The stan- 
dard passenger engine has invariably four-coupled driving 
wheels, one four-wheeled truck under the forward part of 
the locomotive, and two four-wheeled trucks under the 
tender, making in all sixteen wheels against the ten or 
twelve wheels of an English engine of similar proportions. 
On some lines the goods traflic is worked by exactly the 
same type of engine, the increased traction power being 





obtained merely by a slightly reduced diameter of the 
driving wheels, and a few. tons more adhesion,. But, what 
may be termed the “ standard” goods engine has generally 
six coupled driving wheels of from 4 ft. 3 in. to..4 ft. 8 in. 
in diameter, while the driving wheels.of the passenger 
engine. range from 5 ft. to 5ft. 8in. in diameter. The 
weight of the passenger locomotives, loaded, is from 27 to 
80 tons, of which weight 60 to 65 per cent..rest on the 
coupled wheels. The weight. per. driving wheel on the 
goods engine is very seldom more, but having usually two 
coupled wheels more, the adhesive power of the goods engine 
would consequently be 50 per cent, greater than that of the 
passenger engine. 

In outside appearance and finish. the American locomo- 
tives present much original conception and, not unfre- 
quently, real artistic merit. The Yankees seem to place 
great pride in their engines; and it is indeed a proud sight 
to see an American engine entering a station, blazing in 
polished brass, embellished with rich painting, bells ringing 
and whistle roaring—a sight very apt to compensate, 
temporarily, for the noted shortcomings of American stations. 
At a first glance, some of the accessories that give so much 
individuality to the engine, as cow-catchers, signal bells, 
tremendous head-lights, and mighty steam-whistles, may 
appear somewhat superfluous, but this idea is soon dis- 
pelled when a journey is made on the engine foot-plate. 
It will then be observed that there is nobody to keep the 
track; at way-crossings there is no barrier of any kind, 
but a board is stuck up instead, bearing one of the follow- 
ing warning descriptions; Railway crossing! Look out for 
the engine! or, as here in Lower Canada: Traversée de 
chemin de fer! The well-known voluminous smoke-stacks 
are necessary on account of some kinds of fuel consumed, 
while the commodious “cabs” shelter the men, through 
summer and winter, in the performance of their arduous 
duties. 

We will now proceed to witness the performance of 
American engines. One of the most striking observations 
is the ease, not to ‘say ‘‘ grace,” with which the compara- 
tively light locomotives do their work—and heavy work, 
too—over the rough roads of the United States and Canada. 
M. Eugene Flachat is evidently of opinion that the engines 
are worked at the sacrifice of regularity, speed, and 
security, for on page 229 in his ‘‘ Traversée des Alpes,” he 
says: “Les machines Américaines ne sont pas construites 


d’aprés un systéme qui produise pour elles une adhérence | | 


supérieure,aux autres, mais elles sont employées sur les 
rampes au maximum de leur puissance motrice et de l'ad- 
hérence disponible: de 1& une irregularité dans leur marche 
qui ne se concilierait ni avec la fréquence des trains sur nos 
lignes, ni avec la sécurité qui est la premiére condition de 
cette maniére de voyager. 

“Le train Américain est considéré comme un navire 
voguant db travers l'océan, Il marche vite quand les cir- 
constances sont favorables; il marche lentement quand le 
travail s’accroit par les variations du profil; il franchit de 
trés-fortes rampes en réduisant considérablement sa vitesse, 
sans que la machine soit douée d’aucune supériorité quant 
& la production de vapeur et aux moyens de transmettre sa 
puissance motrice des cylindres aux roues.” 

The average gross tonnage of passenger trains here is 
probably double that of English trains ; still, with from six 
to seven passenger cars, weighing, loaded, about 20 tons 
each, a baggage car of the same weight, and a Pullman 
drawing-room or sleeping car of from 30 to 35 tons weight, 
the engine gets quickly away from the stations, and without 
“slipping.” Of course there must be some material reason 
to account for the superior useful effect given by American 
engines. In the first place, American engineers generally 
take the car friction at 51b., and the engine friction at 
10 lb. per ton, irrespective of atmospheric resistances. These 
low figures—accepted, probably, more by long experience 
than by any direct experiments upon train resistance— 
must he attributed chiefly to the employment of bogie 
rolling stock, central buffers with loose couplings and oil- 
tight axle boxes, which latter are always lined with an 
excellent bearing alloy. I have had some conversation, on 
the subject of locomotive perfermances, with one of the 
leading railway engineers in the States, and although the 
theories then advanced may not universally be accepted as 
infallible, yet they carry such weight with them that it will 
be well to enumerate them here. These points, which are 
independent of train resistances, refer essentially to the great 
steaming power of the American locomotive boilers, and to 
the manner in which these boilers are being worked and fed. 
The quick steam generation is mainly due to three causes, 
viz., the intensity of the fire, the thinness of the plates com- 
posing the firebox, and the extremely forced draught. By 
these means a boiler of moderate proportions and heating 
surface is worked up—though at a more rapid rate of com- 
bustion—to an extent never attempted abroad. . The 
injector has been condemned by the Americans as being 
an expensive boiler feeder. Counter pressure steam 
brakes are equally unpopular out here, but each swivel- 
ling truck under the train, with the exception of the lead- 
ing engine bogie, is always furnished with a hand brake. 

Great activity prevails in American railway matters, and 
all the locomotive works are consequently very busy. I 
understand that Messrs. Baldwin, of Philadelphia, will have 
turned out not less than 200 locomotives during the last 
twelve months. Locomotive building on this. eontinent, 
must, indeed, have made great progress of late, as verified 
by the perfect organisation of the workshops and the syste- 
matic manner in which the work «is turned out. In 





general, my visit to this great country has made a lively 
impression on me, which, I am sure; will be shared by most 
impartial critics, that, in the speciality of locomotive con- 
struction the Americans are fully equal, if not ahead, of the 
best European practice. 
I remain, Sir, yours faithfully, 
A. BRUNNER. 
Montreal, January 1, 1871. 





DREDGING MACHINE FOR THE RIVER 
WITHAM. 
To THs Eprror or ENGINEERING. 

Srz,—Pressure of business has hitherto prevented our 
earlier notice of the claim Mr. W. F. Hobrough apparently 
sets up as the desi of the steam dredging machine, con- 
structed by us, and now at work on the river Witham, illus- 
trated and described in Eneinggnine of 30th December 
last; that Mr. Hobrough rendered considerable service in 
the construction of the vessel, and in superintending various 
arrangements connected therewith, we are perfectly willing 
to admit ; but that he designed any of the machinery or made 
the drawings from which the machinery was constructed, we 
emphatically deny, and in proof of this, we py enclose copy 
of a letter we have received from Mr. John Moore, the gen- 
tleman who ordered the dredger of us: 

Cory.] 
“ Plumstead-road, Norwich, Jan. 17, 1871. 

“ Gentlemon,—My attention bas been drawn to an illus- 
tration and description in Exernsgenine of 30th December 
Jast of the 16-horse power dredger and carrier, which you 
constructed for me on the river Witham, and stated to have 
been designed by Mr. W. F. Hobrough. As such is not the 
fact, and fikely not only to mislead, but to be the means of 
your losing other work of this description, I think you 
ought at once to put the matter right, and I shall be happy 
to give any information that may be required. I know you 
furnished me with all the drawings and specifications, and 
that the carrier (for which the dredger, &c., is chiefly re- 
markable) was entirely the suggestion of one of your staff, 
and is totally different to anything ever suggested by Mr. 
Hobrough; and he simply superintended the construction 
for me, and for which J paid him his weekly wages. __ 

“T may add, I have still the model of the carrier, which I 
had made to test the working before the dredger was built. 

“Yours oan. 
(Signed) “Joun Moors. 

“ To Messrs. Riches a Watts, Engineers, Norwich.” 
Trusting you will find a place for the above in your next 
issue, We are, Sir, yours truly, 

RicuEes anpD Watts. 

Dukes’ Palace Iron Works, Norwich, Jan. 30, 1871. 








ROAD STEAMERS IN INDIA. 

Tue Times, os of Thomson’s road steamers, says : 
“ These engines had scarcely been tried and found successful 
when the Indian Government, with praiseworthy alacrity, 
purchased a small one of about 8-horse power, with a view 
to testing its adaptability to passenger and goods traffic in 
that country. The machine was placed under the super- 
intendence of Lieutenant R. E. Crompton at Umballa, 
and the result of his experiment was so satisfactory to 
the Director-General of Post Offices in India that, at 
his recommendation, the Governor-General in Council 
gave orders to purchase in England four engines, with 
india-rubber tires of great power, and capable of attain- 
ing an average speed of ten miles per hour. Mr. Thom- 
son, with the assistance of Lieutenant Crompton, has com- 

leted the designs of these engines, and their manufacture 
os been intrusted by the Indian Government to Messrs. 
Ransome, Sims, and Head, of Ipswich, with instructions to 
make them as complete as possible in every detail, and perfect 
them with all the latest and most scientific improvements. 
It is intended to run them between two stations in the Pun- 
jab, viz., Rawul Pinde and Jhelum, 68} miles apart. : 

“ The former is the largest?militaryjstation in the Punjab, 
or, in fact, in Northern India. The troops stationed there 
form the reserve to Peshawur, the gate of British India 
towards Central Asia, and it has always been held desirable 
to maintain along the line of the grand trunk road north- 
ward a-system of transport, which, while jforming a cheap 
and easy means of communication in time of peace, shall 
be always immediately available for the transport of troops 
and war material should any disturbance} break out on the 
frontier, and hence the selection by the Indian Government 
of this section of road for the experiment. In order to 
give ample margin for repairing the engines, or meeting any 
unusual pressure of traffic, the four engines are only re- 
quired to work daily one up and one down train over the 
whole distance. ‘5 

“ This train will, on ordinary occasions, consist of one, and 
on extraordinary occasions of two omnibuses, and will run 
the distance in seven hours, inclusive of all stoppages. Ono 
omnibus will carry 20 first, 20 second, and 20 third class 
passengers, with 50 cwt. of mails and luggage, which will be 
sufficient for every-day traffic. When itis considered that, 
all buildings, rolling stock, repairing shops, &c., included, the 
total cost of the plant will be rather less than 120/. a mile, it 
will at once be seen how important an experiment this is. 
The question must at once arise to all thinking minds: Is 
not such a line preferable toa narrow gauge railway or tram- 
ways on runs not exceeding 80 miles in length, and where 
the traffic is limited, as in this instance, toa maximum up 
and down traffic of 120, or average 30 persons per diem? 
As regards the capability of this train when massed as a 
transport train for troops much could be said. From experi- 
ments already made, there is no doubt that the four engines 
with their omnibuses could transport 200 men, with baggage, 
ammunition, and food for a week, a distance of 100 miles in 
a day, or two batteries of 40-pounder Armstrongs of posi- 
tion, consisting of 12 guns with their ammunition, to the 
same distance.” 
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THE ACTION OF STEAM IN THE 
CYLINDERS OF LOCOMOTIVES. 
By Frep. J. SLADE. 

(Concluded from page 90.) 

Period of Compression. With the link motion, as 
with all other valve motions in which a single slide 
valve is used to cut off the steam at an early point 
in the stroke, it is an inevitable result that the 
escape of the steam in front of the piston on its 
return stroke will also be cut off before the latter 
has reached the end of its stroke. The steam re- 
maining at this instant between the piston and the 
end of the cylinder is, when the piston has com- 
pleted its stroke, compressed into the space of the 
clearance and the steam ways, and in undergoing 
this change of volume opposes a continually in- 
creasing resistance to the motion of the piston, the 
total amount of which, with early points of cut-off, 
bears a considerable proportion to the total useful 
pressure on the other side of the piston, and of 
course reduces the power of. the engine in just that 
proportion. This diminution of power is, however, 
not wholly at the expense of the fuel consumed, as 
the compressed steam fills a space which would other- 
wise require to be filled with live steam from the 
boiler at the commencement of the next. stroke. 
The effect is the same as would be produced by 
admitting less steam to the cylinder. Indeed, the 
waste room at the ends of the cylinder can, under 
the ordinary conditions existing in practice, be 
more economically filled or partially filled by com- 
pressing through a short distance steam of about 
the atmospheric pressure, than by taking fresh steam 
for the purpose. ‘That is to say, the work absorbed 
in compressing the low-pressure steam, as shown 
by the area cut off from the indicator diagram by 
the rounded. corner thus produced, will be less than 
the work which the amount of live steam required 
to fill the same space under the same pressure 
would have been capable of doing if admitted while 
the clearance space was filled and expanded in the 
usual manner. ‘The compression of the steam in 
front of the piston as it approaches the end of its 
stroke, serves a purpose which is of considerable 
importance for the smooth working of the engine, 
in absorbing the momentum of the reciprocating 

arts when being brought to rest at that moment. 
The propriety of employing this ‘‘ cushion” of steam 
when it can be avoided, as well as the amount of it 
which should be allowed are questions upon which 
engineers hold diverse opinions, and with those 
forms of valve gear which do not necessitate com- 
pression, it is frequently dispensed with altogether, 
with the idea that its presence is injurious rather 
than beneficial. ‘The value of compression will, of 
course, depend on the manner in which the steam 
is worked in the cylinder, the weight of the re- 
ciprocating parts, and the speed of working, and 
therefore will not be the same for all engines. But 
these data being given, it is then perfectly possible 
to find the exact pressure coming on the crank pin 
at the end of the stroke, and thus to determine 
whether a cushion of steam in front of the piston 
would serve a useful purpose in reducing and finally 
reversing the direction of that pressure before the 
admission of the full pressure of steam, and thus 
avoiding any tendency to thumping and heating. 

If we neglect the effect of the varying inclination of 
the connecting rod in producing the unequal velocity 
of the piston at the opposite ends of the stroke, and 
take simply the motion of the crank pin measured 
in the direction of the centre line of the engine, we 
can find a very simple rule for determining just 
how much pressure per square inch of the piston is 
required to start the reciprocating parts into mo- 
tion, or to bring them to rest again as the case may 
be. The quantity of work stored up in the reci- 
procating parts at any instant is proportional to the 
square of their velocity, and the difference of the 
squares of their velocities at any two points will re- 
present the amount of work imparted to or taken 
from them in passing through that interval. ‘The 
pressure exerted either in the direction of the mo- 
tion of the piston, or the opposite, according as the 
parts are being stopped or started into motion, will, 
therefore, be proportionate to the difference of the 
squares of their velocities at any two points divided 
by the distance moved through in passing between 
them, measured on the centre line, since the 
quantity of work imparted or abstracted is the 
product of the pressure by the distanve through 
which it is exerted. Now if we let 

S=mean speed of piston in feet per second, 





R=revolutions of engine per minute, 

L=length of crank in feet, 

W=weight of reciprocating parts, 

a and a', two consecutive angles of the ‘crank 
differing from each other by but an infinitely small 
angle, 

year of piston in square inches, 

P=pressure exerted by the inertia of the parts, 
then 1.5708 S sin a=forward velocity of recipro- 
cating parts in feet per second, and we have 
(1.5708 5 sin a)? — (1.5708 S sin a")? “a tie a: 


L ver sin a—L ver sin a! 
ference of the squares of the velocities of the parts 
at two consecutive points divided by the distance 
assed through between them. Now we know 
oe the laws of falling bodies that the force of 
gravity, or a pressure equal to the weight of a body, 
will impart to it a velocity of 32.2 ft. per second in 
moving through 16.1 ft., and hence we have this 
proportion : 
(1.5708 S sin a)*— (1.57088 sin a1)? , 
L ver sin a—L ver sin a! . 
32.2)? 
(32.2) -s PW, 





To 
or, 








(1.5708 S sin @)?—(1.5708 S sin at)? w__ (32.2)? Pp: 
L ver sin a— L ver sin a! _ 

and collecting the numerical and known quantities 
in one term of the equation, we have 

0383 S? Wine sin? a—sin* a! 

‘ime ? ver sin a—ver sin a’ 
but the second fraction is equal to 2 cos a*, and 
hence we have, 





L 


Cos a being a factor of this quantity shows us 
that the value of P will vary in the direct ratio 
of the distance of the crank pin from the centre of 
the stroke measured on the centre line, At either 
end of the stroke cos a=] or the pressure absorbed 
or given out by the inertia of the reciprocating 


parts, would be .0766 = 





_.0766 S* W,, , 


» while at the centre of 





4 
the stroke cos a=0, and no pressure would be ex- 
erted, the parts moving for the instant with an uni- 
form velocity. ‘To render this formula a little more 
ready of application, we may express the speed of 
piston in terms of the number of revolutions per 
minute instead of in feet per second. For this pur- 
pose we have, S= at , and substituting this above, 
we have P=.00034 R? LW. For the pressure per 
square inch of piston equivalent to this, we of 
course have, 
P_. __ .00034 R? LW 
A A 

With this formula, therefore, we can easily draw 
on an indicator diagram a curve which shall repre- 
sent the pressure on the crank pin for each point of 
the stroke, by adding the pressure given by the 
formula for each point to that shown by the dia- 
gram during the last half of the stroke, and sub- 
tracting the same quantities during the first half. 

To illustrate by an example: 

The diagram, Fig. 12, shows the pressure existing 








* The square of the sine of a’ is c?, and sin? a=(c+d)?= 








} €-—--- f----> J 
c2+-2 dc+d?, hence sin? a —sin? a'=2 de+d2. 
Also ver sin a—ver sin a' is seen from the figure to be e ; 
we have, therefore, 
r sin? a—sin? a =? dc+d?_ (2¢+d) a 
ver sin @—Vver sin @ é é 
But dand e,and f and c being like sides of similar tri- 
angles, we may write for the above, 
(2 e+aL, or 2f+4f, 
c ¢c 
But d being by supposition an infinitely small quantity, 
the term ~ becomes equal to 0, and we have fhe quotient 





e 
2 f, or 2 cos a!, or 2 cos a, the difference, e, being algo by sup- 
position infinitely small. 





in the cylinder of a locomotive in which the weight 
of the reciprocating parts was 4501b., area of 
piston, 254 sq. in., length of crank, 10in., and the 
speed of working, 250 revolutions per minute 
The formula gives us, on substituting these values, 
31.3 lb. as the pressure per square inch of piston 
equal to the force exerted by the reciprocating 
parts at each end of the stroke. The pressure for 
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any other point being Lary spear to the distance 
of that point from the middle of the stroke is readily 
found, and it only remains to determine the effective 
pressure of steam existing on the piston, and to add 
or subtract the quantities formed from the corre- 
sponding values of the latter. Supposing the 
diagrams obtained from the opposite ends of the 
cylinder to- be identical, we have to subtract from 
the steam pressure shown at each point, measured 
from the atmospheric line, the exhaust pressure at 
each corresponding point of the stroke, reckoned 
from the dn end of the diagram, the difference 
being the effective pressure of the steam, Correcting 
these pressures by the amount of the momentum of 
the reciprocating parts in the manner just stated, 
we obtain a series of pressures represented by the 
dotted curve as the force coming on the crank pin. 
In the example chosen the pressure in the cylinder 
immediately after the commencement of the stroke 
is 98 lb., while that coming on the crank pin is but 
equal to what would be exerted by 61 Ib. per square 
inch. This pressure decreases slowly as the piston 
advances, and reaches 30 1b, at about ¢ths of the 
stroke. It then falls rapidly until it reaches the 
atmospheric line, which it crosses at about 1} in. 
before the end of the stroke, the pressure on the 
crank pin now coming in the opposite direction, 
and reaching finally a point corresponding to a 
pressure in the reverse direction of 48 lb. per square 
inch, It is obvious that in respect to case of work- 
ing of the journals this curve is much more favour- 
able than the one representing the steam pressure, 
since the excessive pressure at the commencement, 
when it is least eifective, is reduced, and conse- 
quently the friction which it would produce also, 
while the feebler pressure at the end is augmented 
from the store contained in the moving parts, 
until the crank pin approaches the centre line, 
when the pressure is gradually removed by the 
‘‘cushion,” and finally exerted in the opposite 
direction, preparatory to the next stroke, thus 
preventing shock when the steam comes upon 
the piston, as the connecting rod will have 
been brought easily to a bearing against the side of 
the crank pin on which it is now to act, and any 
slack taken quietly up. The dotted curve, there- 
fore, shows that in quick running expansive engines 
the pressures on the crank pins are not so irregular 
as might be supposed from the appearance of the 
indicator diagram, the reciprocating parts acting, in 
fact, similarly to a flywheel in equalising the pres- 
sures exerted, at different parts of the stroke. As 
the momentum of the parts increases as the square 
of the speed, it follows that the value of p will de- 
crease rapidly as the speed diminishes. At high 
speeds the engine is always worked in the shortest 
notch, and the compression is accordingly a maxi- 
mum, as it should be. For a goods engine, on the 
other hand, working at, say 100 revolutions per 
minute, the value of » would be but 541b., and 
hence, if the exhaust 1s well conducted, but little 
compression would be desirable. ‘The period of 
admission, however, in such case is usually longer 
than in fast working engines, and the amount of 
compression correspondingly less. 
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Royat ALBERT Hart.—We understand that at the cere- 
mony of opening the Hall by the Queen on the 29th of 
March, an officially reserved free seat will be offered to the 
mayor, provost, or bailiff of every place in the United King- 
dom which paid 100/. and upwards to the subscription fund 
of the Exhibition of 1851. 
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HIGH-PRESSURE CYLINDERS WITH WEIR’S EQUILIBRIUM SLIDE 


VALVES. 


AS FITTED TO THE ENGINES OF THE 6.8. PRINCESS ROYAL, BY MESSRS. TOD AND M°GREGOR, ENGINEERS, GLASGOW. 






: 





Fimaaver. 


Tux screw steamer Princess Royal, a vessel trading 
regularly between Glasgow and Liverpool, has recently 
been lengthened 30 ft. by her builders, Messrs. Tod and 
McGregor, on their slip dock at Partick, Glasgow, and 
at the samo time ber original direct-acting inverted surface 
condensing engines were “compounded” by placing two 
high-pressure cylinders on the top of the old ones, while 
two new cylindrical high-pressure boilers fired from both 
ends, were also fitted on board. The manner in which the 
alteration of the engines was made is clearly shown by the 
annexed engravings, from which it wiil be seen that the 
high-pressure cylinders are carried by standards bolted 
on the top of the low-pressure cylinders, the respective 
valve spindles being connected by a rocking lever as shown. 
The high-pressure cylinders are fitted with equilibrium 
slide valves constructed on the plan patented by Mr. George 
Weir, of Glasgow, and Mr, James Weir, of Liverpool, and 
we understand that they have been found to work very 
satisfactorily. In noticing this arrangement of equilibrium 
valve in “ Recent Patents” a short time ago, we stated that 
it appeared to us to possess much promise, and we hope 
on an early occasion to give a full account of Messrs. 
Weir’s plans; meanwhile we may explain the principle of 
the arrangement as applied to the engines of the Princess 
Royal. Referring to Figs. 2 and 5, it will be seen that the 
slide valve is made so as to entirely cover the ordinary ports 
and also a supplementary port, situated by the side of the 
latter. This additional port communicates with the steam 
pipe leading to the boilers, and from it the steam enters 
chambers formed in the valve, as shown, the steam passing 
from these chambers into the cylinder ports in the ordinary 


way. 
Bo long as the pressure in the steam chest is equal to 

that in the chambers in the valve, the arrangement we have 

described will in no way affect the pressure tending to force 
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the valve against the face, and under such circumstances 





the valve would be in the same condition as an ordinary | 


slide valve. But by means of the arrangement of reducing 
valve, shown to an enlarged scale by Fig. 6, Messrs. Weir 
cause the steam pressure maintained in the steam chest to 
be less than that existing in the chambers of the valve, and 
thus the steam in these chambers tends to force the valve 
off its seat, and thus exerts a force counterbalancing to a 
greater or less extent—according to the proportions of the 
valve, and the pressure which the reducing valve is set to 
maintain in the steam chest—the pressure tending to hold 
the valve against its face. In the arrangement we illus- 
trate, the reducing valve opens up a communication between 
the valve chests of the high and low-pressure cylinders, the 
extent of opening of the valve being governed by the 
action of the steam from the boiler on a flexible diaphragm, 
and by shifting the connecting link which couples the 
levers shown in Fig. 6. The arrangement is, altogether, 
very simply carried out, and we regard it as one promising 
very good results. 

The addition of the high-pressure cylinders to the old 
engines was effected without the latter being disturbed, 
only such repairs being done to them as some years’ service 
rendered necessary. The effect of the alterations of the 
vessel, engines, and boilers, has been most satisfactory. 
Previous to being altered, the displacement of the vessel, 
when drawing 10 ft. of water forward and 12 ft. aft., was 
900 tons, and the consumption of fuel, when running at a 
speed of 10 knots per hour, was 20 cwt. per hour. As 
altered by Messrs. Tod and McGregor, on the other hand, 
the vessel has about 300 tons additional displacement, and 
the consumption of fuel, at the same speed as before, is but 
11} cwt. per hour. These are important facts, and show 
clearly the readiness with which steamship owners can 
have vessels and engines of the types generally built a few 
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years ago, altered so as to greatly increase their commercial 
value, both by increasing their carrying capacity and re- 
ducing their working expenses. In the case of the Princess 
Royal, the whole of the alterations, both of hull and 
engines, were carried out by Messrs. Tod and McGregor, 
who have great facilities for executing this class of work, 
the consulting engineer, acting for the owners, being Mr. 
McCaig, of Liverpool. 








Mrygerat Weattn or New Zeatanp.—tThe Rochfort coal 
basin in New Zealand is computed to contain 145,000,000 
tons of coal. The quality of this coal is found to be not only 
equal to Australian, but also to Welsh coal. In the seven- 
teen years ending with 1869 inclusive, New Zealand im- 
peied 693,633 tons of coal, of the estimated value of 
1,324,0301. 


Lowpon Association or ForeMEN EnGIngERs. — The 
monthly meeting was held on Saturday, the 4th inst., at the 
City Terminus Hotel. It was well attended, and, after the 
opening business had been completed, the chairman (Mr. J. 
Newton) proceeded to explain the progress made with ar- 
rangements for the anniversary celebration on the 25th. This 
appeared to be highly satisfactory, and many influential 
employers have promised to attend on the occasion. Mr. 
Newton also laid on the table a copy of the new Journal of 
the Association, which is henceforth to appear monthly, and 
will furnish all information in reference to the society's pro- 
ceedings. Mr. Galloway afterwards read a paper on “ Boiler 
Explosions—their causes, and how to prevent them.” The 
author's theory is, that the action of electricity accounts for 
many of those catastrophes, and that clean boilers is the best 

reventative of them. Messrs. Hedley, Ives, Briggs, Coates, 

rvine, Ramshill, the chairman, and others took part in the 
well sustained discussion which followed the paper. A vote 
of thanks to Mr. Galloway, and that gentleman’s acknow- 
ledgment of the compliment, closed the sitting. 
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STEAM REVERSING CLUTCHES FOR ROLLING MILLS. 


DESIGNED BY MR. BENJAMIN WALKER AND MR. J. F. A. 
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W £ illustrate, above, an arrangement of steam clutch for 
engaging or disengaging rolling mills and similar machinery, 
designed and recently patented by Mr. Benjamin Walker 
and Mr. John Frederick Augustus Pflaum, of the Goodman- 
street Works, Leeds. Messrs. Walker and Pflaum propose 
to hold together the two parts of a friction clutch by the 
direct pressure of steam, this pressure being caused to act 
upon a piston connected with a plunger or piston in a barrel 
containing water or liquid. A pipe connects the barrel with 
a passage formed in the axis having the clutch upon it, and 
the water or liquid in this pipe server to convey the pressure 
of the steam on the piston to the frictional parts which are 
to be forced into contact. No valves are requisite, and as 
soon as the steam piston is relieved from the pressure of the 
steam, the frictional parts of the clutch will cease to be held 
in contact. 

In i a friction clutch to engage and disen- 
gage an axis and a collar or ring mounted on such axis 
Messrs. Walker and Pflaum employ a friction band partly 
encircling the collar or ring, and also passing over an arm 
fixed on the axis, on which is menntel 6 ram. When the 
water or liquid is forced by the steam pressure against the 
Tam, it moves outwards, and so tightens the band on the 
collar to such an extent as to cause it to carry the collar round 
with the axis. 

_In the engravings which we annex, Fig. 1 represents a 
side elevation, Fig. 2 a plan partly in section, and Fig. 3 a 
cross section of an arrangement of gearing, and Messrs. 
Walker and Pflaum’s friction clutches as applied to the re- 
versing of a plate mill. In these figures, A is the steam 
cylinder ; B, the lever by which the valve is worked, which 
admits steam to the one or other end of the cylinder; C and 
C’ are the rams connected with the piston working in the 
arrels, D, D’, containing water or other liquid; E, E', are 
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the pipes connecting the barrels, D, D', with the gland, F. 
This gland is fitted in the end of the shaft, G, and so con- 
structed as to my the pipe, E, in communication with the 


hole, H, in the centre of the shaft, whilst the pipe, E’, 
communicates with the hole, H'. This connexion is 
shown in more detail in Fig. 4. H communicates by 
an hydraulic pipe, as shown, with the hydraulic cylinder, 
I, whilst H' communicates with the hydraulic cylinder, 
I. On the shaft, G, are fitted two spur wheels driven 
by other gearing, so arranged as to cause these two wheels, 
K and K!, to revolve in opposite directions. Betweén the 
wheels is keyed the driving arm, L, on which are mounted 
two rams, M M!, fitting in the hydraulic cylinders, II'. 
Each end of the friction band, N, is attached to the cylinder, 
I, and each end of the friction band, N}, is pr tos to the 
cylinder, I’. Each band partly encircles a ring, O O!, bolted 
respectively to the wheels, K K'. It will be seen that if the 
steam is admitted in one end of the cylinder, A, the water is 
forced out of the barrel, D,‘into the hydraulic cylinder, I, 
and, by moving this cylinder in a radial direction from the 
centre of the shaft, the band, N, is tightened on the ring, O, 
revolving with the wheel, K, and its motion is communicated 
by the driving arm, L, to the shaft,G. Again, by moving 
the piston in the cylinder, A, in the —_ direction, the 
pressure is removed from the cylinder, 1, and the ring, O, is 
released, whilst at the same time the pressure is put into the 
a I', and the shaft is made to revolve with the 
ring, O'. 

Fig. 5 shows the arrangement of the valve by which the 
water or liquid from an accumulator or store of water under 
pressure may be admitted to one or other off the cylinders, I 
and I', the accumulator thus forming a substitute for the 
steam cylinder. The water from the accumulator comes 
through the pipe, P, and passes through the hollow valve 
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spindle, Q, into the valve chamber, R. This valve chamber 
is bolted to the end of the shaft, G, and revolves with it. 
The valve is worked by the lever, 8, The valve is an ordi- 
nary three-ported one, and admits the water either into the 
hole, T, in the shaft communicating with the cylinder, I, or 
into the hole, T', communicating with the cylinder, I'. The 
waste water escapes by an exhaust port and through the pipe, 
U. It will be seen that by admitting the water alternately 
into the cylinders, I and I', the same effect will be produced 
as by the movement of the steam piston in the other arrange- 
ment. 








Tux InstiTUTION oF Civit Eneinzrrs.—At the meeting 
of this Society on Tuesday the 7th inst., Mr. Charles B. 
Vignoles, F.R.S., President, in the chair, twenty-eight candi- 
dates were balloted for and declared to be duly elected, in- 
cluding three members, viz.: Mr. William Crouch, Resident 
Engineer of the Glasgow City Union Railway; Mr. John 
James Montgomery, Town Surveyor and Engineer to the 
Corporation of Belfast; and Mr. Charles George Napier, 
Chief Engineer of the Southern Division of the Great 
Southern and Western. Railway of Ireland. Twenty- 
five gentlemen were elected Associates, viz: Mr. Guybon 
Damant Atherstone, Graham’s Town, Cape of Good Hope ; 
Mr. Thomas Aveling, Rochester; Mr. Charles Colson, Super- 
intending Civil Engineers’ Office, Portsmouth Dockyard ; 
Mr Henry Crabtree, General Manager and Agent of the 
Northern Railway of Buenos Ayres; Mr. Alexander Milne 
Dunlop, Westminster; Mr. John Eunson, Engineer of the 
Northampton Gas Works; Mr. Martin John Farrell, Wex- 
ford ; r. George Fowler, Resident Engineer of the 
Hucknall Collieries, Nottinvham; Mr. John Russell Free- 
man, Westminster; Mr. William George Freeman, Pen- 
ryn, Cornwall; Mr. Frank Alexander Brown Geneste, 
late Contractor's staff, East Hungarian Railway; Mr. 
James Metcalf Hawkins, Superintending Civil Engineers’ 
Office, Portsmouth Dockyard; Mr. Peter Lindsay Hender- 
son, East India Avenue; Mr. James Archibald Hamilton 
Holmes, Assistant Engineer, Carnatic Railway; Mr. Joseph 
John Maclean, Carshalton; Mr. Samuel Lack Mason 
General Manager of the North British Railway; Francis 
Ingram Palmer, Nav. Lieut., R.N., Lime-street; Mr. 
Daniel Pidgeon, Banbury; Mr. Robert Carstairs Reid, 
Edinburgh; Mr. Thomas Miller Rickman, Montague- 
street, Russell-square; Mr. Berkeley Craven St John, 
Resident Engineer of the Great Southern of India 
Railway; Mr. Joseph ‘Tomlinson, jun., Cardiff; Mr. 
Douglas D’Arey Wilberforce Veitch, Stud. Inst. C.E., 
Resident Engineer, Bristol and North Somerset Railway ; 
Mr. John Waugh, Gas and Water Engineer to the Midland 
Railway Company; and Mr. Francis George Wynne, Stud. 
Inst. C.E., Imperial Arsenal of Zeitim Bournou, near Con- 
stantinople. report was brought y eg the Council 
stating that, under the provisions of Sect. 1V. of the Bye 
Laws, the following candidates had been admitted students 
of the Institution since the last announcement: Messrs. 
Rodolfo de Arteaga, William Dugald Campbell, Edward 
Alexander Dunn, Walter Faithful Garland, Harry Robert 





Kempe, Henry de Quincy Sewell, and John Slate. 
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SOLAR HEAT 

‘Ts INFLUENCE ON THE EARTH § ROTARY ELOCIT 
By Cartan Joux Ericsson. 

LaPLace's demonstration showing that the ax 

rotation of the earth is not affected by atmospher 

currents and similar motions caused by » hea 





haa been am cepted by phys ciate as ir trovert 
the German mathematician, Dr. Maver—celebrat 

for his demonstration establishing the equivalent of 
heat—says in a discourse on that branch of celestia 
mechanics, which relates to the effect produced by 
contrary atmospheric currents: *‘ The final result of 
the action of these opposed influences is, as regards 


the rotation of the earth. -kKnow! 


of 
mechanical principles = ( for these currents 
‘ nteract each other, and therefore cannot exe: 
the least influence on the axial rotation of the eart! 
[his important conclusion was proved by Laplacs 
Che same” he adda, 
hy 


according to we 


holds good for every 4 


able action whi s caused by the radiant heat of 








r by the heat wi reac! ne Ta 
‘ be arth’s interior. whether t section |} 
tl or on the land I} ffect of 
‘i n produced by t ‘ 
' " f the glob« a exactiy mpensated by 
t t of anotber motion In an opposite directior 
at the resultant of all these motions is, as far 
ws axial rotation of the globe is concerned I 
propose to show that this conclusion is falla 
und that the sun’s radiant heat develops forces 


diminishing perceptibly, the earth's 


t unless th: 





capable of 
rotary velocity And 
fluences of solar heat, the existence of which I am 





retarding it 





going to establish, are counteracted by some cosmica 
force of which we have no knowledge, the 
rotary velocity will be considerably reduced in the 
course of time 

There are two classes of force produced by solar 


earth 8 


heat, capable of retarding the axial rotation, differ 


ing, however, entirely as regards ult ate result 
The fret ss includes animate exertion, mechanica 
force produced by heat developed by the combus 
tion of organic substances, and the resistance of 
abraded solid matter transferred from its original 
position, by the waters of rivers fi gy towards 
the equator he forces thus enumerated. it w 
be shown, retard the rotary velocity of g 

in all cases when they remove weight to a greater 
distance from the axis of rotation, 1. expand tl 
circle of gyration, thereby dimi shing the number of 
revolutions performed in a given time. Oby 

the vis viva of the rotating mass w remalil 
undiminished, as the centre of gyratior V 
removed to a greater distance fron he axis 
of rotation. Accordingly, the axial rotat : 
checked can never be stopped by t ‘ f 
tarding influences thus pointed out | 

lass, however, which comprises the retarda 
produced by the atmospheric air during it Irse 
from the polar to the equatorial regi nd t 
retardation caused by the waters w h flow t 
wards the equator to restore the quantity lost | 


the powerful evaporation within the tropies. not 
only diminishes the rotary v ity. but. at the 
same time, deprives the earth of so great an amount 
of via viva. that the axial rotation must timately 
unless some erf compensating force 


exists, a supposition at variance with the principles 





Let us now briefly examine the nat f tl 
retarding influences of the first \ | we which 
as stated, are unattended by any loss of t arth’s 
vis viva, namely snimate force and ~=mechat 
energy, resulting from the combustior f org 
substances when expended in raising weight to re 
main permanently in an elevated posit and tl 

tardation caused by solid matter carried toward 
the ¢ rator Hef ‘ nte y t a eX ninath 

uctive to test vs e fa i a 

hy ect f ti ’ ntior hat 

very " ‘ ’ : 4 g ‘ rota nm of 
the glove, KACLIY col ensated fl t i 
another motion in an opposite directiot A great 


variety of instances might be mentior 
the development of mechanical energy prod 


of heat c 


and deprives it permanently of a certain amount 


unteracta the rotary motion of the eart! 


of vis viva. Suppose, for instance, a locomotiv 


train weighing 400 tonsa, to be started from the 
western terminus of a railway running from west to 
east. Suppose also that when this train has acquired 
a \ v ‘ , ft per 


second, it encounters 
anot ar train which i# at reat Lhe 


resuit 
of such an encounter, in a dynamic point of view, 


is now well understood. Arart from a smail 
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mount of en rgy absorbed In overcoming the co- 
force of the materials fractured by the con- 
n. the encounter will develop an amount of 


arrested 


vis viva of th 








wresponding with the 
' 
| 





train. It scarcely needs explanation in put- 
ting the trair mn motion from the terminus east- 

urd, tl ‘ e,, the surface of the earth, will, 
’ itt ' of the adhesion between the wheels 
and +} ry i | nec westward: he nce a al- 
rect , ntrary to tli earth's rotatior [he 
, nt of dvynat energy which the train thus 


mparts to the earth m an 





hence 4 Vv 
Tk lucting th small amount of energy 
which favours the earth's rotation called forth by 
friction and adhesion of the wheels of 


the rolling 
the stat y train, during the short retrograde 

tio! attending the concussion, it W 1] he f nd 
that the « loses an amount of vis viva of 





foot-pounds The assumption of Dr 
Maver. based on the theory of Laplace, that the 
resultant of all imaginable motions as regards the 
earth's axial rotation, is=(, we have thus proved 
t t untenahi« It ia not intended to question 
Laplace's conclusion as regards the existence of a 

ny ensating eff mistaken only as to 


ita nature, a mistake, nowever or paramount im- 


t+: he was 








portance as W have shown that the co wensation 
in the case presented, 


umount of heat 





is merely 
the eneration oT a certain 
n less than three hours after the concussion, if the 
sky be clear, radiates into space, leaving the earth 
Lest the 


minus 34.000.000 foe t-pounds of vis viva. 
| 


reumstance should be overiooked, it will be well 
to call attention to the fact, that the retardation 
thus established is the result of s lar energy stored 
nm the ybustibles of tl irnact 


locomotive 


Numerous other instances might be mentioned in 


support of the assertion that the earth is subjected 

to retarding influences and loss of vis viva, by me 

unical motions on the earth's surface which 
But all t 

Ie lous am t 











phys ts have 
itary ' f 
he sun's ra int 
heat 
Let us now examine separately ane § 
ed by solar heat which tend to el the 
art I tar ve city by ret ving weig! from 
I axis Tt rotation 1 expan ng ti of 
gyration, a ithose which occa na tion of 
rate of axial rotation w u lis oe the 
LIAT T the rotatir mass | 
Animate or muscular « rey ind ft fores 
ted by heat from tl ombusti« { organic 
tl at er cont led by the | t an ! t T ? ~ 
g indirectly from the sun's radiant heat Tha 
he hand and intellect of man hav wused a dis 
rbance of the position of the earth's tre t 
gyra n, will be deemed a startling assert et it 
unnet be controverted in view of the f ving 
facts Lhe millions of tons of matter contained ir 
d greats aistar t ! 





| 


which | 
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the surface to a considerable height above the earth. 
exceeds 40,000,000 tons. a mere fraction con pared 
with the weight of the whole of human habitations 
and cther structures raised above the surface of 
the earth by human effort, besides the weight of 
minerals which, during centuries, has been removed 
to an increased distance from the axis of rotation. 
by animate exertion and by mechanical force ex 
trolled by intellect 

An element of greater importance, connected 
with the first class of retarding influences, produced 





by the sun's radiant heat, next claims our attention. 
e solid and sedimentary matter detached 


namely: ti 


by the abrasion of rain water and afterwards con- 
veyed by the currents of certain rivers, to a position 
nearer the equator, hence re moved to a greater dis- 


tance from the axis of rotation. The 
whether any estimate can be made of the aggregate 

matter, the original position of which 
is being changed during definite periods, by the 
ause referred to, is by no means so difficult to 


is might appear without due consideratic n 


question 





we do not know what quantity of water 
or sediment is carried towards the equator by the 
but we can compute with sufficient 
exactness the extent of the river basins. Accord- 
, if we could establish a mean of discharge pet 


Beverai rivers ; 





square mile of some very extensive basin e mpris 


ng all the varieties of climate and soil, the question 





ing 
could be satisfactorily answered. Fortunately one 
of the longest rivers on the globe, the Mississippi, 


atest extent of surface with but 


eption, has been carefully sur- 


which drains the x 
one important ex 
veved by a « rps « t Loy ogray hical Engines rs, under 
the direction of General Humphreys, by order of 


the United States Government Not only has this 
great river been thus carefully examined, but its 
basin comprises every variety of soil and climate, 
its source being among snows, and lakes frozen dur- 
| ing a greater portion of the year, while the outlet 


| 


7th January, referred to, 


' 
of the rotating mass, causing a tendency to check 
the earth’s rotary velocity, and to increase t 
ength of day Nor can it be questioned that if | 
London had not been built, and if the | mM 


the sun would rise earlier than it now does 10 
the difference would be small beyond computatior 
Lhe aggregate of the weight removed from below 
and piled above the crust of the globe by the hand 
of man, is, however so great, that figures are com- 
etent to express the extent of the cons quent re- 
ardation of the axial rotation, while the divisions 
of our common instruments for measuring distance 
are sufficiently minute to indicate the expansion « 


' 
! 


— 


the earth's circle of gyration, caused by the transfer 
f matter under consideration. A first-class moder: 
ty, for imstance, contains upwards of 100,00 
houses; each house weighs on an average 400 
hey the total + ht rer if : below 


i 
is near the tropics How completely the Missi sippl 
epresents the average of the river systems of 


understood from this fact 


. 
Dasin 


eres will be 





that although the rain gauges at ita northern ex- 

tr it how only 13 for twelve months. t} 
of the southern extremity reach 66 ii with 
ver pose gradation of precipitation in the 
termediate spac In addition to this important 
nata e, the basin covers 21° of latituds and 

of longitude, or 1460 miles by 1730 mil 
hence comprising an area greater than the entir 
uro} i Contin t west of the rivers \ stula and 
ruth, It may be confidently assumed, therefore 
hat tl Mississippi basin represents the average 
discharge of water and sediment so nearly that 
ealculatior based thereon, applied to the river 


systems of both he mispheres—excepting some of thi 

Asiatic and American rivers—will exhibit 
a general result differing but slightly from what 
would be established if all th 





rivers had beer 


New York, January 13, 1871. 
(Te be continued.) 
Not I have to state, in reply to correspondents, 
that t weather was not favourable for observir 
the maximum intensity of solar radiation on the 
first dav of is month. On the 7th. 





however, 





tl sh was so clear as to admit of very exact 

tinometer observations being made. Regarding 
the delay, it will be proper to observe, that the 
liatance of the earth from the sun increases only 
. during the first seven days after passing the 
perihelion, a difference all to influence the 

tensity of the sun’s radi at in a degree suffi 
cient to affect percepti indication of thé 





hermometer Lhe result of the observation of the 


may be thus briefly re- 








corded The greatest intensity 57.25° Fahr. was 
eached near noon, the sun's zenith distance being 
1632 15 By reference to the Table of maximum 
solar intensity, published in a previous article, it 
| will be seen that for corresponding zenith distance 


63° 15'—the sun's radiant heat is 51.77° when 
the earth passes the aphelion. Consequently, the 


ablished 





increase of temperature at midwinter, est 
by the obs« rvations of the 7th Inat, 1s 57.2 }- 1.77 

5.48° Fahr. Agreeable to the theoretical deduc- 
tions in the previous article alluded to, the maxi- 
mum increase of temperature resulting from the 
approach of the earth towards the sun in winter, 
should be 5.88°. The difference 0.4°, would no doubt 
have been less if the sun on the 7th had been per- 
fectly clear. It will be safe, therefore, to assume 
that by means of the actinometer, we have ascer- 
tained the intensity of solar radiation with suffi- 
cient exactness for all practical purposes 











Fes. 10, 1871.) 





ENGINEERING PROGRESS, 1866-70. 
No. V.—Iwspran Ierication Works. 


Tne extension of irrigation works in India has a 
significance of far greater importance than the mere 
words ordinarily convey to the minds of Europeans 


who are not pers mally acquainted with that 
vuntry. In England, the construction of works 
r the application of water to the land would be 

; 


dertaken more with the view -of providing 
ist a diminished rainfall, and thus insuring a 

i erop Vv inder other circumstances, one 
low ti average y could have been expect | 

It is very rarely, in this country, that the crops en- 
! fail. In India, unfortunately, it is otherwise, 
and when such is the case, districts, unprovided 
th ans of artificial irrigation, become littl: 

tter than barren wastes so far as their food- 
producing powers are concerned, and famine, 
ease, and death usually follow in the wake of 
ight in such places, the existing means of com 

i ition I " | gy sufficient to mitigate 
nae i f calamities by the speedy 

port , district to another, we 








‘learly a , lustration of the fact that 
‘prevention is bett neure.” At a time when 
roads were absolutely cnown in India, irrigation 
wa t , | canals and tanks for that 

: far ¢ umber those that exist at 
the present day DD g the period that precerk | 
establishment of British minion in India 
when the country : vulsed by wars, many of 
st WOTkS thi WwW i to fal lL! to decay 
was many years before any attempt was made to 
restore them \ great reviva as, however, taken 
place m this pect within the last decade, and 
ably 1 \ h the East Indi 
has ever heretofor vv y or in part, existed, has 
equalled m ~ gy t (,overnment of ti 
present day for t truction of works of irri- 
gatio 
Che expenditure rred upon irrigation works 
India in 1865-66 was 522.4 , and in the follow- 
gy ‘ Ls A i late such Ww rks 
\ T ‘ | s revenu ot ‘ 
State With the ‘ 1 of a separate irrigation 
nartment. howeve: January, 1867, it was d 
termined t he } revenues devoted to the 
onstruction of Pu Works should be augmented 
by money raised or whenever it might be 
found practicable profitably to expend, on the con- 
str tion OF t W rat W OTKS, larger sums tha 
could be allotted fs t source for such works 
During the first ' if the introduction of this 
“ nt tted for irrigation was 
166, rhe allotment f 869-70 was 1,779,397 
timated liture for the year just 
ided 1,732.50! In addition to these sums, 
vel further xpenditu has been incurred 
igation, and her agricultural works mor¢ 

s ad tly ted with it, fi the 
public revenu » the « vant derived from that 
soul for the purp l g the “eurrent vear 
} 197 ) rey s. original 

work und S tlay 1 guaranteed irri 
g works ! expenditure for I 
works during t | uw lt 

than 2.229 27 0 i 8 ering 

I yer ! 1 il ALiol mounted i 
. a‘ tis Ww Kt mally 
} owing r ti prev & yt 
Phe est } d 1 rent year ‘ 
462.74 

{t would he t all the mi 
nm ndert period now und 
’ . . our observatic 
; ’ Dp 1 b that have heen cor 

1 within the 1 1. Be v 
= : 
~ iy i I I } ts 

ba been u rta i view primar 
¥ ) rT W i re ec t | 
wit view also t 3 n of a portion of 

e1r te for tl ri : i a strip of land o1 

rer side of their 

Cor e wit Western Presidency, some 
‘ h yet ks ently under co 
Burt iin s pa f India ar t b to nd in 
Sinde and include the Thurr Canal, 24 miles in 
length, which is taken from the Narra river, and 
will bring under cultivation 42,000 acres of land; 


the Mitrow Canal, 87 


gation of the Eastern Narra districts, and a canal | 


from Sukkur to Shadadpoor 63 miles jong. In 
Bombay an imp 


iles in length, for the irri- | system of 681 miles of tfrigation, and 145 miles o 


Al 
nt work has been commenced | 
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| for the irrigation of the valley of the Goina river, | tions with the Government ultimately led to the 
in Candeish, by throwing a dam across the river | transfer, on the Ist January, 1869, of all their 
Jamdd, and taking off thence two canals 30 and 20 undertakings to Government. Their prosecution 
miles long respectively, which will, together, pro-| has since been energetically carried on, and a begin- 
vide for 4000 acres of perennial irrigation, 6000| ning was made in December, 1869, with the Soane 
acres of rubbee and 27,000 acres of khurreef irri-| canal project, by the commencement of an anicut 
gation. In Ahmednuggur the Lakh Canal will | across the Soane river, near Dehree. 

command 25,000 acres of land, This project con-| The Madras Presidency has long been noted for 
sists of the construction of a dam, 1500 ft. in| the number rather than the magnitade of its irriga- 
length, across the Paihra river, and the exeavation | tion works. The greater part of those now existin 
of a canal 21} miles in length for the irrigation of | owe their origin to a period antecedent to British 
the country on the left bank of that river. The/ rule, but had been allowed to fall into disrepair, 
largest and most important irrigation work which | and many into actual decay, and it was principally 
has yet been undertaken in the Deccan is the Moota | for the repair, restoration, and extension of these 
Storage Lake and Canal project, which is estimated | works that Colonel Sir Arthur Cotton's name has 
to cost upwards of 260,000, and has for its object | become so celebrated in connexion with irrigation 
the construction of a reservoir about 14 miles in/in India. ‘The irrigation canals of the Madras 
length, and averaging about half a mile in width, | Presidency are to be found principally in the deltas 
formed by a masonry dam 99ft. in height at} of the Godavery, Kistnah, Pennar, Palar, Pennair, 
deepest part, and three-quarters of a mile in and Colleroon rivers, where the nature both of the 
length, carried across the Moota Valley ata distance | rivers and land, and the facilities for the construe- 


of 10 miles above Poona, with two canals—one 99 | tion of canals are vastly different to those that pre- 


mil n lengih on the left side of the valley for| vail in Northern India. The system of canals in 
the irrigation of the country, and for the supply of each delta is capable of great extension, and the 
the city and station of Poona and the station of | operations of recent years appear to have been 
Kirkee with water. The area to be irrigated is | almost exclusively confined to their further develop- 
about 70,000 acres. Besides the above there may} ment. Entirely new ground was first broken by 
be mentioned the Ekrook tank in Sholapoor, the Madras Irrigation and Canal Company, in 1860. 
having an area of rather more thay six square miles, | Their original scheme was for the construction of s 
from which are taken three canals. with an aggre- | canal both for irrigation and navigation, from Soon- 
gate length of 50 miles; the construction of a dam | kasala, on the Toongabuddra river, throngh Kurnool 
across the Yerla river with two small canals, each a| to Cuddapa, and thence to join the Last Coast 
little more than 8 miles in length for irrigation in | Canal, near Nellore. Owing to want of fands, how- 
the Sattara district: works for the irrigation of ever, the scheme was subsequently limited to a canal 
27,500 acres of land in the Deccan by the erection from Soonkasala to Cuddapa, 177 miles in length, 
of a weir across the Kistna river at the village of | In order to enable them to complete this, however, 
Koorsee, with a second weir lower down to reduce | Government was obliged to lend the company 
the fall over the main weir, and a canal 45 miles | 690,000/. in 1866, which loan was accompanied by 
long; and, lastly, improvement of the Mudduck | 4 stipulation that the work should be completed by 
tank and the construction of a canal thence. for | July next, which, we unde retand, i8 likely to be 
rigation in the Dharwar district. fulfilled. 
In the Punjab the principal new work has been| The foregoing list of the principal works under- 
the commencement of the Sirhind Canal, witha view | taken in India during the period embraced by our 
to utilising the waters of the Sutlei. The project | Peview, can only afford a slight indication of the 
comprises a total length of 4804 miles of canal, of | amount of good actually conferred 2 the country 


j 
| 
| 
i 








which 734 miles will not be available for irrigation | by means of extended irrigation. ‘hese, together 
purposes, It is estimated to cost upwards of two | with other minor works, have had expended upon 
millions sterling, and will provide irrigation for | them since the year 1865-66 no less than 5,118,4542, 

it 700,000 acres of land. The only other works of exclusive of what may have been spent during the 


importance have for their ¢ bject the remod Hing of | current year of 1870-71. In speaking thus of ex- 
the Baree Dou und the Western Jumna canals. | penditure upon irrigation works, it must distinctly be 
Che only new work of importance in the North understood that we are alluding only to Government 
Western Provinces is that known as the Agra Canal, | irrigation works, in addition to which, however, 
and forming part of a project for a perennial canal | large sums are undoubtedly expended annually by 
on the right bank of the Jumma, whose waters it | private landowners in the digging of wells, and in 
will utilise, and afford irrigation to parts of the | the construction of other minor works of a pimilar 
Goorgaon, Muttra, Agra, and Bhurtpoor districts, character. of which no account is probably in 
and water communication between Agra, Muttra, | ¢xistence. The areas irrigated by these works, so 
Bhurtpoor, and Delhi. The site of the head works | far aa we have been able to ascertain, amount 
has been fixed at Okla, a little below Delhi, where | collectively to a large area in the Punjab, North- 
a loose stone weir is to be formed across the river | Western Provinces, Madras and Sind. We have 
Jumna, where facilities exist by the occurrence of | been unable to obtain statistics on this subject for 
reck on the site selected, It was at one time in| the whole of India, but the general progress of 
mplation to form head sluices on the left bank | State Irrigation Works may be estimated from the 








of the w to admit of a canal being taken | fact that the areas under irrigation from them in the 

ff on the nk of the river. in the event of a| Punjab and North-Western Provinces amounted in 

ficient of water being available in the | 1865-66 to 760,000 and 800,519 acres, andni (569-70 

Jurmna ] servations have proved, how- | 1,372,987 and 1,546,158 acres respectively. 

ever, éhat not sufficient water available for 
even a monsoon canal, and the idea of constructing 

il on the left bank of the river has consequently Tut INTERNATIONAL Exgisirios The exbibite are noe 

been abandoned. Besides, the above operations | ~°"" 0S “Sst int the buildings at & reg Kensington ‘Gamer 

ire quite ready to receive them he first consigament 


have also been carried on for the remodelling of the came from Bavaria, and cowsisted of « parcel of native eloth 
Ganges Canal, and the mproveme nt of the Eastern | The followir g firms have completed their arrangements with 
Jumna Canal | Her Majesty's Commissioners: Messrs, Spiers and Pond are to 
. . . . } ; sahene nt raectore on anh aid 
Che works formerly belonging to the East India | b¢ the refreshment contract Mesers. Chaplin and Horne 
the carriers; and, we believe, the printing and publication 








‘ . 
Irrigation and Canal ¢ om pany are the only ones of of the official catalogues will be done by Mesers. J. M. Johs 
t nature, the | b Pre SCAU 1D | son and Sons, of Castle-street, Holborn, London. 
rTPRR It w ! company : — 

rted in 186 l the v s dertaken by them | Ine Areert Harsi.—Conesiderable progress has been made 
comprised the constt tion of massive weirs on the during the last few days towards the completion of the in- 

oe ; . : ternal arrangements of the ball. The ugly bat necessary 
Mahanuddy and Beropa rivers at Cuttack, and on| “2. , . ee gas ae : 
. d ey e . seaffoidis g has aii been removed, ar d the whole of the giass 
the Cossage at Sildnapore, WIth Our Main Canals | poof bas been uncovered, so that the fair and beautiful pro- 





' , ¢ hye 4 
ation and navigation, and @ tidal canal for | portions of the building are now displayed to the view of the 
navigation only. connecting Calcutta with Baligai. | spectator. These proportions will possibly never be seen to 
e Ooldbariah Canal by the | greater advantage than now ; in @ Gay or an, hangings, eur- 
tains, and chairs will break the graceful curves. The curtains 


In the c« mpl tion of tl 


{ 
Public orks Department. it was also made over : 48 ; 
; lic Works Department, of the private boxes will be of crimson, and the carpeting of 


to the Irrigation Company as a portion of thei high | them green. In every other respect the fittings will be se- 
level canal between the Hooghly and Midnapore. | cording to the tastes of the holders, who will be allowed full 
In 1866, the Soane canal project was also intrusted | license, so long as the general effect is not interfered with. 
ther a canal | The bright massive pipes of the organ are being rapidly 
¢ | tenred in their places, and im al} the departments the utmost 
| activity is being displayed, under the superintendence of 
- ved | Lieutenant-Colenel Seott and Mr. Wentworth (ole, to perfeet 
eommenced by the company. In 1867, the Company | the arrangements by the day of the opening ceremonial by the 
found themselves short of funds, and their negotia- | Queen. 


to this company, comprising altog: 


navigation channels. ‘This latter work was never 
















































































A SIE MAGE = MUR ems 


ne primey ee ane 
et on 


ET NR AA NEM SPO RENN a Wnt wo Me 


ee A a IR PAN NS AIR Re 


~~ 


- 


ae 


ea} 


a. 


‘ait a ad Saal Ae a. 


ee 


Sen AE nie 











109 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


Mippiessroven, Wednesday. 

The Cleveland Tron Trade.—Yesterday there wna a fair 
attendance on ‘Change at Middlesbrough, but there was not 
eo much business transacted as might have been expected 
There was no alteration in the prices, No. 3 being quoted at 
47s. The makers’ stocks now amount to 129,000 tons, bat 
considering the season and the delays in shipments in con- 
sequence of the frost, this is not excessive. An improvement 
having taken place in the weather the stocks will speedily be 
reduced 


The Finished Iron Trade.—In consequence of the indefinite 
state of affairs on the Continent the rail trade does not 
improve as quickly as it should There is still a great deal 
of inquiry for rails, and fresh contracts are coming to hand, 
but the amount of business actually done is not sufficiently 
large to cause any advance in prices. On the Tyne, Wear, 
and Tees iron shipbuilders, as we bave shown by the statistics 
we have given since the Ist January, are exceedingly busy. 
This great activity leads to an unusual demand for pilates, and 
the mills are kept hard at work 

The Wages Question.—At last the question of wages in the 
iron trade has been settled at least for six months. Last | 
week Mr. Thomas Hughes, M.P., to whom the Board of | 
Arbitration referred the question whether there should be a 
reduction of 10 per cent. in the wages of the workmen, heard | 
the statements on both sides, and on Monday he met the | 
standing committee of the Board at Saltburn-by-the-Sea, and 
informed them that it was his intention to give the Board, in 
the course of a few dave, a statement of the reasons which had | 
influenced him in making his award He then handed over | 
to the committee his award, the following of which is a copy: | 
“I, Thomas Hughes, the arbitrator appointed by resolution | 
of the Board of Arbitration and Conciliation for the Manu- | 
factured Irom Trade of the North of England, elected the 
Sist December, 1870, having heard the statements of the re 
presentatives of the employers and of the workmen of the 
said Board, and having carefully considered the matter re- 
ferred to me, do hereby award and declare that there shall be | 
a reduction of 6d. per ton on the wages paid to puddlers, and | 
of 6 per cent. on the wages paid to other workmen in the | 
employment of the several firms and persons represented at | 
this Board, and that such reduction shall take effect from | 
January Ist and continue until July Ist, 1871; or in the 
event of no further change being made by resolution of the 
said Board, or by arbitration after the said Ist day of July, 
1871, then until the S3let day of March, 1872.—Tuomas 
Hvenes. February 6th, 1871. N.B.—In using the phrase 
* per cent. on the wages’ in this award, I mean to indicate 
the precise sum which was added to the wages by agreement 
of the Board in February, 1*70. My intention is that the 
exact advance then made shall be now taken off. 

We hear that a 
of Cleveland and 





| d, d', are the steam valves. 


Proposed Steel Works at Middlesbrough 
company consisting of several ironmasters | 
some Manchester gentlemen has been formed and intend | 
building large works at Eston, Middlesbrough, for the purpose | 
of manufacturing Bessemer stee!. 


The New Finished Iron Works — Rapid progress is being 
made with the several new finished iron works on Tees-side 
We learn that the proposed Bous-tield Iron Company which 
hae been for some time in course of formation has been formed | 
and have arranged to build works for the manufacture of | 
= and sheets at Stockton, opposite the North Yorkshire 

ron Works on the banks of the Tees 


| 


The Cleveland Inatitution of Engineers.—To-morrow | 
(Thureday) evening the monthly meeting of the Cleveland | 
engineers will be held at Middlesbrough. There will be a 
discussion on the abstraction of heat bv mechanical means, | 
after which a paper will be read by Mr. W. H. Maw, of 
London, on the attainment of high heats in furnaces. | 

| 
| 


The Tees Conservancy Commission.— An unusual resolution 
was submitted to this Board at Stockton, on Monday. We 
have on previous occasions mentioned the fact that the 
Commissioners have resolved to oppose the North-Eastern 
Railway Company Bill which ineludes amongst other things 
a scheme for erecting a swing bridge across the river Tees; 
and a« Bill for the alteration of the Constitution of the Tees 
Conservancy Commission. At Middlesbrough there is a 
strong feeling that both those Bills should be passed, and the 
representatives of that town who sit at the Board echo the 
sentiments of their constituents. On Monday, Mr. Bolckow, 
M.P. for Middlesbrough, who isan Admiralty Commissioner, 
moved that no money belonging to the Tees Conservancy 
fund be applied towards the payment of parliamentary 
expenses during the ensuing session with the exception of} 
the petition against the North-Eastern Railway Company's 
Bill with the view of some of the clauses being amended. 
Mr. Bolckow had not given notice of this motion and there- 
fore did not press it. A more important matter, however, 
was pressed. Mr. Bolekow, M.P., Mr. Isaac Wilson, and Mr. 
Thomas Vaughan, of Middlesbrough, who were sureties for 
the over draft of the Tees Conservancy Commission at the 
National Provincial Bank, Stockton, to the extent of 15,0001. 
withdrew their names as guarantees. A committee was 
appointed to wait upon the manager of the bank, and make 
euch arrangements as they thought necessary respecting the 
banking affairs of the Commission. It is very much to be 
regretted that the parliamentary business of the Board should 
have led to the adoption of such measures as the Middles- 
brough gentiemen have taken. Whatever may be said about 
the advantages of a bridge across the Tees there can be no 
doubt that it will be more or less an obstruction to the 
navigation, and the Stockton people are fully justified in 
opposing it and advocating the construction of a tunnel. 


The North of England Institute of Mining and Mechanical 
Exgineers.—On Saturday a general meeting of this society 
was held at Newcastle. Mr. Boyd occupied the chair. A 
paper on the recent improvements in underground surveying 
was read by Mr. A. Beanlands. 
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We illustrate, above, an arrangement of direct-acting 
steam pump, designed and recently patented by Mr. Samuel! 
Walker and Mr Eiward Holt, of Radcliffe, Lancashire. The 
action of the pump can be best explained by reference to the 
——e in which Fig. 1 is a side elevation, partly in 
section; Fig. 2 is a cross section on the line, A, B; and Fig. 
5 a cross section on the line, C, D, in Fig. 1; while Fig. 4 is 


| a longitudinal section through the valve chest. 
In Fig. 1,aisthe pump which may be of any ordinary | 


construction, 4 is the steam cylinder, ¢ is the valve chest, and 
These valves, in this instance, 
are each fitted with a packing ring or semi-ring, ¢, and 
are connected together by a central spindle, 
is formed the slot, f, in which slot a block is fitted 
to slide. This block is mounted on a crank pin, g, 
shown in the enlarged view, Fig. 7, the said crank 
pin being formed on the spindle, A, on 
On the spindle, h, is loosely mounted the 


the rod, 1, with the block, m, fixed to the piston rod, #, so 
that as the engine piston works to and fro a reciprocating 


lever is in contact alternately with one or the other of the 
cheeks or stops 3 and 4 formed by the removal of a portion 
of a projecting flange formed on the face of the disc, i, the 
positions of these stops permitting the dise to be rotated 


about one-quarter of an entire revolution without a move- | 
The steam is admitted | 


ment of the lever, k, taking place. 
through the passage, o, to the central space between the two 
valves, and the exhaust from each end of the cylinder into 
the corresponding end of the valve box, as shown by the 
arrows in Fig. lL. 

The action of the various parts may be described as fol- 
lows: supposing the piston to be commencing a rearward 


stroke the positions of the parts will be as shown in Figs. 1 | 
i be moving in the direction of the | 
arrow, the dise, i, being thereby rotated in the direction in- | 


and 5, and the lever, &, wi 


dicated. This movement and consequent revolution of the 
spindle, k, produces through the crank, g, a movement of the 
valves in the direction of the arrow in Fig. 1, the described 
movements continuing until the lever, &, 
shown in Fig. 8, and the valves as shown in Fig. 4, in which 


have commenced. The steam flowing into the said space 
will now press on the valve, d‘, and both valves will thereby 


be moved towards the right hand in Fig. 4, thereby opening | 
d | vessel) in a plane extending fore and aft, while that of the 


the ports 5 and 7 for the emission of the exhaust steam, an 
the port, 8, for the admission of steam to the rear of the 
piston. During the movement of the valves due to the pres- 


in the direction of the arrow until the stop 4 will come into 
or nearly into contact with the end of the lever, k, so that on 


the direction of motion of the lever being reversed it will im- | 


mediately begin to rotate the disc in a direction contrary to | 
| which we shall describe presently, are employed, while, ac- 


that indicated by the arrow, and the movements of the valves 


as above described will be repeated in a —— direction, | 
| cylinder are placed in charge of a man, who is carried by 


the piston at the same time oe towards the left hand in 
Fig. 1. The parts represented in Fig. 6 are in the positions 
assumed at about the middle of a rearward stroke, is to 
say, @ stroke made in the direction of the arrow in Fig. 1. 
In Fig. 8 the action of the exhaust steam has partly rotated 
the dise, i. 


Tux Beroray Inox Trape.—This trade does not present 
any very material change. There is a lack, however, of 
foreign rail contracts, war having very adversely affected 
railway enterprise on the Continent of Europe. 
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| volume) we gave an account of an arrangement of “ 


The other end 2 of the | 


is in position as | 
Pe | vessel may be. 


position of the said valves the admission of steam to the | on gimbals, as in the plans which we formerly described ; 


| front of the piston has ceased, and the exhaust of steam from | 
the cylinder through the port 5 to the space marked 6 will | 


| tipping the converters used in the 
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STEADINESS AT SEA. 
In July last (ride pages 24, 26, and 27 of our last 
steady 
cabin,” designed by Mr. Henry Bessemer for use on sea 
going steamers, and we at the same time stated that a 
vessel fitted upon Mr. Bessemer’s plans was in course of 
construction by Messrs. Maudslay, Sons, and Field. This 
vessel is now practically completed, and a trial will pro- 
bably be made with it during the ensuing spring, when we 
hope to give a full account of the results obtained. Al- 


| though, under these circumstances, it may be best that we 
in which | 


should defer giving a complete description of Mr. Bessemer's 
plans as actually carried out in practice, until the trial of 


; them has been made, yet it may be desirable that we 
| should state that the arrangements employed by Mr. Besse- 


which spindle | se . 
} mer have been modified in several ways since we formerly 


described them. In the “steady cabin” illustrated by us 
in July last, it was intended that the desired steadiness 
should be obtained by the employment of a heavy pendulous 
counterweight, the cabin being hung on gimbals at such a 
point in the vessel as to insure that the centre of suspension 
should have as little motion as possible. Even on a large 
vessel, however, this point of suspension would have some 
motion, and to avoid the pendulous oscillations of the counter- 
weight, which such motion might set up, as well as to pre- 
vent the unsteadiness which might be occasioned by the 
movements of the people occupying the cabin, Mr. Bessemer 
has adopted @ method of controlling the oscillations by by 
draulic power. All who have watched the working of 
hydraulic cranes and machinery such as that employed for 
Jessemer process, well 
know the ease and exactness with which the movements of 
heavy masses can be regulated by hydraulic power; and it 
is a knowledge of this fact which bas led Mr. Bessemer to 
employ such power to govern the motion of his steady 
cabins, or rather to keep the floors of such cabins in a hori- 
zontal plane, however great the rolling or pitching of the 
Thus Mr. Bessemer swings his steady cabin 


| but instead of employing a counterweight to effect the 


movements of the cabin, he balances the latter as nearly as 
possible, and connects it with the piston rods of two hydraulic 


| cylinders, these cylinders being so disposed that the piston of 


fp | athwart ships. 
sure of the exhaust steam upon them, the disc, i, will move | f 


| at any angle to the deck of the vessel. 


one can cause the cabin to oscillate (with regard to the 


other possesses a similar power of making it oscillate 
Thus, by means of the combined action of 
the two hydraulic pistons, the cabin floor may be inclined 
Two methods of 
regulating the action of the hydraulic pistons are proposed 
by Mr. Bessemer. According to one plan automatic valves, 


cording to the other, the valves belonging to each hydraulic 


the cabin, and who, by watching a spirit level, is informed 


| of the direction in which the ship is heeling, and can then, 
| by actuating the valve of the hydraulic cylinder, cause the 


cabin to be so shifted with regard to the vessel, as to keep 
the floor level. To prevent backlash, and keep the cabin at 
all times under the control of the hydraulic cylinders, the 
piston rods of the latter are made half the area of the 
pistons, and the water, when under pressure, is allowed to 
act constantly against the annular area on one side of each 
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piston, the movement of the latter being regulated by ad- 


mitting the water to, or releasing it from, the other side. 
Of course, in order that the movements of the vessel may 
be counteracted with sufficient promptness by the move- 
ments of the “ steady cabin,” it is desirable that the valves 
by which the water is admitted to, or released from, the 
hydraulic cylinders, should be moved with great ease, and 
Mr. Bessemer has designed a special form of equilibrium 
valve for this purpose. One of these valves is shown by 
Fig. 3 of the annexed engraving. It consists, as will Le 
seen, of a pair of valves, pp, fixed on a spindle, q, these 
valves having their bearing faces, which are turned down 
to knife edges, bearing on the soft metal seats, 0. These 
valves are arranged in a valve casing, as shown in Fig. 1, 
and from the extreme narrowness of their bearing surfaces 
they are practically in perfect equilibrium, whether they 
are open or closed, and thus al] the power to be expended 
n working them is that required to overcome the friction 
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Fig. 1 shows the arrangement of these valves when the 
motion of the hydraulic pistons is controlled by hand. In 
hydraulic cylinder, fitted with the 
piston, 7 *, having a piston rod, f, of half its area. The 
end of this piston rod is connected with the steady cabin 
by the crosshead, g. 


this figure, a is the 


A pipe, d, and passage, a*, place one 
end of the hydraulic cylinder in constant communication 
with the accumulator containing water under pressure, 
while the other end communicates, by means of the pipe, e, 
with the two valve casings shown. The upper of these 
casings contains the admission valves, p, p, to which water 
is led from the accumulator by the pipe, z, while the lower 
casing contains the release valves, r, 7, which, when opened, 
allow of the escape of the water from the eylinder through 
the pipe, y. Both pairs of valves are normally kept closed 
by light spiral springs applied as shown, while one end of 
each valve spindle bears against the hand lever, «. It 
will thus be seen that by raising this lever the admission 
valves are opened, whilst the release valves are kept closed 
by the spring, while, if the hand lever is depressed, the 
reverse action takes place. In the former case the piston 
in the hydraulic cylinder would be forced upwards, in the 
latter it would be forced downwards. 

We have said that Mr. Bessemer proposes in some cases 
to regulate the action of the valves automatically, and 
Fig. 4 shows one arrangement he has designed for this pur- 
pose. This apparatus consists of a cylindrical casing, A, 
divided by partitions into four separate chambers, B, C, D, 
and E. In the chamber, B, is a valve box, F, fitted with a 
pair of equilibrium valves of the kind already described, the 
lower eud of the spindle, G, of these valves being so situated 
that it can be raised by a small lever projecting from 
the pendulum, H. Water under pressure 


in the partition through which the pendulum rod passes. 
The water in the chamber, D, while it does not interfere 
with the movements of the pendulum under the action of 
gravity, checks the oscillations which might otherwise be 
set up. 
that it takes place in one plane only, by a projection at its 
lower end moving in a slot io the plate, M. 
chambers, C, E, of the casing are fitted up in the same way 
with a pendulum acting on another pair of equilibrium 
valves, as shown. 
are intended to be placed on the floor of the steady cabin, 
one in connexion with each hydraulic cylinder, the pen- 








is admitted | 
through the opening, J, and completely fills the chambers, | 
B and D, access to the latter being given by the opening | | 
| Srwce our report last week the Examiners of Petitions for | 


The motion of the pendulum is also controlled, so | 


The other | 


Two such casings, as we have described, | 





dulums of one casing oscillating fore and aft, and those of the 
| other athwart ships. Thus, in the event of the cabin tending 
to tilt towards one side, the action of one of the pendulums 
would open one pair of valves, and thus produce sach a 
movement of one of the hydraulic pistons as would correct 
the tendency of the floor of the cabin to get out of the 
horizontal plane. The four pendulams, acting conjointly, 
would evidently be capable of controlling the movements of 
the cabin in every direction. 

The experimental vessel which has been constructed is 
fitted up with arrangements for testing both the hydraulic 
controlling arrangement, and also the method of merely 
governing the motion of the cabin by a counterweight, and 
it is also provided with an ingeniously constructed flexible 
bridge, which has been designed by Mr. Bessemer to enable 
passengers to enter and leave a “ steady cabin” while the 
vessel is pitching or rolling. Of this bridge, as well as of 
many other details and refinements which have been de- 

ed by Mr ont ine more perfect steadi- 
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ness in his cabins, we hope to give a full account when the 
trial trip of the vessel takes place, and in the meantime we 
have no doubt that the particulars we have already given 
will be of considerable interest to many of our readers, and 
that Mr. Bessemer will have the best wishes for the success 
of his plans. 


PRIVATE BILLS IN PARLIAMENT, 


Sraxvise Onpers Examination. 


| Private Bills on Standing Order Proofs in the House of Com- 
mons have made considerable progress with their work. On 
Thursday, the 2nd of February, the following Bills were 
declared to have complied with the Orders of the House: 
Metropolitan Railway, Letterkenny —— Edinburgh and 
District Water, Ilkley Gas, Bristol Port Channel Docks, 
| Leominster and Kington Railway, Great Southern and 


| Western and Cork and Limerick District Railway Com- | 


and West Junction Railway. The Banbridge Extension 
Railway was declared not to have complied with Standing 
| Orders, and the Southern Railway Additional Powers Bill 


| panies, Boston Gaslight and Coke Company, and the East 
j 


F 


was postponed until the 9th of March. In the case of 
opposed Lianelly Railway and Dock Biil 
Orders were to have been complied with. 

On Friday, the 4rd instant, the following Bille passed 
Standing Orders: The Lyme Regis Railway, Sheppy Gas, 
Hounslow and Metropolitan Railway, Killongin and 
fore Railway, Lancashire Union Railways, Glasgow Im- 

vements, Glasgow Corporation Gas, and Ennis 
unction Railway, Glasgow (City) Union Railway, Devon 
and Cornwall Railway, and the Staveley Water Bills. In the 
Commercial-road (East) Tramways Bill it was decided that 
the Standing Orders had been complied with so far as related 
to the House of Commons, but that there was a defect as 
respected compliance with the Orders of the House of Lords. 
At this sitting the Albert Bridge Bill was opposed by the 
Battersea Bridge Company. By this Bill, the jes pro- 
moting seek to continue and en the of their old 
Act, which expired on the 24th o mber last. The new 
Bill asks for an extension of time for a period of two years 
from the passing of the Act, and on the part of the memo- 
rialists it was contended that this ought to be considered as 
a revival Bill of the second class, with a new deposited plan. 
The Examiner in this case was Mr. Frere, who agreed with 
the memorialists so far; but as the original Act vided 
that the plans were to be subject to the approval of the Board 
of Trade and the Conservators of the River Thames, and in- 
asmuch as they had been so approved, he held that there 
was no necessity for a fresh deposit of plans. Under these 
| special circumstances, the Examiner stated that he should 
report that Standing Orders had been complied with. An- 
other opposed case was that of the Oldbury, Smethwick, and 
West Heoeawich Water Bill, in which Standing Orders were 
also declared to have been complied with. 

A ial sitting was held on Saturday by Mr. Robinson, 
one of the Examiners, for the purpose of taking the 
opposed case of the Batley Corporation Water Bill. The 
object of the Bill is to construct water works in the North 
Riding of Yorkshire, and it was opposed principally by mill- 
| owners in the district, who contended that they had not re- 





| ceived due notice. It was also objected that the p ters of 
the Bill had not made a proper deposit of plans. In both 
cases, however, the objections were overruled by the Ex- 


aminer, who decided that the Standing Orders had been daly 
complied with, and stated his intention of reporting to that 
effect. 

On a resumption of the sittings on Monday last, the Stand- 
ing Orders were decided to have been complied with in the 
following cases: The North and South-Western Junction 
Railway, Shott’s Iron Company, Margate Pier and Har- 
| bour, Worcester Park-road Extension, Forfar Gas, Perth 
| Gas (purchase of existing gas works, &c.), Perth Gas (new 
works), Dablin Main Drainage, Waterford and Wexford 
| Railway, Liverpool Tramways, Bradford Corporation Gas 
| and Improvement, North Metropolitan Tramways, White- 
| haven Dock and Railways, Humber Conservancy, A 
Gas, Musselburg and Dalkeith Water, and the Sutherland 

and Caithness Railway. The Weedon and Northampton 
| Junction Railway Bill was withdrawn. The following Me- 
tropolitan Tramway Bills were postponed till the 20th of Feb- 
| ruary, no decision loving yet been arrived at by the Board 
jof Trade as to the course to be pursued, whether by = 
visional order or by private Bill before Parliament, viz., The 
Metropolitan Street Tramways (Extensions, &&.), Metro- 
litan Street Tramways (Westminster Bridge, Battersea 
ark, &c., Extension), London Street Tramways (HExten- 
sions, &c.), London Street Tramways eae ge West- 
minster, and City Lines), Pimlico, Peckham, and Greenwich 
Street Tramways (Extensions, &c.), and the Paddington and 
St. John’s-wood and Holborn-street Tramways Bills. 

On Tuesday the Examiners declared the Standing Orders 
to have been complied with in the following eases: Totten- 
ham and Hampstead Junction Railway, Acton and Brentford 
Railway, Southport Improvements, Castle Espie Railway, 
Barnsley Canal and Aire and Calder Navigations, Bury Port 
and Gwendreath Valley Railway, North British Railway, 
Muswell-hill Estate and Railways, and Dorking Gas. In the 
case of the Wye Valley Railway Standing Orders will be re- 

wrted as not having been complied with. The Navan and 
Kiecasonst Railway Bill was postponed to the 17th instant, 
and the Margate Pier Bill was withdrawn for the present 
Session. The Opposed case at this Sitting was that of the 
Metropolitan and St. John’s-wood Railway, Lord Portman 
being the memorialist. His Lordship o—e ained of certain 
omissions in the public notices, one of which was that they 
did not specify the intention of the company to carry night 
soil, dung, compo, and other manure, which is leper by 
their existing Act. The Examiner, however, held that the 
| alleged offensive traffic complained of was sufticiently covered 
| by words in the notices having reference to the carriage of 
| goods generally. Another allegation was that the Bill, without 
| notice, would compel the Metropolitan Railway (Proper) to 
accommodate similar traffic, although by their Act of Ineor- 
poration they could refuse to do so. This allegation also 
| was overruled, and, the other allegations having with- 
drawn, the Examiner stated that he should report to the 
House compliance with Standing Orders. ; 

On Wed y the Exami decided that the following 
Bills had — a Orders : Carmarthen and Cardigan 
Railway, Maryport and Carlisle Railway, Chorley Improve- 
ment, Northampton Improvement, Poplar and Greenwich 
Ferry Roads, Watford Gas and Coke Company, Stamford In- 
closure, Sligo and Ballaghaderren Junction Railway, War- 
rington Gas, Ennis and West Clare Railway, Aberdeen Har- 
bour, and Aberdeen ion Gas. Bill for the 
Cannon-street and Broad-street connecting railway, proj 
oy Se Dee oe eee i agama d wn 
at this sitting, and the " Edgeware, ond London Rail- 
way Bill was adjourned to the 15th inst. In the case of the 
Waterford, New Ross, and Wexford Junction Railway, which 
WAS an 0 Bill, the ing Orders will be re: 
| not te have been complied with. same report will issue 
| with regard to the Sheffield Improvement Bill. In this latter 
| ease one of the allegations complained of —non-compliance— 
| raised an entirely new point of practice. The question was 
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whether a party holding premises by yearly agreement (but 
not actually oceupying them) from the lessee is entitled & 
notice under the Sanding Orders relating to leases. After a 
lengthened argument the Examiner held that the memorialist 
stood in the position of a sub-lessee, and therefore ought & 
have been served with notice as well as the freeholder and 
the origina! leesee and cecupier, and he stated that he should 
report accordingly. The Examiners did not sit yesterday on 
account of the opening of Parliament, but they will resume 
their sittings to-day 


FOREIGN AND COLONIAL NOTES 
Gas at Baltimore.—Gas at Baltimore costs private con 
summers 2} dois. per 1000 culne feet The erty pays 324 dols 


per lamp per anoum for 3500 city lamps in use during 2300 


It is estimated, aleo, that in 


x over the pre- 


hours in the course of the vear 


£ 
pay 40 dols. per lamp, #0 


consequence of the lamps being kept burnit 
ecribed 2500 hours, the city has to 
that the annual expense tur the gas burnt by the munk ipa@iity 
amounts to 132,000 dols 
is 15,468 lhe gas company has laid 140 miles of 
and employs about 40 persons at its works. 


The number of private consumers 


gas pipes 


Philadelphia amd Reading Railroad.—I\t appears that the 


system now controlled and worked by the P adeiphia and 
Reading Railroad Company comprises 1:68 miles of sing 
ne The w rking this extensive «vst m and the 5 uvik 
Canal ) ls attached to it necessitates the emp!oyment of 
upwards of 12,000 persona. During 187 new engines and 
cars to the value of $967,620 were added to the property of 
the company and $224,172 were expe ed besides in 

building engines and cars at the cost revenue I 

engines ar general r ng stock of the mpany are valued 


altogether at $11,500 0 


The Russian Navy According a rep prepared by 
the Russian Minister Financ t treag R 
sian navy at the commencement of [X71 was aa follows 
Frigates, 3; sma war steamer ‘ iror acd Ss: flontiz g 
batters, 3 corvettes and clippers, 5: euirassed turret 
abips, 13; gunboats, f 4; steam frigates, ¢ er vessels 
various kinds, 140: total. 273 Since the above return wae 
mode up, 20 gusboates and three or four ironclads have been 
added 

Canadian Railway Pr ts Canadians are fert enougt 
and bold enough im all consmence in regard to their railway 
prejeeta. Notice has been given that apr ation will be 
made to the Dominion Parliament in ite next session for Acts 
incorporating companies which intend to extend the Cana 


dian railway eystem to Manitoba, and across the American 
continent. One charter which will be « 
railway proposed to run ffom Pembina, by way of Fort Garry 
to Lake Winnipeg, or some place on the Saskatchewan, near 
ite mouth. The same company will ask for power t 
the navigation of the aubethotes The other project is 
the Dominion Pacific Railway, from some point on Lake 
Superior, across the Tertele Belt to British Columbia. 


North Eastern Railway of Victoria.—Mr. Wilson, the 
Vietorian Minister for Railways, bas announced that but for 
heavy floods tenders would have been called for before the 
present time for another 60 miles of the North-Eastern Rail- 
way of Vietoria. The contracts will, however, be let before 
the close of the year. 


ited will be for a 


J impr ve 


Russian Railways.—Letters from the south-east of Russia 
announce that the Tamboff and Saratoff Railway connecting 
the Lower Volga with Moscow and the grain districts of the 
interior is at length open, the first train having run into 
Saratoff a few dayssince. A line from Rostoff to Viadi 


kavkaz along the northern slopes of the Caucasus is to be | 


commenced forthwith, and is to be pushed forward with all 
oasible vigour, as is another line from Lazovi (on the 
tharkoff and Taganrog Kailway) to Sebastopol. Another 
month is expected to witness the completion of the Poltava 
and Charkoff Railway. The Riajsk and Tula line, intended 
to connect the Moscow and Koarsk, and Moscow and Voronej 
lines, is also making rapid progress, and has been opened as 
far as Skopin. 


Montreal Ocean Steamship Company.—This company now 
owns 20 ocean steamers, with an aggregate burthen of 
46,434 tons, and 22 sailing vessels, with an aggregate 
burthen of 18,943 tons. The ceimpany employs about 6000 
men. Ite largest vessel is the Assyrian, which is of 3400 tons 
burthen. 


The New Zealand Mail Service-——An important postal 
service has been arranged by the New Zealand Government 
with an American company. The contractors are the North 
Pacific Transportation Company, who have amalgamated 
for the oceasion with Mr. Webb, of New York. The con- 
tractors are to establish mail steamers under the style and 
title of the United States, New Zealand, and Australian line 
The steamers to be employed in the first instance are the 
Nevada, the Nebraska, and the Dacotale. The contract is 
to be for ten years, subject to the condition that within six 
months from the arrival of the first boat at Wellington (say 
about the beginning of September), the Colonial House ot 
Assembly may decide that the duration of the contract shall 
be for three years only. 


Canadian Telegraphy.—The Montreal Te 
pany wes organised in January, 1847, with a capital of 
t “ dollars. Its line extended from Toronto to Quebec; 
nine offices were opened, and thirty-five persons employed. 
Since 1847 the company has, year by year, continued to ex 
tend its operations, not only in the pre vinces of Ontario 
and Quebec. but else in the province of New Brunswick, and 
the states of Maine, New Hampshire 

4 m which 11° offices are 


egraph Com 


Vermont, New 





whed by the 
ot November, 1870, the com pany 





t the Coe 


possessed 12,147 miles of wire, 640 offices, and 996 employ és. 


The number of commercial messa 
pany’s lines in 1870 was comput 


es sent over the com- 
at 1,060,000, During 


[Fes. 10, 1871. 





| 1870 the company opened 86 new stations, and erected 1920 
| miles of wire. In 1571 it proposes to erect a line, 450 miles 
in length, from Montreal to Buffalo. It will also build lines 
this year through the remote districts of Bonaventure and 
| (vaspe. 
| Another Great American Bridge.—A bridge, eonnecting 
the Baltimore and Ohio, and the Marietta and Cincinnati 
Railroads, has been completed over the Ohio at Parkersburg, 
The height of this bridge above low-water mark is 90ft., 
while its length exceeds 4100 ft. The number of spans is 42 ; 
| the two centre or channel spans are each 350 ft. in length. 
| The cost of this fine work exceeds 1,000,000 dollars. Pas- 
sengers and freight can now be transported direct from 
Baltimore to Cincinnati and points beyond without change 


f cars or break of bulk. 
The United States Navy.—The annual Naval Appropria- 
on Bill has been pre sented to the United States House of 
Representatives. It appropriates 20,000,000 dollars. Among 
its clauses is one making provision for building a floating 
battery at a cost of 1,000,000 dollars, and another by which 
600,000 dollars are to be appil xd to the construction of two 
| ironclad torpedo boats. 

Railways in New South Wales—The chief assistant en- 
gineer of the railway department of the New South Wales 
Government has left Sydney for Wagga Wagga to explore 
the country for a line between that piace and Albany It is 

tended eventually to connect this line with one proposed 

ree years since irom Goulbarn to the Marrumbidgee at 
Narrandera, so as to form a connexion between Goulbarn 
j and Albany. 


French Rolling Stock—~During the recent bombardment 
f Paris there were, it is said, 1000 locomotives and 40,004 
s and trucks accumulated at the termini of the five 
great railways which centre in Paris, viz., the Northern, the 
hastern, the Western, the Orleans, and the Paris, Lyons, 
and Mediterranean. It is stated that thisimmense quantity 
f valuable rolling stock escaped the dangers of the bombard- 
ment without sustaining any material injury. So much the 
better, primd facie, for the five companies. On the other 
aand, all this rolling stock has virtually passed under the 
eontrol of the Germans, and may possibly be used by them 


carriage 


} ~at any rate in part—in case of any military emergen y 


American Railroads.—It is calculated that at the close of 


last year 564,435 miles of railroad had been opened in the | 


United States at a cost for construction and equipment of 
the increase during 1870 amounted t 
5574 miles established at a cost for road and equipment of 
234,916,300 dols., or an inerease of 11.41 per cent. in the 
| mileage, and 9.58 per cent. in the cost over the previous 
The largest increase in the development of 
| railways last year was noticed in the States of Lilinois, lowa, 


2,573,526,109 dols 


year « figures. 


Missouri, and Kansas, where railroad contraction was stimu- | 


lated to the utmost by town and country subscriptions in 
the form of bonds. 


| New Zealand Coal.—The Bay of Islands Coal Company is 
stated to be making effective progress. The company has 
recently imported a locomotive from England for use at its 
mine. This will, it is stated, effect a saving of 75/. per 
|month, in the working expenses of the company; it will 
also enable the company to produce three times the quantity 
of coal. Mr. R. Martin has been engaged in raising, ballast- 
| ing the railway belonging to the company. 


Railways in New Zealand.—Mr. Gisborne, the New Zea- 
land Minister of Public Works, has lost no time in com- 
| mencing the surveys for the North Island Railways which 
the Ministry undertook to complete during the recess. 
Mr. Blackett, C.E., of Nelson has been appointed colonial 
engineer to superintend the railway surveys, as well as 
various public works which are to be carried out. 


Turkey in Europe Railways.—The network of lines pro- 
posed to be construeted in Turkey in Europe comprises 
altogether 675 miles of line. The first section, 10} miles in 
length, has been opened for treffic. 








Loypow InTERNATIONAL EXurpition oF 1871.—Since the 
ist instant, the quietude that has reigned in the buildings 
erected for the exhibition since their completion has been 
broken by the first arrival of articles sent for the inspection 


month is appointed for the reception of certain articles. One 

jay it is machinery, another fine art, another educational 
| articles, and soon. The first consignment of the handsome 
collection promised by Belgium has arrived, as well, also, as 
a consignment from Leipsie. So faras yet can be ascertained, 
the articles sent in are all of a high class character 
the gallery, in the Prince Albert’s-road, are being placed the 
engines that will supply the motive power necessary for show- 
ing the machinery in motion. 


Tue Towrsr Sceway.—The half-yearly meeting of the 
shareholders of the above company was held on Wednesday at 
the offices of the company, Victoria-street, Mr. P. Barlow 
in the chair. After the report, which has been published, was 
read, the chairman moved its adoption, and said they had 
given the machinery a fair trial, and the new experiment had 
not been adopted without the consent of the Court of Chancery 
He beheved the foot-passenger scheme would prove a great 
success. Indeed, if their affairs continued for the tuture as they 
had done in the past, he thought they would soon pay 30 per 
cent. The motion having been seconded, the report was 
agreed to. The meeting was then made special for the pur- 
pose of considering the provisions for a Bill now before 
Parliament, intituled “ A Bill to enable the Tower Subway 
Company to raise an Additional Capital.” The chairman, 
in moving that the Bill be approved, said that it was pro- 
posed to raise 80001. 60001. in ordinary shares, and 2000/. in 

| debenture, for the purpose of completing the subway. The 
resolution was agreed to, and the busimess closed with the 
usual vote of thanks to the chairman. 





of the Committees of Selection. Every day throughout this | 


Outside | 


AMERICAN GUNS. 

Wrruis the last few months an order has been received 
at the Fort Pitt Foundry, Pittsburg, Pa, from the Navy De- 
partment, for twelve 15-in. guns The first two are to be 
east from the same run of metal—one hollow, on the Kodman 
principle, and the other solid, after the Dahlgren plan—and 
these, when finished, are to be subjected to an extra proof of 
500 charges each, for the purpose of testing the endurance of 
each class of gun. This will be the first time in the history of 
ordnance manufactyre when a gun of 15-in. calibre has been 
cast solid, and the results will be watched for with considerable 
interest by scientific men. Ifthe new principle of construction 
is approved, it is probable that the Government will man the 
principal forts in the country with guns of this calibre, and 
| made after this plan. Hecently two officers of the Spanish 
navy arrived in this country, empowered to negotiate for 
the purchate of large guus for Morro Castle, in the harbour 
of Havannah. These officers contracted with the Fort Pitt 
| Foundry for the construction of 16 in., 15in., and four 20 in. 
guns for that famous castle. These cannons are now being 
completed, and will be delivered in New York in the course 
of a couple of months. The manufacture of guns of extremely 
large calibre, which was brought to great perfection during the 
war of the Rebellion, is #til! carried on at the Fort Pitt Foun- 
dry, and arrangements will soon be perfected by which guns 
capable of throwing a larger weight of meta] than has ever been 
projected by powder can be cast and finished in a most perfect 
} manner. It will be remembered that the 16-in. cannon which 
| were used on our monitors during the war were the objects of 
the greatest cunosity, and when the first 20-in. gun ever cast 
was mounted at Fort Hamilton, hundreds of our citizens made 
the journey to see it. If these enormous cannons were re- 
garded with so much curiosity, what will be thought of 30-in. 
| guns, having inside space enough for a small couple to dance 
a minuet im, mounted on a fortification? Major Rodman, the 
distinguished ordnance officer and the inventor of the Rodman 
gun, has long entertained the idea that 50-in. guns could be 
made with almost the same facility as 20-in. could, and he 
| is now arranging for an appropriation to enable him to carry 
his plan into execution. ... As 20-in. guns cost about 
| $30,000 each, doubtless 30-in. pieces will eost at least double 
| that sum.—New York Times. 
| 
i 
| 
' 
' 








ROAD STEAMERS FOR INDIA. 
To ruz Evitor or Enoinxeniye. 

S1z,—In your last number of the 3rd inst., in a short 
article on Road Steamers for India, taken from the Timea, I 
| noticed that it is stated that the manufacture of the four 
road steamers ordered by the Indian Government has been 
intrusted to Messrs. Ransomes, Sims, and Head, which is 
perfectly correct; but will you allow me to complete this 
statement by informing your readers that one of the road 
steamers is to be supplied with one of Field’s patent boilers, 
| the manufacture of which has been intrusted to me by 
Lieutenant R, E. Crompton, whose experience in India with 
a smal] Field boiler which I made for him about two years 
ago for a small road steamer was very favourable, and has 
no doubt been the cause of his recommending the Field 
boiler being adopted on a larger scale than the last one. 
Please fuvour me by the insertion o: the above, which will 
much oblige, 


Sir, your obedient Servant, 
Lewis OLRICK. 
27, Leadenhall-street, February 8, 1871. 


CONTINUOUS BRAKES. 
To tue Epiron or Enxaixexrisea. 

Srz,—In your last issue is a sketch and explanation of a 
continuous brake by Mr. W. Naylor, and an able leader on 
the subject of continuous brakes. 

As you have introduced my name in your general remarks 
in connexion with this subject, it will plead as my apology 
for thus trespassing on your valuable time and for offering 
some observations. 

As to the design I will state what is and what is not due 
to Mr. Naylor: 1. The weighted lever assisted by a spiral 
| spring was first patented by the late Mr. Newall in 1854. 

both levers are almost identical in shape and action, but 
Mr. Newall enclosed his spring in a case and Mr. Naylor 
attaches his in line with the lever, and uses a knee joint to 
equalise the tension of the spring. This joint is, 1 believe, 
the only original part in the design. 2. The means for 
working brakes by compressed air by a crank or cam on 
the van axle was patented by Kendall in 1864. 3. The means 
for working the chains by a compound arrangement of steam 
| cylinder and block and tackle was patented by Loughbridge, 
} also in 1864. 4. The omen be train of self-acting brakes 
| by slackening a continuous chain instead of tightening it 
and allowing a weighted lever to descend by gravity was 
patented by me in 1567, 5. Links to suspend the rocking shaft 
so as to equalise the pressure on both blocks were also patented 
by me in 1862. 

As the subject is a public one it would have been desirable 
if Mr. Naylor had favoured us with a more original brake 

than one containing a selection from five patents (as far as I 
}ean remember), and all of which are at work either in this 
| country or America. As to the combination itself I have 
| formed my own conclusions, and shall refrain from stating 
| then beeause | might be considered biassed, but it cannot be 

uncourteous to say that so far as these five points are con- 
| cerned they are fast becoming a thing of the past. 
| I observe also in your leader that in referring to the adop- 
tion of my brake by the London and North-Western Railway, 
| you state that only a few trains are to be fitted with it. 
| Allow me to correct this, as my arrangement with that com- 
| pany is for a general application of my system over their 
whole stock, and | have concluded terms with them to that 
| effect. 
| I am, Sir, your obedient Servant, 


| Joun CLagx 
44, Finsbury-cireus, February 6, 1871. 
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FRIDAY, FEBRUARY 10, 1871. 


EFFECT OF COLD ON THE STRENGTH 
OF IRON AND STEEL. 

Ix our last impression we published four papers, 
lately read before the Manchester Scientific and 
Literary Society, and treating of the effect of cold 
on the strength of iron and steel. The first of 
these papers was by Mr. William Brockbank, who 
eame to the conclusion “that iron does become 
very much weaker, both in its cast and wrought 
state, under the influence of low temperatures,” and 
who adduced the particulars of a number of experi- 
ments of a somewhat rude, but certainly practical, 
kind, in support of his views. Next came Sir Wil- 
liam Fairbairn, who held that the tensile strength 
of iron and steel is not sensibly affected by such 
changes of temperature as occur in our climate, and 
who considered that the breakage of railway tyres 
is mainly due to excessive shrinkage, this setting 
up a strain which, aided by the shocks to which 
such tyres are exposed in use, eventually leads to 
fracture. In many respects the views expressed by 
Sir William Fairbairn are identical with those urged 
by ourselves in an article on “Steel Tyres,” which 
we published in a recent number (ride page 11 of 
the present volume); but we think that, in refer- 
ring to the results of his experiments on the tensile 
strength of iron at different temperatures, he scarcely 
draws sufficient distinction between the effects of 
gradually applied loads and of impact. This, how- 
ever, is a matter of which we shall speak presently. 
Che third paper on the list is that of Dr. Joule, 
who took the ground that ‘frost does not make 
either iron (cast or wrought) or steel brittle, and 
that accidents arise from the neglect of the com- 
panies to submit wheels, axles, and all other parts 
of their rolling stock to a practical and sufficient 
test before nsing them,” and who gave; in support 
of his conclusions, the results of a number of experi- 
ments made on the strength, at different tempera- 





these lilliputian experiments, and it is certainly 
hard to understand how a man of Dr. Joule’s high 
and well-earned reputation eould bring an account 
of such crude and trivial tests before a scientific 
body as proof that the power of iron and steel to 
resist impact is not affected by cold. Lastly we 
have the paper of Mr. Peter Spence, who gave the 
particulars of some experiments which he had made 
on the transverse strength of certain cast-irom bars 
| at different temperatures, these experiments show- 
ing that the effect of cold was to increase rather 
than diminish the resistance of the specimens. 

Of the four papers read three were thus in sup- 
port of the view that the strength of iron and steel 
is not reduced by cold ; while Mr. Brockbank alone 
urged the opposite conclusion ; and the question 
now arises which view is the correct one ? Practice 
says, *‘Iron and steel do break more frequently 
|} when exposed to cold ; while theory, arguing 
| chiefly from the results of experiments on tensile 
| strength made by men of science maintains ‘that 
| cold does not affect the strength of iron or steel.” 
| So far there is a direct contradiction ; but we know 
that the term *‘ strength” is often used in very diffe- 
nt senses, and it is the want of clear definitions 
of such words as well as the want of a complete 





| description of the class of material tested, which | 


jhas in the main given rise to the contradictions 
| which prevail in discussions of this kind. 

Mr. Brockbank, in commencing his paper, states 
his surprise that the effect of low temperatures on 
the strength of iron * should have escaped the at- 
| tention of writers on iron to such an extent as that 


_| it is either ignored or dismissed with a few remarks 


| or in conclusive experiments.” Mr, Broekbank is, 
however, in error in supposing that the subject has 
not received careful attention, and we would in 
particular refer him to the elaborate series of ex- 
| periments carried out by M. Knut Styffe, of Stock- 
| holm, for the Swedish Government, of whose excel- 
| lent work on the subject an English translation has 
|been made by Mr. C. P. Sandberg.* Mr. Brock- 
| bank may never have seen this book, but we wonder 
that Sir William Fairbairn did not refer to it, seeing 


' 
} 
| 
; 


| that it contains many notes of his own. M. Styffe’s 
conclusions on this subject ~which we quoted at 
\length on page 316 of our seventh volume—are to 
the effect that neither the tensile strength, the 
| power to resist flexion, nor the elasticity of iron 
or steel, are practically affected by the greatest 
degree of cold to which such materials are exposed 
in ordinary practice, and in these conclusions he is 
supported by the experiments of Sir William Fair- 
bairn and Mr. Kirkaldy in this country, and by 
those of the late Mr. John Roebling, in America. 
These conclusions, however, are drawn almost with- 
out exception from the results of a in 
which the loads were applied gradually ; but they 
are not supported by the results of trials in which 
iron of ordinary commercial qualities has been sub- 
jected to impact. Mr. Brockbank gave in his paper 
the particulars of a number of such experiments 
which, although, as we have said, somewhat rude, 
are yet well calculated to show the results which 
may. be expected from the rough usage to which 
iron articles are exposed in practice, and these ex- 
periments almost all tend to show that iron, whether 
made at Lowmoor or Darlington, whether in the 
form of plates or rails, is less able to resist impact 
when exposed to severe cold—or, to use the work- 
man’s phrase, ‘when the frost is in it”’—than at 
ordinary temperatures. In a valuable appendix, 
also, to M. Styfie’s book already mentioned, Mr. 
Sandberg gives the results of a very interesting 
series of experiments made by him in 1867, on the 
strength of iron rails at temperatures ranging from 
10° to 84° Fahr., the trials being made by subject- 
ing the rails to the action of a falling weight; and 
these experiments, of which we published full par- 
ticulars or page 231 of our seventh volume, also 
showed that the brittleness of the rails was increased 
in a most important degree by exposure to cold. 
The rails in Mr. Sandberg’s experiments were car- 
ried by a pair of granite supports, which, in their 
turn, rested upon a granite block levelled in sifu, 
and thus the elasticity of the supports cannot have 
varied sensibly at the different temperatures, and 
cannot, therefore, have exercised any influence on 
the results obtained. Mr. Sandberg came to the 
conclusion that the increase of brittleness at low 


“* We have now before us a German translation of this 
valuable work, made from the English edition by Baron von 





Weber. 


tures, of darning needles and cast-iron garden nails, temperatures of the rails tested by him was not im- 
it is diffieult to repress a smile when reading of probably due, to a considerable extent, to the phos- 


| phorus present in the iron, and he considered that 
la different result might have been obtained with 
| purer iron or with steel. 

| Altogether, taking the resulta recorded by Mr. 
Sandberg in his appendix to M. Styffe’s book, and 
the results of experience in railway working in the 
United States, Canada, Russia, and other countries 
| in which the winter climate is very severe, there can 
| be little doubt as to the effect of cold in diminish- 
ing the resistance to concussion and impact of iron 
such as is ordinarily employed in the manufacture 
of rails, and particularly of that in which phos- 
phorus is present to any considerable extent. Steel, 
on the other hand, appears to be Jess affected in the 
|manner just mentioned than iron, and it is daily 
gaining ground as a substitute for iron in cold cli- 
mates. As to the effect of cold on the tensile 
strength of steel and iron, we fully agree with the 
results of experiments, such as those made by M. 
Styffe and others, which show that the power of 
these materials to sustain dead weight is rather in- 
creased than diminished by cold; but it is difficult 
to establish any definite relation between tensile 
strength and resistance to concussion, and more 
| particularly to the effect of numerous small vibra- 
| trons, 
| ‘There can be little doubt, moreover, that iron 
and steel are sensibly affected by changes of tem- 
perature, the more extreme these changes and the 
|more suddenly they are brought about the greater 
\being their infinence on the strength of the 
|materials exposed to them. ‘The quality of iron, 
| too, varies greatly, and as the variations in quality 
| greatly modify the power of the material to resist 
| particular kinds of strain, it is the duty of railway 
| engineers to study both the mechanical properties 
|and chemical composition of the iron employed by 
them, and to select those kinds best suited to the 
particular work they have to perform. ‘Thus it has 
been shown that phosphorus, when present in iron, 
diminishes the resistance of that material to impact 
at low temperatures, although at the same tempera- 
tures it by no means exercises a similar influence on 
the resistance to steadily applied tensile strain ; and 
thus we are led to the conclusion that such iron is 
unfitted for employment in situations in which it 
will be subjected to the combined influence of 
severe cold and concussion, although it may safely 
be employed in cases where, although exposed to 
cold, it is subjected to steady strains only. It 
should be remembered, however, that all railway 
plant is subjected to concussions of a more or less 
violent kind, while the greater the speed at which 
the traffic is carried on, and the less perfect the 
condition of the permanent way and rolling stock, 
the more severe such concussions are. Thus we 
find that in Russia, the experience on the railways 
has proved decisively that the sharper concussions 
genduced by an increase of speed result in an in- 
creased number of breakages. 

As to the difference between wrought iron and 
steel in resisting the influence of a | climate we 
think that there can be no doubt that a mild stéel 
containing no more than from } to $ per cent. of car- 
bon decidedly deserves the preference. In fact, the 
results obtained by the extensive use of stecl tyres, 
axles, and rails in cold climates, such as Canada, 
Russia, and Sweden, prove practically what might 
have been anticipated on theoretical grounds, 
namely, the advantages to be derived from the use 
of mild steel. We hope before long to have an oppor- 
tunity of agair soaking on this subject, but mean- 
while we would direct attention to those countries 
which are less favoured in respect to climate than 
our own for experience as to the influence of cold 
on iron and steel, For we must remember that 
while wein England have occasionally a winter like 
the present and that of 1862, with the thermometer 
down to 10° Fahr., railway men in Russia, Sweden, 
and Canada, have very often, if not indeed every 
year, to deal with such temperatures as—30° Fahr., 
and have yet to carry on their traffic with safety. 
We may, therefore, well take lesrons from them, 
even while we congratulate ourselves on being placed 
under more favourable conditions. 

In conclusion we desire to say a few words as to 
methods of testing iron and steel, We much wish 
that as a general rule materials for railway plant 
were subjected to tests corresponding tolerably 
closely to the actual work which such materials have 
| to perform, and, as nearly as possible, under similar 
| cireumstances. Iron and steel used in the con- 
| struction of railway plant should be tested for hard- 
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ness, homogeneity, and resistance to impact, and if | beetroot distillation invented by M. Le Play, of Paris, 
the tensile strength be ascertained the recorded re- | and which has not, as yet, been worked in actual com- 
sults should also show the limit of elasticity and the mercial practice either on the Continent or elsewhere. 
elongation before fracture. For bridgework, the | We are anxiously looking forward to the results to be 
materials should be tested for tensile strength, | obtained by Mr. Campbell during this season, as, 
elongation, and resistance to impact, simultaneously, | if successful, they will be of the utmost practical 
while for roofs, or buildings subjected to statical| importance to this country, and to many of our 
strains, the tensile strength and the stiffness are | colonies ; but we consider it necessary to point out 
perhaps the qualifications which it is most desirable | even at this early moment how great and numerous 
to ascertain with accuracy. In addition to the/ are the chances for unforeseen difficulties arising in 
mechanical tests the chemical composition of the | the course of the trials, and vitiating all the final 
materials should be the object of careful investiga-| results. We have no doubt that the general public 
tion in order to ascertain the amounts of carbon, | will readily understand and quickly appreciate the 
silicon, phosphorus, sulphur, &c., present; and,| meaning of a complete and double success of the 
lastly, the mechanical testa should be applied at| combined experiment, but we desire to guard 
temperatures similar to those to which the materials | against any misunderstanding of its meaning in case 
would be exposed in actual use. Were these pre-| of a partial failure. We desire it to be understood 
cautions more generally observed the right material | that the question of beetroot cultivation and the 
would be used in the right place, and numerous) general question of beetroot distilling is no longer 
failures of a disastrous and frequently costly kind | under trial at Buscot Park, but has been accepted 
would be avoided. |as an established success. The subject under ex- 
| periment this season is the process of M. Le Play 
bor producing alcohol from beetroot. A want of 
| success with this particular process would not 


BEETROOT DISTILLING. 


‘Tuer’ isa clause in the Distilleries Act which 
authorises the Government of this country to pro- 
hibit the manufacture of alcohol or spirits a 
grain in cases of exceptional dearth. tn France a 
similar power was exercised by the Government | 
many years ago, in consequence of the high price 
of corn then existing in that country. ‘This occur- 
rence created a new industry, which ever since has 
maintained itself, and has gradually gained ground 
in many countries of the European Continent, viz., 
the manufacture of alcoholic spirits from the sugar 
beetroot. In this country several attempts were 
made, some years ago, to introduce beetroot dis- 
tilling, but these attempts were not commercially 
successful. It is not possible, at present, to ascertain 
the actual causes which have in each instance led to 
these unfavourable results, but it seems perfectly | 
clear that the elements of success have existed, and | 
exist at present, in this country to the same ex: | 
tent, as in many parts of the Continent, where | 
the manufacture of alcohol from beetroot forms a | 
recognised and well-established source of national 
wealth, and one of the most profitable branches of 
so-called agricultural industry. The causes which 
have led to the earlier failures in English beetroot 
distilleries must, therefore, have been accidental, | 
and in all probability were due to want of proper | 
scientific knowledge and practical experience on the 
part of those pioneers who led the way in the right 
direction, but were not sufficiently acquainted with | 
the obstacles which beset the road. So far as can | 





therefore prove anything against the cultivation of 


| beetroot or the production of spirits from that plant, 


but it would simply indicate the necessity for further 
improvement of M. Le Play's process, or for the 
introduction of another more successful mode of 
manufacture. In order to facilitate the just ap- 
preciation of these important points, we will now 
place before our readers a short review of the 
different processes of beetroot distillation which 
have been adopted with practical success on the 
Continent, and point out their relative advantages 
and disadvantages as compared with each other and 
with the system of M. Le Play above referred to. 
The raw material for the manufacture of alcohol 
is the sugar dissolved in the beetroot juice. This 
sugar must first be converted into grape sugar, or 
so-called ‘‘ invert sugar,” and it subsequently be- 
comes decomposed into alcohol and carbonic acid 
by the process of fermentation. Every pound 
of sugar originally contained in the beet is 
capable of producing $ 1b. of absolute alcohol, 
and the relative value of the different processes 
of manufacture must be estimated by this 
final standard of the yield or product obtained. 
For a more convenient mode of comparison we 
take the weight of absolute alcohol contained in 
1 gallon of proof spirits as 44 lb. in round figures, 
and we consequently find the corresponding value 
of 9 Ib. of sugar in the beet. Taking the average per- 
centage of sugar in the beetroot grown in this 
country at 10 per cent., we find that 90 lb. of 


be gleaned from the scanty information regarding | beetroot ought to yield 1 gallon of proof spirits, or 
the processes employed in some of the early beetroot | say, 24 gallons of proof spirit to the ton of beet. 
distilleries, it appears that many of them were | For converting the sugar contained in the cells of 
started not only as an experiment with regard to the | the beetroot into alcohol it is possible to follow two 
introduction of beetroot distilling in this country, | distinct methods, each of which ean be carried out 
but at the same time, also, as experiments with | in a variety of ways. It is possible first to extract 
untried and insufficiently matured inventions for | the saccharine juice from the cells of the plant, and 
special methods of manufacturing or distilling. | afterwards to let this juice ferment and distil the 
‘These double experiments had, therefore, an ex- | alcohol from it, and it is equally possible to ferment 
traordinarily small chance of success, as this latter| the juice before it is oneented from the fibrous 
was conditional upon several independent successes! parts of the plant and separate the fermented 
in different directions, and the failure at any one of | liquid from the pulp. The first and apparently 
these points caused the breakdown of the entire ex-| more rational process, viz., to extract the sugar as 
periment without leaving any absolute record of | such, and subsequently convert it into alcohol, is 
those facts which proved favourable, and which, if | the one which has established itself in practice in the 
undisturbed by the others, would have led to a satis- great majority of beetroot distilleries. The saccha- 
factory result, We are particularly anxious at this| rine juice is extracted by grinding the beet up 
resent moment to point to the sources of danger | into a pulp by means of a rasp and subsequently 
in conducting experiments of this kind on a large | squeezing this pulp in an hydraulic press, or between 
seale, because the work of introducing beetroot | the rollers of a mill, or by centrifugal force, An- 
culture and beetroot distilling in this country has| other more scientific method of extracting the 
to be recommenced, and is actually being recom-| saccharine matter from the beet is the diffusion 
menced at this present moment. The Buscot Park | process. The beet is cut into slices, and these are 
Distillery, near Farringdon, in Berkshire, is a re-| exposed to the action of water in a series of tanks, 
uewed experiment in beetroot distilling, on a large | by which a complete extraction of the saccharine 
scale. Mr. R. Campbell, the owner of the Buscot| matter is effected. The slices can be placed in 
Park estate, has devoted an amount of energy and | the tanks in baskets, so as to be rcadily transferred 
enterprise to this important subject, which is rarely | from one tank to the other, or they are filled into 
met with, and which in itself is one of the most/| the tanks, aud the liquor from one tank is run into 
material guarantees for ultimate success. The re-| the other, which produces the same effect with less 
sults of last season's work at Buscot Park have} trouble and expense. The saccharine juice, when 


established the fact that beetroot distilling is prac- 
ticable and remunerative in this country if carried 
on with one of those well-known and old-established 

rocesses of manufacture which, although mani- 
estly imperfect, are well understood in all their 


drawn off, is heated, and a small quantity of sul- 
phuric acid is added to it for the purpose of con- 
verting the crystallisable sugar into fermentable or 
“invert” sugar. The liquid is then ready for fer- 
mentation. Fresh beetroot juice contains a suffi- 


practical details, and can be readily copied or im-| ciency of fermenting matter for inducing the de- 
ported from abroad. The present season, we are | composition of its sugar into alcohol and carbonic 
informed, is devoted to engrafting a second experi- | acid, and producing a large surplus of yeast, which 
ment upon the first, viz., to establishing the system of| is capable of being endl 0 a ferment for other 








saccharine solutions. When the fermentation is 
completed the alcohol is separated from the water 
by heating the entire mass up to a temperature, 
which volatilises the spirits of wine. ‘These are 
subsequently condensed separately, while the liquor 
remaining in the still as the spent wash contains no 
alcohol, but is charged with the remaining decom- 
posed portions of the beetroot juice. fe is im- 

rtant to follow this process carefully through all 
its stages, in order to appreciate the influence which 
the different parts contained in the beetroot juice 
have upon the process. The sugar is first converted 
into fermentable sugar by taking up an additional 
unit of water into its composition. The nitrogeneous 
matter contained in the juice decomposes and pro- 
duces the yeast or ferment, which, in its growth and 
development, induces the decomposition of the 
sugar and the production of alcohol. The fermented 
liquor therefore contains the products of the de- 
composition of the nitrogeneous components of the 
juice of whieh the principal portion is removed 
mechanically in the form of yeast and scum taken 
off from the surface, or collected at the bottom of 
the fermenting tanks. The rest of these more or 
less decomposed nitrogeneous substances is carried 
into the still, and remains finally in the spent wash. 
It is obvious, therefore, that those methods which 
extract the saccharine juice from the beet have the 
disadvantage of extracting the nitrogeneous matter 
at the same time, and therefore depriving the pulp 
of its principal value for feeding cattle. In this 
respect the process of pulping and squeezing the 
beet is the most wasteful, while the process of 
diffusion leaves a considerable proportion of the 
nitrogeneous matter within the cells, and extracts 
only a small proportion of the soluble albumen, and 
of other similar materials. It is possible, however, 
to prevent even this extraction of nitrogeneous 
matter by employing the spent wash from the still 
instead of fresh water, for the purpose of diffusion. 
This improvement is due to M. Champannois, and 
has gained great favour amongst the scientific 
authorities on agriculture in France and Germany. 
The principle of diffusion being an exchange or 
equalisation of the liquids, it is obvious that the 
wash, which contains a similar or even higher per- 
centage of nitrogeneous matter than that held by the 
juice within the cells, will not be capable of extract- 
ing any material of that kind from the cells of the 
plant. The action of diffusion will therefore apply 
only to the sugar of which the wash contains none, 
while the salts and the nitrogeneous substances will 
not only remain intact within the cells of the plant, 
but possibly may be supplemented by an addition 
drawn from the wash if the latter is richer in 
these substances than the juice of the beet itself. 
By M. Champannois’s process the value of the 
beetroot pulp for feeding animals remains a maxi- 
mum, while at the same time the saccharine matter 
is completely extracted, and capable of being readily 
converted into spirits. 

The most complete mode of carrying out the 
system of beetroot distilling by the diffusion process 
is that adopted by M. Julius Robert at his factory 
at Seelowitz. The beetroot slices are filled into the 
revolving vy of a large open vessel, and carried 
down to the bottom of this diffusion vessel by a 
mechanical feeding apparatus. At the bottom they 
are spread all over the area of the vessel, and then 
allowed to rise gradually through the strata of the 
extracting liquid, which is fed in a constant stream 
into the vessel at the top, while the extracted juice 
runs off from the bottom in a similar continuous 
stream. This juice runs into a series of fermenting 
vats, which are all connected with each other, and 
the juice is fermented while running through these 
vessels at a speed which allows about twelve hours 
for complete fermentation. This continuous cur- 
rent is never stopped, but is finally carried into the 
still itself, which is also continuous in its action, and 
delivers the raw spirits and the spirit wash in two 
— but continuously running streams. 

Ve have now to consider the methods of fer- 
menting the sugar before its being extracted from 
the beet. The simplest mode of carrying out this 
programme is to boil the beet, and mash it in 
the same way as potatoes are treated in a distil- 
lery. The yield of alcohol is good, and the spent 
wash contains all the nitrogeneous matter originally 
existing in the beet only changed toa t extent 
by the process of fermentation. Another method 
is to convert the raw beet into pulp upon the rasp, 
and to add.an equal quantity of water, to which 
a small percentage of sulphuric acid is added for 
facilitating fermentation. This method gives a 
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fair yield of alcohol, but it requires large quan- 
tities of water, and produces very diluted materials, 
which cause inconvenience and expense in distilling, 
and which are not well suited for producing a good 
cattle food after distillation. 

The process of M. Le Play bears a similar relation 
to the processes just described as the diffusion pro- 
cess bears to the other modes of extracting the saccha- 
rine juice. M. Le Play operates upon the unbroken 
cells of the plant. He cuts his beetroot into slices and 
places these slices in tanks, which contain a fer- 
menting liquor made of beetroot juice or other fer- 
menting substance. This so-called mother liquor 
serves as an agent for inducing fermentation within 
the cells of the plant itself. ‘These cells contain a 
sufficiency of nitrogeneous matter for conjmencing 
the formation of yeast and setting in the process of 
fermentation throughout the entire mass of sugar 
veld in each cell. ‘The fermented slices are subse- 
quently removed into stills of a peculiar con- 
struction, viz., large cylindrical vessels heated by 
steam, and holding a series of perforated plates or 
baskets, upon which the slices are spread in thin 
layers, and which are placed in the cylinders one 
above the other. When the cylinder is filled 
completely, it is closed and distillation begins ; the 
heat being applied at the bottom first evaporates 
the alcoholic juice from the lowest trays or baskets, 
while the slices, which are spread upon the trays, 





The Engineer, where they will find it printed in ez- 
tenso ; while for the benefit of those who only de- 
sire to be informed of the more striking and original 
results of the minute investigations made by the 
— we have prepared the following notes. 

The report, then, is entitled a ‘‘ Return of Rolling 
Stock owned by the English, Welsh, and Scotch 
Railway Companies, June 30th, 1870, with par- 
ticulars of dimensions and of carrying capacity of 
the Merchandise Stock ;” and we desire our readers 
to note that the particulars given in the ‘“ return” 
were a seven months old at the time of its — 
lication. We direct particular attention to this fact, 
as unless it is carefully borne in mind that the 
“return” is not one hurriedly issued without careful 
revision, it may be found diffienlt to accept as ab- 
solutely accurate the whole of the data which it 
contains. 

The first column of the “return” is headed 
‘* Name of railway company,” and then follow three 
others bearing respectively the titles: ‘‘ Engines,” 
‘“* Tenders,” and Tank Engines.” From the totals 
at the feet of these columns we find that the fifty- 
four railway companies enumerated possess alto- 
gether 8669 engines and but 7988 tenders, so that 
we are led to imagine that tender work is rather 
behindhand, 681 engines appearing at present to be 
unprovided with means of carrying their water and 
fuel. The total at the bottom of the fourth column 


act as rectifiers by condensing the water and|we must own astonished us greatly, as we dis- 


letting the spirit pass higher up. When the 
distillation is finished the slices are removed and 
used for feeding cattle, it being considered that the 
nitrogeneous substances of the beet are all preserved 
within the cells of the plant, and are therefore avail- 
able for food. This point, however, is not quite 
correct. The process of fermentation sets in within 


the cell simultaneously with the act of decomposi- | 
|long been a cherished idea with us that the North 


tion which takes place in a certain portion of the 
nitrogeneous matter. This portion, although it is 
not removed from the cell, has lost some of its value 
as a food for animals. It has been turned into yeast 
and into other products which are no longer capable 


of being assimi’ated by the animal system, and the | 
| prehensions which might arise, that the traffic of the 


value of the beetroot slices from M. Le Play’s still 
is therefore not so great as that of M. Champonnois’s 
diffusion slices. ‘There is another practical difficulty 
involved in the principle of M. Le Play’s system, 
and that is the necessary slowness of the fermenta- 
tion, in consequence of the long time which is re- 
quired to communicate the action of the ferment 
from cell to cell throughout the entire thickness of 
the The experiments at Buscot Park are 
carried on at present with a large plant manufac- 
tured by Messrs. Appleby Brothers. We expect 
to publish the details of the mechanical arrange- 
ments as soon as the results of these experiments 
are known. We understand that the beetroot 
grown by Mr. Campbell this year averages more 
than 12 per cent. of sugar, and we ought, therefore, 
to look out for a yield of nearly thirty gallons of 
proof spirits to the ton of beet. This theoretical 
quantity, we need hardly remark, would not be 
actually reached by any process now in existence, 
but a yield of twenty-four gallons to the ton of good 
Silesian beet has been obtained in actual practice, 
and ought to be reached during this season’s ex- 
periments at Buscot Park. 


slices. 


WONDROUS ROLLING STOCK! 

Most of our readers, probably, are aware of the 
existence of the Volunteer Railway and Engineer 
Staff Corps, a corps composed almost entirely of 
gentlemen occupying high positions in relation to our 
railways—and a large proportion of them engineers 
—and altogether a body from whom in time of war 
the nation would have a right to expect great 
things in the way of organising the railway trans- 
port service. ‘This being the case it is natural that 
the doings of the corps in time of peace should, 
particularly at the present crisis, be regarded with no 
small interest, an interest that is, perhaps, aug- 
mented rather than diminished by the fact that the 


| 


covered from it that the railways of England, 
Wales, and Scotland owned but 71 tank engines (!), 
of which number nearly five-sevenths, namely, 49, 
belonged to the Metropolitan Railway. On looking 
up this column to find the happy owners of the 
remaining 22 tank engines, we were struck (we own 
it with sadness) by our ignorance of the manner in 
which the traffic on our railways is worked. It had 


London Railway was worked entirely by tank 
engines, but we find from the “return” that on 
the 3uth of June, 1870, the North London Railway 
Company had not a single tank engine in their 
possession, although we are relieved from any ap- 


company had been stopped, and all their stock sold 
off on that day, by finding that they owned 66 engines 
and 66 tenders, But the North London is not the 
only line which has disappointed us. We find from 


| the ‘‘ return” that there are no tank engines on the 


London and North-Western Railway, none on the 
Great Northern, none on the Great Eastern, none 
on the South-Eastern, none on the London, Brighton, 
and South Coast, none on the London, Chatham, 
and Dover, none on the London and South-Western, 
and in fact none on any of the English, Scotch, or 
Welsh lines, with the exception of the Metropolitan, 
the Colne Valley and Halsted, the Great North of 
Scotland, the Neath and Brecon, the Sirhowy, the 
Stamford and Essendine, and the Somerset and 
Dorset Railways. It is humiliating, after having 
firmly believed for years past that the use of tank 
engines was increasing, and after having, moreover, 
stated that belief in print, to find from this ‘‘ return” 
that on the 30th of June, 1870, tank locomotives 
were apparently —as far as this country is concerned 
at all evente—almost banished off the face of the 
earth. Let us pass on for comfort to the other 
columns of the ‘ return.” 

Glancing over the columns devoted to passenger 
stock, we notice that the London and North- 
Western Railway Company do not possess a single 
first-class carriage, while the desolate appearance 
of two other columns a little further on leads us to 
the discovery that there are but 14 parcel vans and 
20 fish vans in the whole of Great Britain, the 
former being all the property of the Manchester, 
Sheffield, and Lincolnshire Railway Company, 
while the latter all belong to the Glasgow and 
South-Western Railway Company. Moreover, the 


| seventeenth column informs us that the total num- 


ber of coke wagons on the English, Scotch, and 


| Welsh lines, is but 546, these being all owned by 


onerous duties of the corps are, as a rule, so shielded | 


from the public vision, that extremely little is 
known about them. A notable departure from this 
secret policy has, however, taken place within the 
last few weeks, the corps having, through their ad- 
jutant, Lient.-Colonel Manby, kindly placed at the 
disposal of the public a return, which hes been pre- 
— by them, of the rolling stock owned by 
“nglish, Welsh, and Scotch railway companies. 
Those who wish to inspect this elaborate document, 
we refer to pages 71 and 72 of the last number of 








two companies, namely 500 by the Great Northern, 
and 46 by the Furness Railway Company. We 
suppose that these two companies, with a generosity 
which cannot be too highly praised, supply all the 
other lines with the coke wagons they need ; at all 
events, we hare seen coke wagons on other lines 
than the Great Northern or the Furness, the “ re- 
turn” of the Volunteer Railway and Engineer Staff 
Corps, notwithstanding. ‘The dearth of mineral 
wagons on our British lines a from the ‘ re- 
turn” to be fearful, the whole number only amount- 
ing—at least so the “return” says—to 430, all of 





which are owned by the happy Furness Railw: 
Company, already mentioned. ~ 
ies dhove ah taciar aes, cae cannot too 
mach a the energy and spirit of research of 
a corps which has brought to light things so little 
known and, we may so generally misbelieved. 
It was not, however, until we came to that of 
the “return” relating to cattle wagons, we 
realised the full value of the document, We felt that 
it was teaching us great things before that; but it 
was not until we entered upon the study of the pro- 
portions of the cattle carrying stock as set forth in 
its columns, that we became imbued with those broad 
—very broad—principles of construction which it 
se clearly illustrates, and which, we trust, we may 
never forget. We may own, to begin with, that we 
had imagined in our own hearts that we knew some- 
thing about the construction of cattle wagons; the 
subject was one to which at one time we devoted 
some attention, and we thought that we had not 
entirely forgotten all we had then learnt on the 
subject. We may now own with the most abject 
sincerity, that we were utterly and entirely mistaken, 
and that supposing the statements in the “ return” 
to be correct—and who can doubt the absolute 
correctness of a return made by the Volunteer 
Railway and Engineer Staff Corps and published 
by them after seven months’ deliberation—we have 
been until now absolutely ignorant of the propor- 
tions which are being = for cattle wagons 
by many of our leading railway companies. _ 
The thought oceurs to us, however—and it is a 
comforting thought, even if a somewhat ignoble 
one—that there may be other engineers in a similar 
state of ignorance to ourselves; and for their benefit 
we shall proceed to extract from the “ return” 
before us such facts as may be most likely to en- 
large their views to the required standard. In the 
first place, then, we find from the “return” that 
the Great Eastern Railway Company possess 150 
cattle wagons 5 ft. 7 in. long by 12 ft. 5 in. wide, 200 
others 5 ft. 94in. long by 15 ft. wide, and yet 200 
more with a length of 6ft. 6in. and a width of 
15 ft. 8fin. (!). We have frequently travelled on 
the Great Eastern line, and we can only account 
for the fact of our not having noticed these wagons 
of vast width, by presuming that, for the purposes 
of convenience, it is the custom of the company to 
run them sideways in a crab-like fashion. ‘There 
may be some other explanation, but we do not at 
present see it. We also find from the “ return” that 
the Great Eastern Company possess 750 cattle 
wagons measuring but 5 ft. llin. in length by 
5 ft. 94 in. in width, wagons which we imagine must 
be set apart for the conveyance of select mamma 
cows and their families, who desire not to mix with 
the common herd. As a striking contrast to these 
liliputian wagons on the G.E.R., we find it stated in 
the *‘ return” that the London, Brighton, and South 
Coast Railway Company possess 146 covered cattle 
wagons 17 ft. 4in. long by 17 ft. 4in. wide. Perfect 
bovine palaces these must be. Why by taking off 
the roofs and laying down a little turf, the quadru- 
peds enclosed in them might, we should imagine, 
almost be led to believe that they were roaming at 
large in delightful pastures, and where would the 
cruelties of cattle transport by rail be then? 
We have not patented this idea; it is open 
or adoption, gratis, by all railway companies with 
cattle wagons 17 ft. 4in.—and upwards—in width. | 
‘There was, however, one thing which at first 
troubled us about these magnificent cattle wagons 
when we read of them in the *‘ return”; and this was, 
how do the London, Brighton, and South Coast 
Railway Company manage to run such vehicles 
without clearing down stations, bridges, walls, 
tunnels, &c., on their way? ‘This difficulty, as we 
have said, troubled us at first; but we mastered it 
ultimately, the conclusion we arrived at being that 
these wagons must be fitted with wheels of a special 
gauge, thus enabling them to be run down the 
‘‘six-foot.” The same plan must be resorted to by 
other companies, for we find it stated in the “ re- 
turn” that on the Stockton and Darlington Railway 
there are 62 cattle wagons 13 ft. 44 in. wide, and 
12 others 15 ft. in width; while on the Cornwall 
Railway all the cattle wagons, 40 in number, are 
16 ft. 8 in. long, and have a width of no less than 
18 ft. 6in. Running eattle trains down the “ six- 
foot” must in some be inconvenient, and 
must interfere with the other traffic ; but what will 
some railway companies not sacrifice rather than 
inflict any discomfort on the dumb beasts which 
ws 4 convey ? : 
time of war cattle trucks are likely to be 
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fallow for want of labour. Here are 
several villages, surrounding the properties and 
houses of barons and counts, who are the most 
extensive farmers of the country, many of them 
being affluent, and possessed of large herds of cattle. 
The geological and agricultural features of this valley 
are remarkable, The richness of the clay in the 
lowest levels, which are often inundated by the 
river, and the water-sheds from the surrounding 
hills is surprising, and discloses its wonderful pro- 
juctive power by growing crops, from the virgin 
many y¢ successively, without the 

Indeed this 
land throughout all 


its 


situated 


for 
» of any manure 


atate ars 


resiatance whatsoever 

so characterises the 
lransylvania, that manure and uses are gene- 
rally unknown, while the ordinary straw refuse of 
the farm 18 thrown away to spoil, 


‘nHness 


There are few aspects more striking than that 
afforded by the contoured configuration. which is 
given to the hill slopes in these districts by the 
action of either long-continued rains, or the sub- 
sider of primeval waters. ‘They are terraced in 
steps, which in turn become furrowed by water 


unnels, causing a powerful yearly disintegration, 


: , 
uggesting that this great valley must have 


ce been a lake of extensive area 


Still following a southerly course, the projected 
railway passes into the junction of three valleys, 
where the Aranyos river empties its waters into the 

a rapid and deep stream, which, after many 


Maros- 
hundr the flat lands of 
make a confluence 

In this meeting 
tion with a branch 
Maros V arash« ly, 
Maros. 


times by large timber 


d miles of wandering in 
Southern and Central Hungary 
Danube abc Be 


f the valleys, the line has a jun 





1 
wit tine ve 


considerable town 


ated pon the banks of th and it crosses 


no less than five 


that river 
i) 


ridges, varying from 200 to 350 metres in their 
aximum lengths. 


It is one of these bridges of which we give illus- 
tions on our two-page engraving. ‘They are 


mposed, on the Howe principle, 
nal struts and vertical ties 


i ve 
pans of 20 metres each, 


of a combination 
and are divided 
That given in the 


of diag 


drawings is an example of one over the river 
Aranyos at its embouchure with the Maros. It is 
illest of the series, and nsists of twelve 

bays with spans of 20 metres Che elevation, Fig. 1. 
vs four spans of 20 metres, supported on lofty 
piers of timber, which are flanked by icebreakers 
between the flood, and lowest water levels. The 
leep water piers are built upon a platform, sup- 
ported by 22 piles, on whicl reared the super- 
structure, and, lastly, the sad that carries the 
rf rs, which is 5 met f I th from end to 
1, formed of two blocks of oak of the largest 
tling obtainable, viz., 40x33 centimetres, and 


ted by 24 cent. bolts transversely, The super- 





structure consists of 8 verti piles and 14 rakers, 
e the ice fenders are h« ntal casing timbers 
trongly bolted, and spiked to then The arrange- 
nt of the timbers in the piers is clearly shown in 

e drawings 

Another kind of ix reaker used was that of a 
vertical structure of piles, « y driven, and placed 

a distance of about 10 metres from the pier, up 
the stream, and facing the current, the pu s being 
( obliquely from low to high water, cased with 
strong walings and .08 centin planking ; the 
whole being surmounted with an iron-shod cover 

ce of best oak timber. 

Great care was obviously necessary to protect the 
face of tl pi by these fenders. not only 
from the momentum and abrasion of floating ice 
which, at the breaking up of the frost, sweeps 
down the river at a velo ity of not less than 5 miles} 
un hour, in great masses of considerable thickness 
but also from the swollen current and the floating 


fragments of timber in the iny seasons of spring 
\ fend ‘Ty altogether detac hed trom the 
as the advantage of saving the latter from the 
shock of collision, protection, matter 
how strong, fixed the pier its greatest 
resistance from the stability of the pier itself, and 
msequently in time becomes a source of weakness 
to the whole. 

In the abutments of thes« 





and autumn 
: 

pier fr 

I 


while a no 
to obtains 


bridges, timber and a 


protected bank has generally been preferred to 


stone, in consequence of the time and labour ex- 
pended in the transport from the quarry, and, 
further, 
he excavated for a stable foundation in a soil which 


retains a large proportion of water to the bulk. 


To be continued.) 





on account of the great depth required to 
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RAILWAYS IN SOUTH AMERICA. 
Recent events on the Continent of Europe— 
need we say that by this discreet diplomatic phrase 
we refer to the unhappy Franco-German war ?— 
have had the effect directing the attention of 
capitalists and others very much to South America. 
That part of the world has suffered for many years 
from wars between the various states of which it 
is composed; but the death in the spring of last 
year of the fiery Lopez appears to have inaugurated 
a better and a happier state of things. South Ame- 
rica certainly is made for something better than 
rvinous local wars. The great empire of Brazil, 
for instance, has an area of 3,000,000 square miles, 
and a coast line on the Atlantic 3700 miles in length, 
This important state declared its independence in 
1822, and in that year its population was estimated 
at 4,000,000 ; in 1853, this population had risen to 
7,000,000; and now it is officially returned at 
10,000,000. Brazil has not merely increased the 
nutnber of its inhabitants, but it has also increased 
its commerce and its public revenue very largely. 
Thus, in 1856, the exports of the empire were 
valued at 11,000,000/. sterling; last year they had 
risen to 20,000,000/. sterling. The public revenue 
of the empire in 1857 was 3,500,000/.; in 1869 it 
had risen to 9,500,000/. ‘These results, attained in 
the face of the exhausting war which the empire 
has had to wage with Paraguay, show that Brazil 
possesses very great natural resources, and that by 
adopting European ideas and inventions she is turn- 
ing them to the best possible account. There is 
nothing more deserving of commendation in con- 
nexion with Brazil than its roads and railways, 
which have been carried over lofty mountain ranges 
and well-nigh insuperable obstacles. The first 
Brazilian railway—the Don Pedro Segundo—was 
inaugurated in 1858; and notwithstanding the 
great engineering difficulties which presented them- 
selves, and which involved an outlay of 40,000/. per 
mile, the line has now 400 miles open for tratffic. 
The San Paulo line, again, is carried.up a steep sierra, 
in which at one point the works were brought to a 
standstill until a spirited Brazilian noble (Baron 
Mand) came to the rescue with more capital. 

But Brazil not only state in South 
America which is giving its attention to improving 
its means of internal communication. ‘The Argen- 
tine an increasingly im- 
portant position, thanks to the adoption, also, of 
European ideas and appliances, the fostering of 
immigration, and the execution of railways. ‘The 
Argentine Republic has now a project of con- 
siderable importance on hand, viz., the construc- 
of a line gh the heart the Gran 
Chaco district. This li would unite the city of 
Santa Fé with Santiago del Estero, and would open 
up a new port on the Parand for the upper provinces. 
A concession is prop sed to be franted with a 
subsidy of 700/. sterling per mile, and the conces- 
sionaires from the Governments of 
Santa Fé and Santiago a land grant on both sides of 
the line similar to that given to the Central Argen- 
tine Railway. Thedistance from Santa Féto Santiago, 
line, is 400 miles or thereabouts; and if 
is equal to that of 
to about 


the 


tepublic is acquiring 


tion through of 


have obtained 


in a direct 
the mileage cost of the new line 
the Central Argentine, it will amount 
2,500,000/. sterling, to which the national Govern- 





| 
| 

iment will contribute about 280,000/, Difficulties 
|may then possibly arise in connexion with this 
| great project, as both financial and engineering 
| obstacles of some magnitude have to be overcome. 


lhe desert of Salinas, and the water courses of that 
| half-explored territory, may prove formidable nuts 
for the engineer and contractors to crack ; and the 
lowest estimate of the cost of the new line foots up 
te 2,500,000/. sterling, or half as much again as the 
ost of the Central Argentine Railway, which was 
leconstructed by Messrs. Brassey, Wythes, and 
| Wheelwright. Nevertheless, it seems probable 
| that with a few years of peace this new Gran ¢ ‘haco 
| line will become a realised and accomplished fact. 


Chili is quite alive to the importance of railway 
extension and development. The last advices from 
this Republic state that a Bill has been presented 
to the Government by the landed proprietors of the 
department of La Laja, praying for an extension of 
the Chilian and Talcahuano Railway to the city of 
Los Anjeles. The petitioners offer to provide the 
land. and to subscribe 50,000 dollars towards the 
cost of the line; under these circumstances, it is 
probable that a Bill will be presented to the Chilian 
Congress next Session, to authorise the construc- 
tion of the desired communication, A commission 








has also been ee by the Chilian Government 
to report upon the construction of a branch line to 
the Palmilla. 

The experience acquired thus far with reference 
to South American railways has been encouraging. 
Thanks to Government guarantees, an absence of 
competition, and considerable resources in the 
localities traversed, the lines thus far constructed 
have generally rewarded English capitalists for em- 
barking in them. The Buenos Ayres Great Southern 
Railway, for instance, earned 14s. 3d. per train mile 
run during the past half year, as compared with 13s. 
3d. per train mil » run in the corresponding half of the 

yrevious year, ‘Lhe working expenses, on the other 
and, were reduced in the past half year to 6s. 8d. 
per train mile, as comoenel with 7s. ld. per train 
mile run in 1869. The profits available for dividend 
thus increased to 37,000/., as compared with 30,000/. 
in the corresponding six months of 1869. Yet these 
results have been secured during a period of de- 
pression of trade at Buenos Ayres, arising more 
particularly from the low price of wool, and the 
consequently unprofitable results of sheep farming. 
The directors of the Buenos Great Southern pro- 
posed to make a tramway from the terminus of the 
line at Buenos Ayres to the busier portions of the 
city, but the municipality placed impediments in 
the way of this being done. Latterly these impedi- 
ments have been removed, and now not merely one 
but several tramways are proposed to be laid down 
in Buenos Ayres. It is not improbable that light 
locomotives may be used upon these tramways. 
The directors have on hand an extension to the 
river Salado ; the earthworks of this extension have 
been entirely completed as far as the riv@; bridge 
materials, rails, &c., have been received from 
Europe, and the extension will shortly be ready for 
traffic ; probably, indeed, locomotives are already 
running upon it. Another extensiofi is proposed 
from the Salado to Carmen de las Flores. The 
surveys of this second extension have been com- 
pleted, but the works will not be commenced until 
the line to Salado has been brought into completely 
effective operation. The capital required lor the 
Carmen de las Flores extension (160,0002.) has, 
however, been fully sabscribed ; and as the exten- 
sion presents no engineering difficulties, it will soon 
be completed when it is onee taken in hand. The 
length of the extension to the Salado is 29 miles, 
and that of the second extension to Carmen de las 
Flores is 44 miles, It is curious to observe how 
much greater energy is brought to bear upon the 
work of extension and construction when it is in 
English hands. 

We have said nothing about another important 
South American state—Peru. This latter Republic 
has, however, a project of great importance and 
interest in hand, viz., a line from the Pacific coast 
to the Lake of Titicaca, The execution of this line 
is expected to involve an outlay of no less than 
10,000,000/. sterling, as it has to climb the Cordillera 
to a height of fully 14,500 ft. above the level of the 
The total length of this line will be 337 miles, 
and it is already completed to Arequipa, a distance 
of 117 miles. Mr. Thorndike, chief engineer of a 
section from Mollendo to Arequipa, reports that 
the rails have been laid on 88 miles of the road and 
have been traversed by locomotives ; the remainder 
of the line is also stated to be ready for the rails. 
Another line from Arequipa to Puno has six 
miles of embankment already waiting for the rails, 
and from Puno to Cuzco 60 miles of projected line 
have been surveyed and mapped out. Locomotives 
are now running on the Oroya line, 28 miles from 
Callao, and further north the Eten line is proceed- 
ing rapidly. This month a line connecting Ica with 
Pisco will probably be ready for traffic. So that in 
every part of South America the locomotive, it will 
be seen, is exciting the wonder and promoting the 
interests of the population, On a future occasion 
we shall refer at greater length to the engineering 
prospects of this country. 


sea. 


Brast Fursace Consrarcrion.—A pa of great in- 
terest and value on the above subject, by Mr. B. Samuelson, 
M.P., is now before the Institution of Civil Engineers, and 
will probably be read very shortly. It contains a complete 
account of all the detailed experience collected during tie 
erection of two large blast furnaces and all their accessories 
in the Cleveland district at a recent date. Mr. Samuelson hes 
recorded not only the full details of construction and the 
drawings of every part of this plant, but he has also re- 
gistered the quantities and costs of all materials and work 
required for it, and thereby has made the practical informa- 
tion on this subject more complete than any that has been 
published hitherto. 
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LITERATURE, 
in 
Sign Writing and Glass Embossing. By J. Cattisonam 
I m: Simpkin, Marshall, and Co. 1871 
Me. CALLINGHAM is an enthusiast, and has written 
a very readable book. ‘The dignity of the art of 
sign writing will not have suffered in his hands 
The world is{proverbially ignorant of its greatest 
men, and it is therefore no matter for surprise that 
we may at present search in vain through the pages 
of the Post Office Directory for the names of the 
artiste who delight us by their gorgeous works at 
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LON CITUDINAL SECTIUN 





every shop front and at every street corner, although | 


at no distant date, as our author comfortably 


assures us, sign painting will have assumed its | 
natural position in all encyclopadias and works, | 
treating on the arts and sciences, as one of the most | 


useful and prominent of the industrial arts. Mr 
Callingham believes his work to be the first on the 
subject of sign painting, and we readily concede the 
point. We are devout believers in Zadkiel, Dr 
Cumming, Old Moore, and the rest of the modern 
prophets, and the events in progress on the other 
side of the Channel do not in the least shake our 
belief in the near advent of the millennium. We 


know that in the latter days there will be signs, and | 


we hail, therefore, the appearance of the first book 
on sign writing as a necessary and opportune work 
A mighty throe has convulsed the nation: our 


maidens have cast away their crochet, our curates | 


their croquet, to seize brushes charged with ver- | 


therewith letters of 
certain device but of uncertain dimensions 
which they present remorselessly even to but 
casual agquaintances, to plaster their houses withal 

The origin of sign writing is traced to the paint 
ing of texta and inscriptions on the walls of church 
and other ecclesiastical buildings ; and the author 
illustrates the influence of religion on the art by th: 
following curious entry in the parish books of Si 
Beneta, Gracechurch-street, 
washing oute and defacing of the Scriptures, js 
41.,” from which it may readily be gathered that 


milion, and to describe un- 


no 


SECTIONAL PLAN 


‘ lo a plasterer fi ri 


the fervent heat of Catholicism afforded no genial | 


warmth to the sign writer. We could not be 
grateful to the sign writer, even if he had done nm 
more for us than to number our houses On 
flower culled by Mr. Callingham brings this fact 
forcibly before us. It an advertisement of ar 
honest neighbour of our own, one Dr. Tilbrough, 
wherein he informed the world that his professional 
was ‘“‘over against the New Exchange in 


18 


alx ule 


Bedford-street, at the sign of the Peacock, where you | 


might see at night two candles burning within one 
of the chambers before the balcony, and a lanthorn 
with a candle within it before the balcony, where he 


may be spoke withal alone from 8 in the morning | 


till 10 at night.” What a confidence in 
the sympathy and forbearance of the reading public 
this unsophisticated advertisement display 
when contrasted with the avowed 
the modern school— Ozokerit ! 

Not the least interesting portion of Mr. Calling 
ham’'s book is that treating on the forming of th 
ordinary Roman. capitals, and we can honestly say 
that an engineering draughtsman will gather mors 
useful instruction on this point from a single perusal 
of the present work than he would from a twelve 
months survey of all the alphabets ever printed. 
We do not excel in pothooks and hangers ourselves, 


but we sympathise with lovers of the art. We 


generous 


does 


follow our author with peculiar interest through | 


his luscious descriptions of fat strokes and lean 
strokes, and oot 

soars in poetic flight, but we lack the divine afflatus 
and cannot move. We can conjure up in our 
mind's eye the glorious vision of burnished gold 
letters upon glass, but when the author points out 


that with a “blended thickness added, and the 


lights and shades nicely blended, the effect is in- | 


comparably grand,” we are lost, and can only re- 
spond with simulated enthusiasm in the inspired 
words of the poet 

Those tender strokes inimitebly fine, 

Crown with perfection every flowing line, 

And to each grand perfection add a grace, 

As curling hair adorns a beauteous face 


Our author has quite convinced us that there is | 


something radically wrong about the letter Q. It 
is the only capital letter which transgresses the 
limits of the line, and so destroys the uniformity 
and balance of an otherwise lovely piece of sign 
writing. ‘That the tail must be amputated no one 


will dispute ; the only question is as to the endow- | 


ment of the remaining portion—the O—with other 


maste rplece oti 


fain flap our wings when he | 


tow 
a 


| 
| characteristic features, and on this point the author 
| expresses himself with diffidence. Now with the O 


| before him, we submit, in all humility, that no | 


| artless child of Nature would hesitate one moment 
in endowing it with three dots and a dash, repre- 
|senting respectively the salient features of 
human face divine. Our earlier astronomers ordi- 


narily dealt thus with the discs of the sun and the | 


|}moon; hence we propose no startling innovation. 
But even with this amendment there would still be 
something wrong with the (, since it is invariably 
j associated with the letter U, and every tyro in 
notation will see at once that the value Q U should 
be expressed by one symbol. Dispense with the 
| letter U, we say; it would at first appear qeer un- 
qestionably, but it would save a qantity of paint. 
We are glad to express our belief that Mr. Cal- 
| lingham’'s work will tend rather to the improvement 
than to the increase of our advertisement boards, 
| and on that account we commend it to the earnest 
consideration of that unblushing delinquent, the 
|manager of the Metropolitan Railway, and the in- 
| geniqus inventor of the art of bewildering unoffend 
ing passengers, by confronting them with glaring 
placards in the very carriages themselves—a system 
of slow torture quite unknown in the dark ages. 
In conclusion we must, in fairness to the author, 
admit that he has produced a really valuable little 
book ; and that, although the subject has afforded 
us some amusement, his mode of treating it has not 
| failed to instruct us 


CATHELS'S GAS VALVE. 
We publish, above, the drawings of a four-way disc 
| valve, designed by Messrs. Cathels and Terrace, and espe 
cially adapted for gas purifiers. It will be seen that the 
valve consists of a casing, with four entrances, which are 


| provided with flanges for attaching it to the mains leading | 


| from the purifiers to the exhausters aod to the exit mains 
| Two semicircular diaybragms are cast within the box or 
casing, a8 shown in the plan, and these are provided each 
with two circular openings or valve seats, as shown in the 
section. In the curved diaphragms there are four openings, 
| two of which occupy the position indicated in the section, 
| whilst the other two occupy the reverse positions on the 
| opposite side of the diaphragms. It will be seen that by 
means of these openings a free communication is established 
between D and B by the bottom aperture, and between 


CATHELS AND TERRACE’S FOUR-WAY DISC GAS VALVES. 


the | 


| with a small hand wheel. 


a cE —- 4 


TRANSVERSE SECTION 


D and A by the top aperture, in one of the diaphragms, 
while in the case of the other diaphragm the communication 
between C and A is effected by the lower opening, and 
between C and B by the upper opening. 

On the top of the casing is bolted an arched bracket, as 
seen in the figures, and through a bearing in the top there 
passes a spindle with a screwed thread cut upon it for part 
of its length, the lower end resting in a seat prepared for it 
in the casing of the valves, and the upper being provided 
Upon the screwed portion of the 
spindle is mounted a crosshead, as shown, the ends of this 
crosshead being attached to the valve stems; while upon 
one end of the crosshead is placed a small index finger, which 
refers to a reading upon the bracket to indicate the 
positions of the valves. The valve stems pass through 
glands in the casing, as shown in the drawings, and 
take hold of the valves themselves. These latter are cir- 
cular, and are provided with a packing of wood, or any 
other suitable material, to insure their making a good 
joint. It will be seen from the figures that, by turning 
the hand wheel, the crosshead, with the valves, can be 
raised or lowered at will, and either the upper or lower 
opening closed. 

The action of the valve is as follows: When the discs are 
screwed gas-tight against either the upper or lower faces, 
the gas enters the valve by either the front or back port, 
and passes out at one of the side ports into the exhauster, 
to which it may be attached. On the gas leaving the ex- 
hauster, it re-enters the valve by a port in a line with the 
one it entered by, and finally emerges by the remaining 
side port. When it is required to shut off the exhauster, 
the positions of the discs are reversed by means of the screw, 
when the gas entering the valve by the same port as before 
passes directly out at the last-named side port. 

Referring to the figures, it will be seen from the above 
explanation that when the valve is up 

The passage B is open to C, and 

The passage A is open to D. 
With the valve down, 

B is open to D, and 

A is open to C. 

Provision is made to overcome the contingency of one 
disc seating itself before the other one, by having the hole 
in the centre of the crossbar through which the lower end 
of the screwed spindle passes slightly larger than the end 
of the spindle, thus admitting of sufficient play to push 
the one disc home after the other one is seated. The 
valve is also applicable as a stop valve, by having the 
spindles made longer and screwed to enable either to be 


| screwed up or down separately through a box or nut in 


each end of the crossbar. 
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RECENT PATENTS. 

Tue following specifications of completed patents are all 
dated within the year 1870; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 602, Is. 24.) William Mushet and Robert Mushet, 
of Dalkeith, patent} a system of moulding resembling in 
many respects the ordinary process of plate moulding, the 
chief feature in the plans being a method of preparing 
the plate-patterns. We are rather doubtful, however, 
about the novelty of the system proposed. 

(No. 605, 8d.) Alexander Melville Clark, of 53, 
Chancery-lane, patents, as the agent of H. W. Moore, of 
Jersey City, U.S., and F. Bloodgood, C. B. Wood, and F. 








Wood, of New York, U.S,, a form of railway wheel having | 
wood interposed between the rim and outer tyre as shown 
sketch. 


in the annexed The wood is dovetailed into the 


Fic. 





rim of the wheel, and is introduced into the dovetail groove 
in segments through side openings left for the purpose. It 
is intended to apply this system of construction to wheels 
with chilled cast-iron tyres, the outside of the wooden blocks 
being turned taper and the tyres being forced on to them. 
(No. 615, 1s, 4d.) 
Suffolk-street, patents a fearful and wonderful arrangement 
of crank shafts, connecting rods, and levers, by the aid of 


without diminishing the rotative speed resulting from the 
first impulsion”! This is another of those utterly absurd 
schemes, the granting of a patent for which is a disgrace to 
our patent system. 

(No. 616, 4d.) Thomas Short Davis, of Bristol, patents 
an alloy of zinc, copper, tin, and nickel silver, for lining 
bearings. 

No. 623, 6s. 6d.) Richard Boyman Boyman, of Park- 
hill, Clapham-park, patents some wonderful schemes for 
propelling vessels and for aérial navigation. Mr. Boyman's 


specification consists of about ninety pages, and is one of | 


the most amusing collections of dissertations on ridiculous 
theories, accounts of experiments, quotations from various 
journals and papers, Latin quotations, pieces of self-glorifi- 
cation, prophecies, &c., &c., &c., which we remember to 
have met with. 
likely to derive any good from his ridiculous schemes, he 


words his specification so as to “take it out of ” the Patent | 


Office in paper and printing, and in this he most certainly 
succeeds admirably. 

(No. 629, 1s. 4d.) John Stuart Johnstone, of Ayr, 
patents an “ improved motive power engine,” “ wherein the 
motive force employed is that due to the surplus units of 
velocity of a falling weight over and above the unit of 
distance through which it has fallen in any given time, and 
caused to act upon spring balances, which in turn effect” 
certain reactions! This is, of course, another of the stupid 
perpetual motion schemes which periodically crop up, and 
are recorded at the Patent Office to disgrace the nineteenth 
century. 

(No. 634, Is.) William Henry Bailey, of Albion Works, 
Salford, patents various improvements in boiler fittings, 
these including, amongst other things, modes of adding 
scrapers to gauge and other cocks for the purpose of clear- 
ing the passages ; applying low-water alarm apparatus to 
gauge glass fittings, particular forms of gauge cocks, and 
the neat arrangement of weight and safety valve lever of 
which we give a sketch at the top of the next column. 
According to this plan, the underside of the lever is formed 
into a rack, and as the weight is moved outwards or inwards 
on the lever, this rack gives motion to an indicating finger 
which shows the pressure per square inch to which the 
valve is loaded in each position of the weight. The patent 
also includes a claim for ‘‘ marking on the dials of pressure 
gauges the temperature corresponding to the various pres- 





Charles Ernest de Loriére, of Great | 


We presume that as Mr. Boyman is not | 


| sures indicated by the said gauges,” a proposition of which 
| we greatly doubt the novelty. 

| (No. 635, 8d.) James Theodore Griffin, of 77, Upper 
Thames-street, patents, as the agent of Walter Abbott 
Wook, of Hoosick Falls, New York, the arrangement for 
lubricating the bearings of reaping and mowing machines 
illustrated by us on page 389 of our last volume. 

(No, 641, 10d.) William Tyrer, of Brook Lawn, Birk- 
dale, Southport, patents what he is pleased to consider 
“improvements” in screw propellers for vessels. His 
claim is for “the adoption of two propellers working one 
before the other, their respective blades being of right and 
left-handed pitch and revolving in opposite directions, 
and having only half the number of their blades immersed at 
one time.” The proposal to employ such an arrangement 
of propellers is neither novel nor good. The first of these 
two facts will be discovered by the patentee, if he searches 
the annals of screw propulsion; the second will be forced 
upon his notice if he ever fits up a vessel on his plans. 

(No. 647, 2s.) Robert Anthony Edwards Scott, of 
Hornsey-lane, patents various modes of mounting and work- 
ing heavy guns, and also methods of warming and ventilating 
turrets, &c. Captain Scott's plans include, as might be ex- 
pected, many valuable features, and we hope shortly to 
have something more to say about them. 

(No. 649, 10d.) Julius Allmann, of Manchester, patents, 
as the agent of Messrs. Nagal and Kemp, of Hamburg, ar- 
rangements of flour dressing machines, in which the screens 
are made of circular section, and are disposed with their 
axes horizontal or nearly so, the flour being carried through 
them by revolving fans or spiral blades. 

(No. 664, 3s. 10d.) Alexander Melville Clark, of 
53, Chancery-lane, patents, as the agent of Henri Adolphe 
Corbin, of 13, Boulevart St. Martin, Paris, methods of pro- 
pelling vehicles by steam on ordinary roads. According to 
these plans, the steam cylinders, gearing, &c., are fitted to 
the vehicles carrying the load to be supported, whilst steam 
| is supplied to these vehicles by a boiler on a separate car- 
riage. There is of course nothing impracticable in the 
| system proposed, and much ingenuity appears to have been 





| expended on some of the details; but we Lelieve that there | 
which he states that he is able to “ obtain a rotative power | 
greater than that produced by the direct application of force | 


are but exceedingly few circumstances in which it could 
compete favourably with traction engines of the kinds 
| already in use. 

(No. 678, 1s. 2d.) John Piegrome, of Plaistow, patents 
formsof compound rails for railways which are far from being 
adapted to withstand the strains to which they would be 
subjected by ordinary tra‘fic. 

(No. 688, 1s. 4d.) William Robert Lake, of South- 
ampton-buildings, patents, as the agent of Francois Durant, 
of Paris, a mode of executing submarine constructions. 
This plan consists in the employment of a flexible and 
| waterproof cloth tube within which the work is to be 
| carried on, and which is to be kept distended by a suitable 
| shield. This scheme is certainly a most unpromising one. 
(No. 691, 10d.) William Edward Newton, of 66, Chan- 
| cery-lane, patents, as the agent of Jean Baptiste Givord, 
| of Paris, elaborate and wonderful arrangements for the 
generation of steam by the injection of spray into closed 
| and heated chambers. These generators are intended to be 
used in connexion with engines driven by steam mixed with 
the products of combustion of the fuel used for heating 
the generators, and the plans include arrangements for clear- 
ing these products of dust. 

(No, 692, 10d.) Joseph Hopkinson, of Southport, patents 
a form of steam boiler. This boiler consists of a cylindrical 
barrel of large diameter in proportion to its length, this 
barrel being traversed by tubes from end to end, and com- 
municating by suitable pipes with another cylindrical 
vessel placed at a higher level. The larger barrel is almost com- 
pletely filled with water, while the upper barrel is about half 
fall of water and half full of steam. The firegrate is steeply 
inclined and is placed on one side of the main barrel, the pro- 
ducts of combustion passing under the latter and then being 
led to one end and caused to traverse the tubes. Mr. 
Hopkinson claims a bigh evaporative power for this boiler, and 
it may possess this quality when clean, but the arrangement 
| is nevertheless one which we are far from admiring. 

(No. 697, 8d.) George Fowler, of Basford, patents 
smelting iron ore in a blast furnace by means of a descend- 
ing current of carbonic oxide gas made to permeate the 
column of ore which is itself passing downwards through 
the furnace, air being introduced into the furnace at a 
certain distance from the top to complete the combustion 
of the gas, and the resulting carbonic acid and nitrogen 
being led away from the furnace near the bottom through 
a regenerator, which abstracts the surplus heat and returns 
it to the incoming air. Mr. Fowler states in his specifica~ 


| 














tion, that the object of his plans is to avoid the waste re- 
sulting from the escape of carbonic oxide from the mouth 
of an ordinary blast furnace; but it a to us that this 
waste can be avoided quite as y and much more 
simply by employing the escaping gases to heat biast- 
heating stoves of the regenerative class, such as Cowper's or 
Whitwell's 

(No, 707, 1s.) John William Grover, of 9, Victoria- 
chambers, patents methods of and coupling 
railway carriages, one of the main objects at in these 
plans being to give great flexibility for gy curves 
and to insure the proper radiation of the axles. It would 
be impossible to describe the proposed arrangements briefly, 
but we shall probably illustrate some of them in an aly 
number, 

(No. 710, 10d.) John Henry Johnson, of 47, Lincoln's- 
inn-fields, patents, as the agent of Hippolyte Alysse Petin 
and Jean Marie Gaudet, of Rive-de-Gier, France, the 
methods of manufacturing hoops and tyres described by us 
on page 414 of our last volume. 

(No. 711, 1s. 4d.) Joshua Jeavons, of the Atlas Works, 
Sheffield, patent methods of preparing piles for the manu- 
facture of armour plates. We could not describe the con~« 
struction of these piles briefly. 








THE STEAM FERRY AT RHEINHAUSEN. 
(Concluded from page 29.) 

Tne diagram upon the following page will show that 
special care had to be taken in designing the intermediate 
landing stages, so as to prevent the buffers of the carriages 
from passing over each other in descending the incline. 
This matter was neglected in designing the similar bridge 
for the steam ferry over the Rhine at Elten (described in 
ENGIsceRIno, September 2, 1870). The disarr t 
of the buffers, as shown in the annexed woodcuts, be 
greatest in the case of acute and obtuse angles, when the 
carriages stand over the changing points of the*gradients, 
the displacement of the buffers will be then equal to 
ixtga, if l represents the distance from the axle to the 
end of buffers, aa, the angle, at the changing point of 
the gradient. For ordinary proportions 1x tg a must not 
exceed 5 or Gin. The displacement is further increased 
when an acute and obtuse angle approach each other, as 
shown in Fig. ¢. A complete break is then produced in the 
train. The distance between the changing points in the 
gradients must in this case be at least equal to the full 
length of the carriage. The displacement of the buffers 
may be diminished, or even reduced to nothing when the 
gradients meet, as in Fig. d. 

The rails upon the ferry boats are arranged to meet those 
of the landisg stage by means of the guide rope, and by a 
distance rod, which is fastened to the front part of the land- 
ing stage with a vertical joint, and which runs upon the 
guide rope by means of a flanged roller during the passage 
of the boats, The junction rails between the landing bridge 
and the boat are placed with the adjoining rails in a cast-iron 
chair in such a manner that they form within narrow limits 
a universal joint. When the boats have started, these rails 
are supported in a slightly inclined position by the plate 
girder in front of the landing bridge, upon which their 
lateral play is limited by two brackets, At their forward 
ends they are provided with conical foot plates, with the 
points forward. The cast-iron chairs of the rails at the 
front part of the boats are prov‘ded with hollow conical 
projections, as shown in Fig. 15 (see page 30). Upon the 
arrival of the boats, the coned projections spoken of as being 
attached to the ends of the rails upon the landing stage 
pass into the corresponding recesses in the boats, and the 
junction is effectually made, without, however, euch rigidity 
as is necessary to provide for the play of the junction rails. 
In order to lock this tapering joint, a self-acting coupling, 
shown in Figs. 4, 5 (page 30), is used. From these figures 
it will be seen that a loop projects from the boat between 
the rails, and engages with a hook in the front beams of the 
landing stage in such a manner that the loop is secured by 
the hook when the boat arrives. If the locking lever is 
then brought into the position shown in Figs. 4, 5, a bar is 
thrown across the cross piece of the loop, and the landing 
stage is coupled to the boat in such a manner that the latter 
has a free universal play. 

The boats are uncoupled by throwing back the bar from 
the loop, and then by lifting the latter out of the hook by 
means of a lever provided for the purpose. A shaft with 
two loose rollers mounted upon it, is placed in front of the 
leading axle of the landing stage. The boats are provided 
with two angle plates, projecting from the ends in such a 
position that, when they are run to the bank, the angle 
plates engaze with grooves formed on the inside of the 
rollers. Although the boats should float freely over the 
rollers when they arrive at the landing stages, it occasionally 
happens that the latter are placed too high: for this reason 
the angle plates are brought closer together towards the 
front, and jam the wooden buffer block, which projects 
beyond the end of the boat. The boats (at least those 
150 ft. long) press with a force of 40 tons against these 
rollers of the landing bridge, involving # tendency on the 
part of the latter to cant over. This tendency was ob- 
served as soun as traffic was allowed to pass, and to obviate 
it, it was proposed to adopt the arr shown in the 
annexed sketch, Fig. 7. The axle of the roller is 
supported by two independent beams, which rest at one end 
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upon the front axle of the landing stage, while the other 
ends are carried by a second axle placed under the ferry 
boat. The rollers are supported in this manner by a special 
four~wheel truck, the near axle of which carries the front 
part of the landing stage. 

















The great wear and tear of the ropes has been decreased 
by preventing the rollers from passing over the wire rope 
itself, and by maintaining the direction of the passage only 
with the other rope. This could be effected either by covering | 
the wire ropes entirely, so that the rollers would run over 
an easily repaired surface, or by using a rigid guard rail 
to be suspended horizontally from the guide ropes. This 
construction would of course be very heavy, but its weight 
would contribute to effect the passage of the boat, by 
means of the friction between the guard rail and the guide 
pulleys. 








The sketch annexed shows a design of an adjustable 

boat, formed much broader in the middle than at the ends, 
asshown. A fixed rail projects a little beyond the side of | 
the beat, and two guide pulleys may be moved along this 
rail by means of small rollers. These pulleys are placed at 

a distance apart equal to five-eighths of the length of the | 
boat, and are connected with each other in such a manner 
that the pulleys may be shifted along the rail without their 


- 


FIG.8. 

















relative position being altered. If the passage is in the | 
direction of the arrow, R, the pulleys occupy the position 
shown in the sketch, and the boat crosses the river ob 
liquely to the current. By this arrangement, the pressure 
upon the guide pulleys is not only decreased, but the power 
required from the engines will also be reduced. The water 
pressing in an oblique direction, S, against the vessel, the | 
pressure upon the two rollers, a and 5, wil! be almost equal. 


~ | seientific research. 


he first roller has to sustain half the pressure of the cur- 
rent upon a 6, and the pressure of the current upon ac, 
whilst the roller, 4, sustains the other half of the current 
upon a6, and that upon 4d. 
and are placed in the centre of the boat. When quit- 
ting the stage, and so soon as the vessel gets into the 
way of the current, the roller, a, is moved to the point, c, 
an’ the roller, }, to the point, / throwing the boat into an 
oblique position with regard to the rope. The vessel may 
thys be steered against the current, accerding to the speed 
and within certain limits. 


The steam ferry at Rheinhausen, which we have described, | 
cost about 10,000/. per line of crossing, exclusive of the | 


permanent works on either bank of the river. Each of the 
boats crosses the river three times in the hour, with an 
average freigat of 7 carriages, so that 252 carriages are 
transmitted in twelve hours, or 126 carriages each way. 
Thus with its three lines of crossing the Rheinhausen ferry 
can carry about 850 wagons daily. 


THE SHERMAN PROCESS. 
To tus Epirorn ov ExGineenine. 

Srrx,— You have drawn attention to a new method of 
“ doetoring” liquid iron which has been talked about for 
some time past in our district and elsewhere, but which seems 
to shun the broad daylight of a thorough investigation by 
— work under the eyes of the general public. You 

ave complimented this invention by giving it the name of 
“The Sherman Process,” a name which would imply the 
existence of a complete method or system of working founded 
upon a scientific basis and following out a clearly defined 
programme or, to use an expression which I have frequently 
met with in your columns, having a complete and weil un- 
derstood rationale. I have carefully oat all that appeared 
upon this subject in your valuable paper, I have also procured 
through my patent agent a copy of the Sherman specification 
from the Patent Office in London, and last, but not least, I 
have read the lengthy description of the visit which an ap- 
parently very innocent metallurgist has paid to a large 
works in this town on behalf of your contemporary The 
Engineer. lam sorry to confess that I have not been able 








RETAINING WALLS. 
To rue Epttor or Exoixerrine. 
S1z,—I was in hopes that your correspondent “ W.” would 


) 
| 
i 


Tn landing, the rollers a | not bave obliged me to trespass further on your space in 


| order to explain his mistakes. As to the h he so 
kindly quoted out of the little book in Wenls's sara, I read 
| it some time ago, when consulting all the existing authorities 
I could come across, before venturing to publish any ideas of 
my own. As “ W.” seems to look upon a mathematical pro- 
blem as a joke, he must be aware of what a hopeless task it 
is trying to explain one to a person who fails to see the 
point ; he will therefore, I trust, excuse my declining to 
answer any further letters he may write on this subject. | 
beg, however, to submit the following practical example to 
your readers as the best way of simplifying matters. Ke. 
quired to calculate the stability of a retaining wali of reetan- 
gular section, 40 ft. high and 20 ft. vale supporting a 
pressure of earth whose natural slope is 45°. 
: 16 cubic feet of earth=1 ton. 20 cubic feet of masonry= 
ton. 








T 


Fig. 1 shows such a wall drawn to seale. 

Construction.— Biseet the angle between the natural slope, 
eb, and the back of the wall by ed. Draw G K vertically 
through the centre of gravity of ac d, and make G K on any 
seale=weight of acd. Draw F K pe dicular to ¢d, and 
make angle FK H=46°. Draw GHF horizontal. FG 
now represents the thrust against the back of the wall, 
neglecting friction, and H G the thrust, taking friction into 
account, we will, therefore, proceed to calculate their amount 
as follows: 





to draw that amount of sound information from al! these | 


combined sources which I am accustomed to look for, at least 
in your valuable columns. Is there such a thing as the 
rationale of the Sherman process? Is there such a thing as a 
distinct method of treating iron by means of iodine to remove 
sulphur and phosphorus from it, with a certainty of the prac- 
tical result under the usual conditions of practice ? 


Is there | 


such a thing as a ton of Bessemer steel made in the | 


iron 


converter direct from Scotch iron or Cleveland pure 
and simple, and if there be one ton, can Mr. Sherman or 


any of his collaborators produce another of similar quality ? | 


In other words, is this invention a practically matured 
metallurgical operation, or is it merely an imperfectly under- 
stood discovery, untried, uncontrolled, and unreliable for 


practical work? You have, on several occasions, published cer- | 


tain facts which appeared to prove considerable success ; but 
on the other hand this evidence showed invariably that there 
must have been numerous and important intervening failures 
which were passed over in silence, or hidden from the eyes of 
the publie. 
give an opinion of the merits of the process, and explains this 
oracular mode of enlightening the public by the fol 
sentence: “ An expression of our sentiments under the cir 
cumstances, might be unfair to Mr. Sherman, or to the great 
body of iron manufacturers in the kingdom.” It requires 


| no great amount of logic to find out what these “ sentiments 


are if they place the author between the horns of this di 


lemma. ‘To call a good thing by the right name would not 


| and 
Your contemporary, The Engineer, declines to | 


llowing | 


be unfair to Mr. Sherman, nor to the great body of iron | 


manufacturers in the kingdom. 
not a flattering one, then, indeed, the oracle does well to 


And if the right name is | 


avoid all expression of judgment or opinion, and to confine | 


itself to empty phraseology. 
lurgists were called upon to admire the discoveries of Mr. 
Heaton, and on that occasion your contemporary did not 
practise the same discreet ambiguity. But on that occasion 
your columns provided ample and valuable instruction. You 
published the opinions of Mr. Bessemer, Dr. Percy, Mr. Kohn, 


and other authorities, and in your own articles threw the | 


proper light upon the merits of that invention. I do not 
wish to take up your space without a useful aim and pur- 
pose. I desire to induce you and some of your well-known 
scientific correspondents to examine and diseuss the merits 
or demerits of this new process fully and impartially. One- 
sided statements, unsupported by any scientific reasoning, 
are of very doubtful value, even if correct in every respect ; 
but the mere recital of experiments made with certain brands 
of iron, and of the tensile strength of a few test bars pro- 
duced from them, goes for nothing in our present days of 


Your very obedient Servant, 

Sheffield, February 8, 1871. VULCAN. 

Our correspondent seems to make us responsible for the 
lack of information given by our contemporary on the sub- 
ject of an invention of which very little is known as yet in 
public. It is not quite fair to compare the present conduct 
of Mr. Sherman and his friends to that of Mr. Heaton. Mr. 
Sherman does not try to sell his process or to form a public 
company for working it; he carries on his experiments 
privately and at his own expense. His successes he com- 
municates to the public, while his failures remain his own. 
The public, therefore, will be cautious in taking the success 
of the new invention for granted until better evidence will 
be produced, but in the meantime we have no right to ask 
for a record of any failures or unsuccessful attempts, unless 
the inventor considers it necessary to give them as a part of 
the evidence for the final success, or in support of any theory 
upon which his process is based.—Ep. E. } 


It is not long ago since metal- | 


'G a a 
: = ed as stated by “ W.”) 
GK « ac 


FG 


1¢c (not 

24 

G Kx? a 
ad 


But GK=weight of ac d= acxad. 1 


— X ,-. tons per foot for- 
2 16 
ward. 
Therefore F G=*2x%° *# qd, 1 
ad 2 16 
_@a eo 160” 
bz 32 
— 50 tons. 
45 


Again to find G H, since angle H K G= 


re 


Therefore G H=G K tan i 


G K=weight of acd 
5° 
ac tan XK an 
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ac? 
tan? 


Therefore G H 


0.17. 
5.0 tons, 
Taking moments about the point L, we have 
ing force of wall= weight of section x — breadth 
2 


1 x LO tens. 
2u 


20x 40 


x 


00 tons. 
fearth 4) «40 
ae 
— 666 tone. 
ofearth 8.540 


Overturning force 
without friction 


Overturning force 
with friction 


: 
oO 


= 113 tons. 

The result of this investigation is to show that the only 
pressure the wall is likely to have to sustain is that where 
friction is taken into account, since if it is disregarded a 
wall whose base is one half its height would certainly fall. | 
need scarcely tell any one who is an engineer that to make a 
retaining wall even three or four times the base in height 
would be sufficient to insure its stability 

I am, Sir, your obedient Servant, 
Jonny Romriiy ALLEN. 

75, Huskisson-street, Liverpool, Jan. 30, 1871. 


MILITARY ENGINEERS IN INDIA. 
To rus Evrtog or Exeingerine. 

Str,—In your article on “ Indian Railways” dated Feb- 
ruary 3rd, 1871, it is stated that “if engineer officers be 
allowed to occupy themselves with civil duties, those s 
employed should be thoroughly competent for the work, and 
ineapable of such failures as the recent one at Allahabad.” 

This is not quite accurate, for the failares referred to did 
not occur dumng the incumbency of engineer officers, but 
when these works were under the direction of Indian staff 
officers employed as engineers. 





i 


I have the honour to be, Sir, 
Your obedient Servant, 
Fiat Justrria Ruat Cate. 
February 6, 1871. 
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BARKER’S HYDRAULIC RAILWAY BRAKE 
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We illustrate, above, an arrangement of continuous brake 
designed and patented about two years ago by Mr. Edward 
Dunning Barker, of Weston-Super-Mare, and which is, we 
understand, to shortly receive a trial on the Great Eastern 
Railway. Mr. Barker employs hydraulic power to apply the 
brake blocks to the wheels, and, aceording to his plans, each 
carriage has a main water pipe (a, Fig. 1) running its entire 
length, this pipe being provided with branches leading to 
small hydraulic cylinders, 6, hunga {| shown, and a length of 
india-rubber tubing, c, being used to connect each of these 
cylinders with the corresponding branch pipe. There is an 
hydraulic cylinder to each wheel to which brake blocks are 
applied, the ram with which the cylinder is fitted being con- 
nected tothe brake block nearest to it, while the cylinder 
is coupled, by a pair of rods, to the brake block on the 

pposite side of the wheel. The cylinder is supported by the 
brake hangers, and the water under pressure being admitted 
to the cylinder at the end furthest from the wheel, acts 
upon that end and upon the ram, thus forcing the brake 
blocks into contact with the opposite sides of the wheels. 
The arrangement, of course, insures uniformity of pressure 
on the blocks, and the thrust of one block being resisted by 
that of the other, no strain is thrown upon the axle. 

Inside each cylinder is placed a spiral spring, as shown in 
Fig. 2, this spring. on the water being released from the 
eylinder, keeping the brake blocks clear of the wheels ; the 
amount of clearance given to each brake block is regulated 
by a rod, d, attached to each brake block hanger. The water 
at the desired pressure is supplied from the engine or from 
the guard’s van, and the several main water pipes of the 
different carriages are connected to each other by strong 
flexible tubes, with ordinary unions, the ends of the main 
water pipes being furnished with stop-cocks to prevent the 
water in the pipe flowing out on coupling or uncoupling the 
carriages, or for the purpose of closing the main water pipe 
of the last carriage, or for the purpose (in the case of a ral- 
way with very heavy inclines) of safety in case of a train 
breaking away. Each of the cocks is furnished with a handle, 
to which a cord, ¢, is attached, this cord being so arranged 
that on the couplings breaking and rupture of the flexible 
tube, the cord coming into tension closes the cocks, thus pre- 
venting the escape of water, and enabling the engine driver 
to apply the brake blocks to his half and the guard to the 
other half of the train. Each branch pipe, also, is fitted 
with a cock, so as readily to disconnect or isolate any dis- 
abled brake gear for the rest of the journey. The cocks be- 
fore mentioned at the ends of the main water pipes are con- 
structed in such a manner as to allow, on pre x 2 up a pew 
carriage, any air that may be in the pipe to escape; with 
this object the cocks are made in the manner shown in Fig. 3, 
the plug being formed hollow, with an outlet at the bottom, 
and a side opening, which can either be brought opposite the 
passage connected to the end of the main water pipe, a, or 


itself 


; 











| 


| 


| 








When it is oppo- 


can be brought opposite the small hole, f-. 
site this hole any air in the pipes can rise up through the 
plug and escape through the hole, f; when water commences 
to flow through the hole, the plug of the cock is turned to 
bring its side openings opposite the main water pipe, a. 

To supply water under pressure from the engine Mr. 
Barker proposes to fix on the latter a differential aceumu- 


lator, such as is shown in Figs.4, 5, and 6. This accumu- 
lator consists of a cylinder, g, to contain a necessary sup- 
ply of water for a train of any reasonable length ; in this 
cylinder works a piston, on the rod of which is a larger 
piston working in a larger cylinder, 4, on the top of which 
the smaller cylinder is bolted. Water from the coolest part 
of the boiler or steam, as may be found advisable, is led 
into the bottom of the larger cylinder, so that the full boiler 
pressure acts against the larger piston, subjecting the water 
in the smaller eylinder, 7, to an excess of pressure aceording 
as the area of the larger cylinder exceeds that of the smaller 
one. The boiler pressure in the larger cylinder answer- 
ing the same end as a weight in an ordinary accumulator, 
the water which is supplied to the hydraulic cylinders from 
the top of the smaller cylinder will thus be at a higher pres- 
sure than the pressure in the boiler. The small cylinder, g, 
is filled and kept supplied by means of a force pump worked 
by the engine. 

Attached to the upper side of the large piston is a rod, W, 
which passes through the annular space occasioned by the 
difference of diameters of the respective cylinders, and which 
as the piston rises or falls, connects or disconnects the feed of 
water from the pump to the top of the small cylinder as re- 
quired. In certain cases when a pump would be inconvenient, 
the water used in applying the brakes may be allowed to re- 
flow into the small cylinder, from where it was forced, by 
cutting off the communication between the boiler and bottom 
cylinder, and allowing the water in the bottom cylinder to 
escape, permitting the descent of the pistons by their own | 
weight, an ordinary stop valve arranged on the top of | 
the small cylinder allowing fresh water to flow in to replace | 
any that may have escaped through leakage. It will be} 
evident that when the communication between the main | 
water pipes and the top of the small cylinder is open, and | 
connexion between the boiler and bottom of the large cylinder | 
is also open, the larger piston will force up the smaller one, | 
which will foree the water out of the smaller cylinder to | 
actuate the several brake blocks. In the first case where a} 
pump is employed, a communication being open between the | 
main water pipe and top of the small cylin 





under pressure will immediately be forced out and apply the | pressure from t. 


brakes in the shortest possible time. In the case when a| 
pump is dispensed with the rod for opening or shutting the 


}erum of the lever, /'. 


| the brakes applied. 


To control the passage of fluid under pressure from the top 
of the small cylinder, g, to the main water pipes, a, Mr. 
Barker combines with the valve by which the of 
fluid from one to the other is controlled a lever by which the 
valve can be opened or closed, and this lever is connected with 
4 piston working in a cylinder in communication with the 
main pipe, 4, in such manner that any pressure upon this 
piston tends to close the valve. The | construction of 
the valve and the parts in connexion with it are shown clearly 
in Fig. 4. The valve, J, is so constructed that it is part! 
balanced so that it will be only pressed against its seat wit 
the degree of force desired to hold it closed. The stem of 
the valve is passed out from the valve case through a stuffing 
box, and is connected to one arm of a lever, 1. The other 
arm of the lever is acted on by a spring, m, this spring being 
contained within a case capable of turning on a pin at ita 
lower end. The spring presses against the cover of the case, 
and its lower end against a dise on the lower end of a rod, o, 
carrying a roller which reste on the top of the lever, /’; on 


| the top of the red is a lever handle by which the case can 


be turned on the pin at its lower end, and the roller carried 
by the rod, 0, can be moved towards or away from the ful- 
When it is moved away from the 
fulerum of the lever it causes the valve to lift from its seat, 
and water is then admitted into the main water pipes and 
To the arm of the lever which is acted 
upon by the spring is connected the small piston rod and 
piston, p, working in a small cylinder, r, acted on by the 
pressure, whatever it may be, in the main water pipes, so 
that when the end of the rod, o, carrying the roller has only 
been moved a short distance along the lever, the back pres- 
sure in the main water pipe acting on the small piston is suffi- 
cient to cause the lever to rise, and thus cut off communieca- 
tion with the accumulator. By this ingenious arrangewent 
water from the accumulator may be allowed to pass into 
the main pipe, a, until the pressure inj the main pipe 
has attained any desired degree, the pressure in the main 
pipe, a, varying with the distance that the roller has been 
moved away from the fulcrum of the lever, /'. 

To enable the pressure in the pipe, a, to be diminished 
after the water under pressure has been admitted to them, 
or to release the water altogether and free the brake blocks, 
there is provided on ordinary conical valve, s, held down to 
its seat by a spring contained in a casing, t, which spring is 
so arranged that when the spring, m, acting on the differen- 
tial valve is moved, the spring contained in the casing, t, 
above mentioned as acting on the conical valve, ¢, is also 
moved,so that when the weight acting on the differential 
valve permits increased pressure in the main water pipes, the 
pressure of the weight or spring acting on the conical valve 
is also increased, enabling it to withstand such increase of 
pressure; while on the pressure or weight acting on the 
differential valve being diminished this valve will p Bong and 
the pressure on the conical valve being also diminished water 
will escape till there is established the proper pressure in- 
cidental to the particular position of the weight or spring on 
the lever. To free the brake blocks from the wheels it wil! 
only be necessary to allow of the free escape of the water 
through this valve. 

In the case where no pump is used to keep the upper end 
of the cylinder supplied with water under pressure, Mr. 
Barker ewploys the valve, /, and apparatus connected with 
it to regulate the pressure of water from the boiler acting 
against the larger piston, and the relative pressure acting 
against the larger piston will of course vary the pressure of 
water in the main water Pipe, and instead of the valve, s, re- 
leasing the water from the main water pis, this valve 
will, when the release of the brake blocks are desired, permit 
of the escape of the water from the larger eylinder, per- 
mitting the pistons to descend and the water from the main 
water pipes to reflow into the small cylinder, as before ex- 
laine’ ; or, in other words, instead of this valve being fixed 
between the top of the emall cylinder and main water pipes, 
it is fixed between the boiler and bottom of the large cylinder. 
To avoid the chance of the apparatus becoming disabled 
during the winter months through frost, brine may be used 
instead of water. When the brake apparatus is to be worked 
from the guard’s van the van may be fitted up with a force 
pump of any suitable construction, which may be set in 
motion when required either by the guard or from one of the 
axles of the carriage. The van may also, if desired, be fitted 
with a smal! accumulator, the piston of which is foreed down 


by compressed air, or by a spring or otherwise, so that a free 
supply of water under pressure may, when required, be in- 
stantaneously supplied to the pipe, a, in a similar manner to 
ler, the water | that described for supplying this pipe with water under 


he engine. 


We have in the f ing account of Mr. Barker's brake 


oregoin 
simply described the genera! features of that gentleman's 


feed may be dispensed with or employed to open connexion | plans; and it is quite possible that in carrying out the ar- 


between boiler and main water pipes in case of leakage, when rangement in pra 
may be made. 


the brakes are kept on for a considerable time. 


ctice some important modifications of detail 
On this matter, however, we shall be able to 
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speak further when the brake is subjected to an actual trial. 
Mr. Barker claims for his brake that it possesses, amongst 
other good qualities, smoothness and rapidity of action, and 
affords facilities for the application of an uniform and easily 
regulated ure on the whole series of brake blocks worked 
by it. When it is tried we hope to give full particulars of 


its performance. 


THE ENGINEER STAFF CORPS. 

Tue Engineer and Railway Staff Corps was founded in 
1466, in compliance with a suggestion made to the War De- 
artment several years previously by Lieut-Colonel (then 
itr ) Charles Manby. It is constituted, as the printed rules | 
inform us, “for the purpose of directing the application of 
skilled labour, and of railway transport to the purposes of 
national defence, and for preparing in time of peace a system 
on which such duties should be conducted It consists, hike 
the corps of the old Royal Engineers, of a body of officers 
only, without any regularly attached rank and file, their 
piace, however, being supplied in the present case by the 
navigators, or other employ¢s of the railway companies, in 
much the same manner as the place of the rank and file of 
the Roval Engineers was supplied by the officerless corps of 
Sappers and Minets. In one respect, however, the cons(itu 
tion of the railway corps presents a feature altogether px 


iar to itself. Its officers hold their respective rank 





by purchase, appointment, nor prom 

right of their individual stand ng in the oute 

managers of leading lines of 

standing and experience 

struction of the chief rail 

the country, are alone « 

colonel; and, so far, at al 

are concerned, hold, we believe, the rank, ipso fa 

of their posts. The other ranks are filled by civil engineers 
and contractors, connected chiefly with railway works, and 
oflwers of railways The value of such an organisation 
hardly, we think, requires to be p inted out, nor can we 
doubt but that honestly worked and wisely directed, it wouk 
do for the national defence even more than ild by any 1 
sibility be attained by the most elaborate system of inde- 
pendent supervision. At the same time we are bound 
point out a danger of no small importa stent int 

essence of its constitution, and arwing. indeed, directly « 

the one motive which was unquestionably above al! others 
active in causing it to be carried out. We are not intending 
to convey the very faintest shadow of an imputation upon 
the members of the corps, to whose patriotic devotion we 
would, on the contrary, bear the highest testimony; but 
there can be no doubt but that one main inducement to the 
companies to adopt Colonel Manby’s suggestion, was the de 
sire to keep the control of the railways in their own hands, 
out of which they would certainly, in case of war, bave other- 
wise been taken by the acti n of Parliament. It will be | 
necessary, therefore, for them, no less than the military au 
thorities, to bear constantly in mind that, useful as the staff 
organisation may be, and must be, if properly handled, it 
cannot in itself be a safeguard against those special obstacles 
to a thoroughly efficient military service which arise directly 
out of the inevitable conflict between that service and the in- 
terests of the Inpanies themselves. An immense step is 
doubtless gained by forming all the railways into a single 
systern, and combining their managing staff undera military 
organisation, and subject to effective military control. But 
it is on the efficiency, and more than this, on the constant 
active exercise of that control that ite advantages must 
almost entirely depend, and unless this fact be kept con- 
etantly in view, and steadily acted upon, the Railway Staff 
Corps will not only fail of its results, but inflict the ad 
ditional evil of a false security. 

Of one good result, however, from the formation of the 
corps we can speak without hesitation or qualification. It is 
the establishment of a permanent council, composed of the 
heutenant-colonels of the corps, that is to say, of the engi- 
neers and general managers of all the principal! railway lines, 
and constituted for the purpose of affording the Government 
“ information on subjects connected with the railway trans- 
port of troops, or with the construction of works of defence.” 
Five members of this council form a quorum, and four re- 


; 


gular meetings are held in the course of each year, special 
meetings being also called as required by the commanding 
officer. The ummense value of the assistance to be thus 
rendered to the Government, not only in its plans for the 
defence of the country, but in even the ordinary movements 
of troops, is evident at a glance, and were it only in this re- 
spect the railway staff corps would have been a most admir- 
able institution. It is, however, of course, in the large ope- 
rations involved in any really great defensive movement that 
its true utility would be found, and in such an event it would 
be able to render services almost beyond the powers of any 
independent corps, however sagaciously, firmly, or carefully 
trained. At such times it is, we believe, proposed that a 
special department should be formed in Pail-mall, or wher- 
ever the War (Office may at that time be hiding its diminished 
head, where two or more of the heutenant-colonels would 
attend en permanence, and from whence every information 
could be given and every movement controlled. One sug- 
gestion we would, however, venture to make, and that is the 
addition to the corps of a company or battalion for telegraphic 
service.. The constitution of such a corps would be exceed- 
ingly simple, especially now that the telegraphs are already 
in Government hands. It could hardly fail of being an im- 
portant addition to this valuable corps.—Standard. 


Rovat Apert Hatt.—The whole of the scaffolding has 
been removed from the interior of the building, and provision 
has been made for using two bydraulic lifts, exch accommo- | 
dating twenty people, which will take visitors to the several | 
floors of the building, and save them the trouble of ascending | 


the stairs. } 
' 
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NOTES FROM THE NORTH. 

Giaseow, Wednesday. 
Glasgow Pig-Iron Market—During most of the week 
there was little or no change in the condition of the pig iron 
market, and the price of warrants remained steadily at from 
Sls. 6d. to Sis. 7id. cash, till yesterday, when a firmer feel- 
ing prevailed, and a limited business was done up to 
51s. 104d. cash, and 52s. lid. one month. These were the 
closing quotations yesterday. To-day the market bas been 
strong, with prices up to 52s. 2d. cash, and 52s. 5d. one 
month, buyers over at those prices, sellers asking 52s. 3d. 
eash, and 52s. 6d. one month. During last week the ship- 
ments of pig iron from Scotch ports amounted to 9349 tons, 
while in the corresponding week of last year the amount 
shipped was 7817 tonsa. This is the first week that has shown 


| an increase since Christmas. At the end of January, the 
| stock in Connal and Co.'s stores was 388,426 tons, with 


warrants for 271,000 tons; and in the Canal Company's 
stores the stock was 15,668 tons, with warrants for 15,050 
tons. Owing to the stoppage of the cor sumption of pig iron 


iron at the malleable iron works, consequent on the strike 


among the ironworkers, and to the limited amount of the 
shipments, makers’ stocks have for the last few weeks been 
é r at the rate of about 10,000 tons per week. 


Iron Trade.—The strike which has existed | 


ng of the year in the malleable iron trade 

ming to an end, if not even toa collapse 

e sinews of war. Mr. Hughes's decision in the 

North of England Irom Trade Arbitration has 

sort of damper among the men. At a meeting 

y held at Motherwell yesterday, a number of th 

men expressed their willingness to submit fo the same re- 
luction os the North of England men, but they firmly ex 


pressed their determination to resist the sweepimg away of | 
the fd. per ton which Mr. Anderson granted them m his de- | 


' 
ision. A mass meeting of the men is being heliite-day at 


Holytown for the further consideration of their position ; and 
the employers are also holding a meeting, to-day, in Glasgow. 
In neither case has the result of the deliberations come to 
hend The men seem to have entered upon the strike with- 
vut having had amy fundsto fall back upon. They looked 
for support from their fellow-workmen in England and from 
the trades unions im Seotland, but as yet the support receive 


has been practically if net even literally ni/. They should at | 


once mike a virtue of necessity and go in again to their work 
resolved never again to strike work unless they have the 
wherewithal to maintain themselves while on strike. 

Clyde Shi; building The contract fer the large screw 
steamer which I formerly spoke of as about to be built for 
Messrs. J. and A. Allan’s Liverpool and Montreal line has 
been secured by Messrs. Steele and Co., Greenock. The 
vessel will be 400 ft. long and 3500 tons register. Her en- 
gines, of 500-horse power, high and low pressure, will be 
supplied by Messrs. Macnah and Co., Greenock. Messrs. 
Seott and Co., Greenock, are about to lay down the keel of a 
screw steamer of 1000 tons, the engines to be supplied by 
the Greenock Foundry Company. Messrs. Henry Murray and 
Co., Port-Glasgow, have just contracted for a large screw 
steamer. The Inman Company have contracted with Messrs. 
Tod and Macgregor of this city for a steamer of the largest di- 
mensions, having a length of 416 ft. and 43 ft. beam, measuring 
by Customs’ register about 4600 tons. ‘This fine vessel is to 
be ready for the service in the spring of next year. 

Failure of a Shipbuilding Firm.—It is with much regret 
that I notice the failure of Messrs. McCulloch, Paterson, and 
Co., Port-Glasgow, one of the youngest of the Clyde ship- 
building firms. Payments were suspended last week, and 
the works were closed on Saturday morning. 


Glasgow Harbour : Mavishbank Quay.—In his report for 
the quarter ending 31st December, 1870, Mr. James Deas, 


C.E., refers to a number of engineering works connected with | 


the Clyde Navigation; and on the subject of the Mavisbank 
Quay extension, where his novel method of sinking the foun- 
dation cylinders is in operation, he says: “ Unexpected diff- 
culties in the shape of piles, tie‘rods, &e., have been met with 
in the sinking of the three cylinders next Mavisbank Quay, 
which, however. are now bappily overcome, so that I expect 
the progress will in future be more rapid. Eleven cylinders 
have been sunk to the required depth, eighteen are in a more 
or lees advanced state of progress, and staging is being 
erected, and the trench cut for further extension of the 
cylinders. The cylinders at present im situ give 116 lineal 
yards of quay.” 

Commencement of the Tay Bridge.—In one of my “ Notes’ 
last week I mentioned that there was then no contractor for 


the Tay Bridge. On the day on which I wrote, however, the | 


Tay Bridge Committee held a meeting in Edinburgh, for the 


purpose of considering the tenders which had been presented | 


in response to their desire to receive fresh offers, consequent 


upon the disturbance of the previous arrangement by the | 
death of Mr. Pitt, one of the contractors. The result of the | 


meeting was the acceptance of the offer of Messrs. Deberg 


and Company, an eminent London firm, by whom several | 


important structures like the Tay Bridge are being erected 


on the Continent. The former agreement was for 229,680/., | 


but Messrs. Deberg and Company's accepted offer is about 
217,0001. The arrangements under which the work will 
yroceed are reported as being of a very perfect character. 





gale which visited the north-east coast of Scotland at the 
beginning of the week caused serious inj to the new 
harbour works. When the report left  tantey about 
20 ft. of the work of the season had been demolished, 
and a valuable crane had been swept away, but it was 
then difficult to approach the works, and it was believed 
that damage to the extent of severabthousands of pounds 
had been suffered. The seas rolling im the bay were so 
furious that it was affirmed by excited observers that they 
reached to a height of 106 ft. (!) 

The Caledonian Railway Company and the City of Glasgow 
Union Line.—I referred to this subject last week, but further 
details are now available. ‘Ihe directors of the Caledonian, 
having a short time ago made forma! application to the Boards 
of the North British and Glasgow and South-Western Kailway 
Companies for ajoint interest in the City of Glasgow Union line, 
have now undér their consideration the terms of admission sub- 
mitted to them by these Boards. ‘he terms are said to be 
that the Caledomian should be placed on the same footing 
as the North British and the Glasgow and South-Western 
viz rhat the former on the payment of the sum of 300,000/ 
will acquire the right of running over the line ; and for the 
use of its intermediate stations, the terms will be according to 
what is called “the nght of user/ 





New P. and O. Liner.—Messra. Caird and Co., Greenock, 
have launched a splendid new serew steamer for the Penin- 
sular and Oriental Steam Navigation Company. She is 
| called the Khedive. Her dimensions are:—Length on main 
leck, 380 ft.; breadth of beam, anoulded, 42 it.; extreme 
lepth, 36 ft.; tonnage, O. M., 3328. tons. Bhe is to be sup- 
plied with 600 horse power high and low-pressure engines 
combining all the latest improvements..and is to have ac- 


|commodation for 175 first-class and @0 ‘second-class pas- 


sengers. 
| Launch of a Dredger for Dundee.— Messrs. William 
| Simons and Co., Renfrew, have launched a very ful iron 


| dredger of 400 tons, for the Harbour Trusteesof Dundee. |t 


is fitted with engines of 50 horse power, has iron decks, is 
intended to work in 27 ft. depth of water, and has bucket 
eapacity fit to raise 3900 tons perday, Messrs. Simons and 
Co. have also in progress dredger plant for Briatdl, Stockton, 
Barrow-in-Furness, and America. 


The Clyde Trustees and Iron Shipbuildiag.—The extensive 
operations which are now being earri¢dion by the Trustees of 
| the Clyde Navigation, with the view of inereasing the harbour 

accommodation and otherwise i the fiver, have 
| affected iron shipbuilders very matetially. On the north bank 
| of the Clyde Messrs. Charles Connelland Co/and Messrs. 
Alex. Stephen and Co. have bem gisposscssed ‘of their 
premises at Kelvyinhaugh, in order to make way for the 
iconoclastic Trustees. The latter firm have, however, acquired 
a most eligible site at Linthouse, upon which ises have 
been built that will compare favourab any on the 
Clyde. Mossrs. Connell and Co. have likewise been obliged 
to select new quarters further down the river, although in 
their case, as well as in the case of the Messrs. Stephen, the 
change, so far from being detrimental, would ‘have been 
rendered imperative sooner or later by the exigencies of their 
own extended and constantly increasing business. The next 
firm upon whose ground encroachments are about to be made 
is that of Messrs. J. and G. Thomson. The Clyde Trustees 
propose to bring the wal! now in process of erection along the 
front of Messrs. Thomson’s yard, which will thereby be very 
considerably curtailed of its fair proportions. The inevitable 
effect of this will be to compel the Messrs. Thomson to remove 
elsewhere ; but there is room enough, and to spare, further 
down the Clyde. 


Scottish Steam Cultivation and Traction Company.~ A 
meeting with a view to the formation of this company was 
held in the saloon of the Royal Hotel, Edinburgh, last week. 
On the motion of Lord Elphinstone, the Earl of Danmore 
was called to the chair. The right honourable chairman said 
they had met for the purpose of forming a company under 
the Limited Liability Act of 1862, as amended by subsequent 
statutes, to cultivate the lands of farmers by steam, and to 
let out steam engines for traction purposes, and thrashing 
machines, and various other steam implements. They had 
formed a provisional committee, and arranged that their 
capital should not exceed at the outset 50,0007. in 10/. shares. 
Their object in forming this company was to place steam 
cultivation within the reach of the tenant farmer, be he a 
large holder or a small one, and to enable him thus to do 
with oan men and rapidity the work he had hitherto done 
expensively and slowly, and at the same time lessen his 
yearly expenditure in horseflesh and keep. Believing that 
| such a —— as this would confer great benefits on agri- 
| culture, and that it could hardly fail to be a success commer- 
cially, he moved: “ That this meeting is of opinion that it is 
desirable that a company should be formed in Scotland for 
the performance by steam power of all the operations of 
husbandry, traction, and for other purposes suitable, and 
that this company should be formed under the Companies’ 
| Act, 1862, and Acts amending the same.” Mr. Dingwall 
Fordyce of Brucklay, M.P. for East Aberdeenshire, seconded 
the motion, which, being put to the meeting, was carried 
unanimously. A provisional committee was afterwards 
formed, and Lord Dunmore was elected to the chairmanship 
of the committee. 





“he bridge will be supported on a number of columns, and | 


will consist almost entirely of iron, most of the work being 


executed at Messrs. Deberg and Company's extensive foundry | 


in Wales. Borings were made some time ago for the pur- 


pose of ascertaining the distance between the surface of the | 


river bed and the subjacent rocks, and these have been tested 
this week by the new contractors, who have thus actually 


| commenced operations. Contracts for the formation of the 


connecting railways on the north and south sides of the river 


Tue Port Brare Barracks.— The Rangoon Garette 
states that Colonel Fraser has discovered a scandalous job in 
connexion with the barracks at Port Blair. They were 
| omiginally designed by an engineer who thought that their 
| foundations should be carried 20 ft. below the surface of the 
| ground. In due course that official was succeeded by another, 
| who imagined that 6 in. would be a sufficient depth of foun- 


Tay are under the consideration of the Tay Bridge Company, | dation. The result is that the end of the barracks which 


and are likely to be adjusted soon. 


Further Damage to the Wick Harbour Works.—The terrific 


were built by the latter officer is in process of dissolution, 
and the entire building is pronounced unsafe. 
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SOLAR HEAT. 
ITS INFLUENCE ON THE EARTH'S ROTARY VELOCITY, 
By Cartan Joun Exicsson, 


(Continued from page 98.) 


Tue elaborate report of General Humphreys to | 


the Bureau of Topegraphical Engineers, Washing- 
ton, shows that the average quantity of earthy matter 


the water and partly pushed along the bottom of the 
river by the current, amounts for each twelve months 
to 903,100 millions of pounds. This enormous 
weight of matter is contributed by numerous large 
branches and upwards of 1000 small tributaries 
The mean distance along the streams, which the 
sediment is carried in its course to the sea, exceeds 
1500 miles. The distance which determines the 
amount of force tending to check the earth’s rota- 
tion, 18 obviously shorté r 

The maps of the Mississippi river basin accom- 
panying General Humphreys’s report, show that its 


centre is situated 7° 10’ west of the mouth of the | 


main river, and 11° 15’ north of the same, in lati- 
tude 40° 15’. It will be found on inspecting the 
accompanying section of the earth, that agreeable 


well to remind the reader that the retardation of 
the earth’s rotary velocity) inferred from the 


| apparent acceleration of the moon's mean motion, 
now generally admitted by astronomers, is somewhat 


under 12 seconds in a century, Insignificant as 
this retardation appears to be, it calls for a constant 


| reacting force of 455,000,000,000 foot-pounds per 
; | second, as will be shown in the course of 
carried into the Gulf of Mexico, partly suspended in | 


our inves- 
tigation. Dividing this amount by the adopted 
standard of a horse power, viz., 550 foot-pounds 
per second, it will be found that a constant energy 
represented by $27,000,000 horse power, exerted in 
a contary direction to that of rotation, is necessary 
to check the rotary motion to the extent mentioned, 
ViZ., g¢¥ou—r¢ep Of a revolution in the course of a 
century. Accordingly, 720,000 years, nearly, will 
elapse before one entire revolution shall have been 
lost notwithstanding the existence of a constantly 
retarding force of 455,000 millions of foot-pounds 
per second, We can readily ascertain the aggregate 
of this force during the long period mentioned, if we 
multiply the same by the number of revolutions of 


the earth =e annum, and the number of seconds for 


each revolution ; thus, 455 x 10° 365.94 x 86.400 x 
720,000 = 103,379,867 x 10" foot-pounds. By divid- 
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to the stated latitudes, the centre of the Mississippi | 


basin rotates in a circle of 15,784,782 ft. radius, and 
that its velocity round the axis of the globe is 
1147.90 ft. per second, The mouth of the river, it 
will also be seen, rotates in a circle of 18,246,102 ft. 
radius, with a circumferential velocity of 1326.89 ft, 
per second. Comparing these velocities we as- 
certain that an increased circumferential velocity of 
178.99, say, 179 ft. per second, is imparted to the 
water and to the sedimentary matter which it 
conveys during the course from the centre of the 
basin to the mouth < f the river, As before stated, 
the annual discharge of earthy matter at the mouth 
of the river is 903,100 millions of pounds. The 
centre of,the basin, lat. 40° 15’, being 2,461,320 ft, 
nearer to the axis of rotation than the mouth of the | 
river in lat. 29° 0’, it will be found that the 

increase of rotary velocity as already stated is 179 ft. 

per second—a rate acquired by a fall of 500.6 ft, 

The elements are thus furnished for determining | 
with exactness, the amount of retardation attending 


the change of position of the abraded matter during | 


its transfer from the basin to the mouth of the 
river, 
ascertain that the counteracting force 
452,000,000,000,000 foot-pounds annually =452 x 


10'* foot-pounds in a century. The earth's present 


vis viva being 18,875,361 x 1022 foot-pounds (to be 
demonstrated at the proper time) it is easy to cal- 
culate that the retardation occasioned by the stated | 
reacting energy called forth by the sedimentary 
matter which is carried to the ocean by the Missis- 
sippi, will amount to ,,3£,, of a second in a century. 
in view of this small trax 


fraction of time, it will be 


| gravity is 24 
| rate of one revolution in 24 hours. 
| the retardation produced by the Mississippi, let us 


Multiplying 903,100 millions by 500.6 we | 
exceeds | 


ing this amount of energy in the earth's vis viva, 
18,875,361 x 107? foot-pounds, we ascertain that the 
stated enormous retardation overcome in the course 
of 720,000 years, amounts to only yy}es of the present 
rotary vis viva of our planet. Probably no other 
mode of presenting the subject could give so clear 
an idea of the vastness of the mechanical energy of 
a sphere 8000 miles in diameter whose specific 
2} times that of granite, revolving ata 
Returning to 


bear in mind that the precipitation which causes 


| the abrasion of the solid matter and the currents by 
| which it is conveyed is the direct result of the sun’s 


radiant heat. 

With reference to the Tables given on pages 116 
and 117, it should be stated, that the amounts of the 
retarding force entered in the last two columns, are 
based on the data furnished by the examinations of 
the great Western river, viz.: that 1 pound of solid 
matter and 1350 pounds of water, per second, are 
carried to the sea for every 40.08 square miles of 
basin. All other particulars necessary in comput- 
ing the retarding energy exerted by each river, 
separately for the two hemispheres, will be found 
in the Tables. The mode adopted in determining 
the area drained by each river, and tributaries, will 
be readily comprehended by the following expla- 
nation, The extent of the several river basins, 
}36 in all in both hemispheres, have been ascertained 
from the best maps extant ; the boundaries of the 
basins being determined by drawing a line on the 


|map dividing the territory equally between the 
| source of each river and tributaries, and those of 





adjoining basins. ‘The boundaries being thus defined, 
the areas have been calculated in English statute 
miles; the latitude and longitude of the cenire of 
each basin being determined at the same time. By 
supposing the earth to be a perfect sphere 7921.41 
miles in diameter, according to Sir John Hersachel’s 
determination, the calculations have been rendered 
extremely simple. This will be seen by reference 
to the annexed section of the earth, which contains 
all the elements for computing the ro’ velocity 
of the centres of the river basins, and of the outlets 
of the rivers. These velocities have been entered 
in the Tables, separately for each river basin ; also 
the retardation, expressed in foot-pounds per second, 
caused by the increase of rotary velocity during the 
transfer of the sedimentary matter from the centre of 
the basin to the mouth of the river. The last colamn 
of the Tables contains the result of computations of 
the amount of retardation occasioned by the volume 
of water which conveys the sedimentary matter, a 
subject to be considered under a separate head 
hereafter. 

It should be observed, that owing to their trifling 
influence on the earth's rotation, and in order to 
save space, all the English and Scotch river basins 
whose sediment is transferred in the direction of the 
equator, have been entered together in the Tables ; 
the rivers of Ireland likewise. But in computing 
the loss or gain of energy, each river basin has been 
calculated by itself; the amount of retardation 
entered being the result of the whole quantity of 
sediment transferred towards the equator by the 
several small basins referred to, Accordingly, the 
area which is entered in the Table, ts the 
total. The river basins of Sweden and Norway 
being very numerous and unim t, have also, 
in some districts, been entered together in the Tables 
like those of Great Britain, Finally, the narrow coast 
districts, in both hemispheres, have been computed 
and entered in the Table in a similar manner. 

The quantities of sedimentary matter discharged 
by the Indus, Ganges, and Brahmapootra, being 
known with tolerable accuracy from actual observa- 
tion, have not been computed according to the 
standard furnished by the Mississippi which, as 
before stated, is one pound of sediment per second 
for every 40.08 square miles of basin. Besides, local 
circumstances, such as the heated waters and profuse 
evaporation of the Bay of Bengal, and the powerful 
condensation attending the close vicinity of the Hima- 
laya Mountains, render the Ganges quite exceptional. 

Respecting the African rivers, none of which have 
been entered in the Tables, it may be briefly stated 
that they have no material influence on the earth's 
rotation, from the fact that the two — rivers, 
the Nile and the Niger, flow in opposite directions, 
the former towards the pole and the latter towards 
the equator, There is, Lowentt, considerable dif- 
ference of latitude productive of an increased re- 
tarding influence of the Nile; but this cannot be 
far from balanced by the greater arvong, Fed sedi - 
mentary matter brought down by the Niger, as 
proved by its delta of 240 miles of coast. The 
general course of the other important rivers of 
Africa, the Senegal, Zambesi, and the Orange 
river, is so nearly parallel with the equator, that 
they exercise no gprs influence on the axial 
rotation of the earth. 

Australia being drained by rivers, the courses of 
which are directed to all points of the compass, 
consequently exercising no appreciable influence as 
regards the earth's rotary motion, has likewise been 
excluded from the Tables. It should be observed, 
that the basin of the important river Goolwa and its 
tributaries (excepting the Callewatta) is almost on 
the same parallel with the mouth of the main river; 
hence, scarcely any retarding force is produced, 
notwithstanding the great extent of basin drained 
by the Goolwa. ‘The Amazon, which drains more 
than two millions of square miles, strikingly illus- 
trates the influence on the earth's rotary velocity 
of rivers the centres of whose basins are nearly on 
the same parallel with their outlets, the enormous 
mass of solid matter carried to the ocean by this 
river, the greatest on the globe, exerting a retarding 
influence of only 70,000 foot-pounds per second. 

The aggregate of solid matter removed from its 
original position by the river systems of both hemi- 
spheres, and carried towards the equator—conac- 
quently removed to a greater distance from the 
axis of rotation—exerts, as shown by the Tables, a 
retarding influence of 39,894,658 foot-pounds per 
second. If we multiply this amount by 86,400 
seconds, we learn that for each revolution, the 
earth has to overcome a retarding energy represented 
by 3,446,898,451,200 foot-pounds; but the effect 
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of this retardation as regards the length of the 
century cannot be properly considered until we 
have investigated the second class of force before 
adverted to, viz.: that foree which destroys the 
earths vis viva without disturbing the position of 
its centre of gyration. Want of space will prevent 
an examination of this second jon of retarding 
force, on the present occasion; more especially as 
the counteracting influence of the sediment which 


is carried towards the poles demands consideration. | 


We have, however, proceeded far enough with our 
demonstration to prove the fallacy of the accepted 
doctrine of compensation relative to the energies 
which affect the earth's rotary velocity. We have 
clearly shown that constancy of rotation of the 
earth is incompatible with solar influence. 

(To be continued.) 





LITERATURE, 
The Journal of the Sen and Steel Institute. London: 


E. and F. N. Spon. 
At the last annual meeting of the Iron and Steel 
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prehensive report on matters connected with the | 
| iron and steel trades in foreign countries.” This is | 


addition to our professional literature. 
The first number now under notice commences 


| an attractive programme, and if it is well fulfilled, | 
| the Journal cannot fail to be an exceedingly valuable 


| 





=~ a Wa a vt “ «“ 
of Mr. Bell's investigations within the space at our 
disposal here, but we hope to deal with some of his 
principal conclusions in future numbers, and mean- 


while we direct especial attention to his researches 


}as being well worthy of careful study. Mr. Bell 


| 


with a brief introduction written by the Duke of | 
| Devonshire, the first president of the Institute, and 
this is followed by some ‘ Mineral Statistics of | 


Great Britain and Ireland,” compiled from the 
well-known official returns of Mr. Robert Hunt. 
Then come the proceedings of the Institute at their 


| meeting at Merthyr Tydvil in September last, these 


proceedings including the paper ‘‘ On the Geologi- 
cal Features of the South Wales Coalfields,” by 
Mr. W. Adams; that “‘ On Improved Pumping and 
Winding Machinery,” by Mr. G. C. Pearce; that 
‘*On the Condition of Carbon and Silicon in Iron 
and Steel,” by Mr. G. J. Snelus ; that ‘On Pyro- 


| meters,” by Mr. C. W. Siemens; that “On the 


Institute, a resolution was passed to the effect | 


that the 7ransactions of the Institute, incorporated 
with other matters, should be published as a 
quarterly journal, and it is the first number of this 
publication which is now before us. The Iron and 
Steel Institute, although it has been established 
but about two years, has yet already taken a high 
place amongst its kindred societies, and from the 


well-known scientific attainments and energy of a | 


large proportion of its members there is little room 


to doubt that it will not merely continue to hold its | 


own, but that it will go on increasing in power and 
influence. ‘This being the case, the Institute can 
only be fairly represented by a really first-class 
Journal and we are glad to find, therefore, that 
the number now before us is in almost every respect 
well up to the required standard, It is stated in 


the report of the council that the contents of the | 


Journal will consist of: ‘‘ First. The proceedings 
of the Institute and of the Council from time to time ; 
Second. The papers and discussions at the general 


meetings of the Institute. Zhird. Communications | 


from members upon matters of — interest to | 


the trade, which are approved the Council ; 
Fourth. A quarterly epitome of inventions, dis- 
coveries, publications, and proceedings bearing upon 
the British iron and steet trades; Fifth. A com- 


Efficiency and Durability of Plain Cylindrical 
Boilers,” by Mr. J. Head; and that ‘* On the Pro- 


duction of Alloys of Iron and Manganese,” by Mr. | 


F. Kohn. All these papers have already been pub- | Trades.” Both these reports are good, and the 


lished and commented upon in our pages, so that 
it will be unnecessary that we should enter into 
further particulars of them here. 

The account of the proceedings of the South 
Wales meeting, is followed by the first part of an 
elaborate memoire, by Mr. I. Lowthian Bell, en- 
titled the “‘ Chemical Phenomenon of Iron Smelt- 
ing: An experimental and practical examination of 
the circumstances which determine the capacity 


| 
| 
| 
| 
| 


announces that in the conclusion of his memoire he 
will ‘attempt to prove how the properties of the 
agents involved in the smelting of iron, taken singly, 
and in connexion with each other, determine the 
capacity of the blast furnace, the temperature of 
the air, and the proper condition of the materials 
to be operated upon,” 

Proceeding with our survey of the Journal, we 
find Mr. Bell’s communication followed by one on 
‘‘The Chemistry of the Blast Furnace,” from the 
pen of Mr. William Crossley, who differs from the 
conclusions arrived at by Mr. Bell, as to the influ- 
ence of capacity on the economical working of blast 
furnaces ; while, finally, we have the “ (Quarterly 
Report on the Progress of the Iron and Steel In- 
dustries in Foreign Countries,” by Mr. David 


| Forbes, F.R.S., the foreign secretary to the Insti- 


tute, and *‘ Notes on the British lron and Steel 


former, especially, is of very great interest, as it 
not only forms an admirable résumé of the novel 
processes and manufacturing appliances introduced 
on the Continent and in America during the pre- 


| ceding three months ; but it includes much valuable 
| statistical information relating to the foreign iron 


of the blast furnace, the temperature of the air, | 
|} and the proper condition of the materials to be | 
operated a Mr. Bell is well known as an | 


earnest worker in the field of research of which this 


memoire treats, and everything which he writes on | 


the subject is entitled to careful attention. The 
portion of the memoire now before us occupies 
nearly one hundred and fifty pages of the Journal, 
and it is, we notice, to be concluded in a future 
number. It is divided into twenty-seven sections, 
and includes particulars of the results of over five 
hundred experiments carried out by Mr. Bell and his 
assistants, these experiments having been made to 


| assist in determining the properties of the various 


| 


agents by which the reduction and carburisation of 
iron in a blast furnace are effected. It would be 





j 
i 
| 
J 
| 


| 


and steel trades. Altogether, Mr. Forbes may be 
fairly congratulated on his first quarterly report. 
In concluding our notice of the new Journa/, it is 
desirable that we should add a few words regarding 
its general “‘ get up.” It is well printed in clear 
type upon good paper, and the lithographic plates 
also, by which it is illustrated, are well executed, 
although they lack the minute accuracy and finish 
which are such distinguishing features of the ad- 
mirable plates illustrating the 7ransactions of the 
Institution of Civil Engineers and the Institution 
of Mechanical Engineers. The appearance of the 


| Journal is much marred, however, by the irre- 


gular and insufficient margin given to its peges, 
while the manner in which it is stitched renders it 
almost impossible to open it for comfortable perusal 


| without loosening or entirely detaching the leaves. 


These are defects which are very easily remedied, 


| and we trust, therefore, that they may not exist in 


a hopeless task to attempt to summarise the results | the next number that is published. 
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EASTERN HEMISPHERE.—RIVERS FLOWING TOWARDS THE EQUATOR. (See “Solar Heat” page 113.) 


Basin Mouth of River Retardation. 
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WESTERN HEMISPHERE.—RIVERS FLOWING TOWARDS | THE EQUATOR. (See “ Solar Heat,” page 113.) 
River Basin. Mouth of River. Retardation. 
: Latitude of East of | West of Rotar shy Increase 
Tam e 7 zn on D ' Area centre. outlet. | outlet. ve Laity. Latitude — ol By sediment. By water 
, velocity. | 
hes deg m deg m deg m re _ deg m. Feet per | Feet per Foot-pounds | Foot-pounds 
second. second. second. per second. per second. 
; ; 
-- Pe Sc Oe” rm, pee Hie | cena Memetemied! nseees ee el te tee ; : 
jastard, Penti aoe ot ot 33,000 | 6 0.4 ; O58 / "i 
Be ewan enticost . “ *s Sais ) = = Pa gaber ob gee a on i on > 15. aad ae 
St " rs : 34,400 ' 16 49 po sem ob tee Zz 906 | a 2 4.788 6,463, 
John, Penobscot . ee j oO | 1042 1068 26 9,08) 12,259,350 
K nnebec, Androscoggin, Saco eve 13,000 44 15 woe 459 bus 20 1078 | 10 | 18 1,306 1,755,000 
Merrimack ... me oe 7,400 | 43 | 20 Li} «. | 38 | 1108 a BE a ee 223 "308,750 
Connecticut “ 10,600 | 43 ov + | O8 eee ae 1106 ; 2183 38 i 6,001 8,222,850 
Hudson, Housatonic 16.000 12 30 aS O4 ee } 1120 } ye | ge 6,400 8,640,000 
Delaware .. . . “ 11,500 | 4) Ov vee oh OB in 1146 | 4372 26.4 8,036 4'09%.600 
Susquehanna . 27,200 | 41 14 ‘. SS ee 62 1i42 |. fav2 30 / 9,561 12,007,350 
Potomac, Rappahannock 16,000 9 Qo ies ae 15 1180 } 1197 Ss ae 1,806 2,438,100 
James . ‘ : 13,100 |; 37 52 de l 32 1204 ; ' ll ‘619 635,650 
Roanoke, Tar ‘a , 18,800 36 36 ] 40 1220 il SBR 1,196,800 
Santee, Neuse 14.100) 34 40 . 1 25 1249 i 1d 3,881 5.239.350 
Savannah and others 51,200 + ae ae) am | 05 1276 / ' 14 | 3.917 6,287,950 
Alabama district . | 128,700 | 8 30 | 25 | 1296 i 7? 14,543 19,633 50 
Mississippi 1.244 000 40 55 Cdl ae ew eo) 1148 | 179 { 14,325,068 19,836,951 800 
Colorado, Braz lrinidad , 191,200 31 12 pa ate j ] + $0 1300 i a3 j aI 109,827 poo 
Rio del Norte 215,500 | 29 50 r € 40 } 1318 53} 236,457 819,916,160 
Colorado .. ‘ : .... 267,000 36 4 I ( 1225 | 57 336,390 457,501,500 
Rivers east coast of Gulf of California 140,000 28 { l 10 is 1340 13 9,240 i 12,474,000 
Kalamath and Tesasht ; E 4! 12 00 1 15 1129 | 1 268 361,800 
Columbia ... pee oad Ae) £5 uz 7 02 1058 1 il 149 850 
Frazer _ 3 AL 28 a ‘ ) 46 | : 50 125,050 182,317,500 
upson and Frances sirict : 56 1 2 00 , ie 835 | bb 27,155 86,632,250 
Atoa or Copper 62 12 : 05 oa 708 i 44 26,393 85,630,550 
Bolsas, Yor Ls , es { 1445 10 2,788 8,768,800 
Sirano distri 14 00 10 aut 1474 3 86 114,100 
San Juan de gua 12 00 l ) 1456 / 4 190,800 
Sacramento ‘ 3,000 40 OV f 116% 36 22,655,100 
Parahyba and Grat 87,600 6 40 “a 1509 3 178,200 
Ciara, Croayhu past ae 33,700 5 { OS 1513 4 j i 284850 
Jaguaribe : 19,000 5b | } 1511 } } 3 } 4,640 
I nte and D 7 } “20 l 8 1449 17 on 4 6. 
a yoa (5 b 22 { , 4 140% l ) a) | 
St. francisco id UU ‘ i l4s0 lt) 0 19 H 47,131, 200 
Paranahyba s Uo ots < 2 Ww) 1504 2 18 13 | | 14,015,700 
Maranhao and Ltac sie urs 9,600 7) 00 sad ne a ee 40 1413 2 ao | i | 603,550 
Gurupy end Taryassu 19,000 3 20 oat ps l Oo 1516 1 oo | % } 232.200 
Tocantins ... . ° é 76,000 10 10 o 1 Oo 1495 a 24 194,946,200 
AMAZOR sxe ore, 2,206,000 6 20 oon on 12 5 1510 1 25 v j 95,840,560 
SHIPS AND GUNS made good by these means. In illustrating thishe compared | and predictions of failure. He considered it wrong to use an 
. the stability of the Captain, with 400 tons of water ballast | inferior metal when one possessing all the strength of steel 
Ow Priday ening last a lecture was delivered at the admitted into ber double bottom, with that of the Vanguard | in association with the necessary ductility was produced. 
r Institution by Mr. E. J. Reed, C.B., F.B.S.,“ On some | class, with their iron ballast as now equipped—about 360 tons The mechanical principles on which the service guns and pro- 
j Connected with ps and Guns.” The fallacies | in amount. The introduction of the Captain's ballast eo far | jeetiles are made are not, in his opinion, sound, The navy 
“ hips to wh the late ¢ oh ief Constructor | improved her as to lengthen her arm of safety by a definite | in particular, should be furnished with guns and projectiles 
: grouped themselves chiefly about that ques- | amount at all degrees of inclination, but it left the general | of greater range and accuracy than the present, and firing 
t “ the loss the Captain had recently character of her curve of stability unaltered. In the case of | longer projectiles. It was not right to contend, as some did, 
prom ve In its simplest form, the | the Vanguard, on the other hand, her leverage of safety went | that because the platform of a slip was not absolutely stable, 
be considered as the result of the tote! | on inereasing up to great angles, becoming greater even than inferior accuracy in guns should be tolerated,—Standard, 
“ ‘ ting downwards through her centre of | the Monarch’s, and presenting the very opposite condition = = = 
f j t 10yancy, equal to the weight, acting | to that of the Captain. In all the aspects of statieal stability Postar Terrerarus.—The Queen's Speech was trans- 


F { at a short horizontal dis- 
t from it, this distance defining the leverage with which 














either foree acted about the her The weight of the ship 
* the same, whatevr the inclination might be, the dis- 
" juestion ewed as a ver be rv garded as 
t eating tl gre {rg ng ce” which the sh P 
possessed lhe actual lengths were given for the Captai 
r egrees of melnation at intervals of i etree 
were as follows At 7 degrees its length was 44 in; 14 ditto, 
Sian; 21 ditto, 104 in S dit l0in.; 35 ditto, 74m; 42 
ditt hu 19 ditto, 2 in 4 ditto, ai It will here be 
se t at the ength of the rhting ver, which Mr. Reed 
spoke of as the ar? f safety’ of the ship imcreased up to 
eg? i ati ana ¢ yegan to decrease, the 
cause {this being next expiaine na shown to result sok A) 
from the lownes { the treet All the time the ship had 
bulk to immerse on the depressed side the buceyancy went or 
pereasing on that side und the lever n question lengthened. 
W she Lo mer de to immerse, but was «till inclined 
f her by wind, the ship began to sink lower in the 
Water, and re-unmerse t | site side, and consequentiy 
the buoyancy was gradually transferred back to that sicde 
t ver meanwhile shorter g, and the power of the ship 
to resist the wind diminishing The “arm of safety,” conse- 
ntly, never reached a greater length than 104 in ecame 
at 42 degrees, and disappeared at 544. Thisetate 
‘ rs was then compared with the Monarch’s. The 





evers in her were given 6a be- 
124; at 28, 16}; 

at 69, 219; at 42, 22; at 40, 20; ar nt 544 degrees, 174m 
In this ship, therefore, the “ arm of safety,” which is rather 
of inclinatwn, instead 
of shortening like hers when only 101 in., goes on lengthen- 
ing to very nearly double that amount, attaining its maixinaum 
-an enormous angie for a ship under 
canvas—and even at the angle 029 degrees, where the Cap- 
tain’s leverage had cisappeared alt wether, the Monarch 
possessed nearly double th« greatest amount of stability 
which the Captain had ever possessed. These figures fulfil 
the double purpose of showing that the two ships were re- 
i the timne the low freeboard did 
: began to piny tte part the 
resemblance between them ceased altogether. He next pro- 
ceeded to show the unfitness of the low-sided ship to have 
her stability substantially corrected by ballast, although a 
high-sided ship could readily have a deficiency of stability 


ne of the corresponding 
, - ‘A 

tow: At 7 degrees, 4 im.; at 14, 84; at 21 
‘ 1 at 





less than the Captain's at stnail angles 


only at about 40 degrees 





markabiy alike m stability ¢ 


ptiertere, but as soon as that 





the Captain, therefore, stood alone d bears no analogy or 
relation whatever to either the Monarch or the broadside 
ironelads. It was next explained by what teeans the stability 
of ships is increased, and stated that such an arrangement of 
weights ought to be made as to lower the centre of gravity 
and give to a ship of the Captain’s type a greater degree of 
safety than she possessed, but that it was not possible, with 


out exact calculations, based on specific designs, to say how 
low in freeboard it would be safe to go with a given spread of 
canvas. He incidentally remarked that, as a matter of fact, 
the Captain's centre of gravity was much lower than that of 
several jronclads, giving the following figures : The Minotaur, 
distanee of centre of gravity below joad-water line, 1.99 it. ; 
the Valiant, LAS ft.; the Achilles, 1.51 {t.; the Captain, 
5.25 it. ltr might nevertheless have been placed lower if the 
necessity for doing #0 had been foreseen. On the other hand, 
creat weights would have 





changes involving a raising up of 
been essential in a new ship of the type, beeause on the eve 
of the loss, Captain Coles admitted to the commander-in-ebief 
that the guns and turrets of the ship were much too low. 
Mr. Reed then explained the nature of dynamical stability, 
and how it was measured, and discussed the effects, first of a 
rising wind, and then of guste and equally upon ships under 
He showed that when inclined to. 14 degrees the 


CAD Vas. 
Monareb had dynamical! stability remaining to enable her to 
resist a squall of sufficient force, if continued, to hold ber 


over to an angle of 20 degrees or more, and yobto have a large 
reserve of stability still store. The Captain, on the other 
hand, was without any such reserve, and would necessarily 
: Exact calculations only could 
hese ¢ uleula- 





roll over under éuch a squa!! 
show what reserve of force a ship |! iad, and all 
tions affecting the Captain have been made from drawings of 
the ship as built, ee her loss. The negessity for them was 
* proper quarter. 

The tallacies eonneeted with guns whith Mr. Reed adverted 
to very serious disadvan- 





not foreseen in 





to led, in his view ofthe ma 
consijered that any and every argument 
which led to the use.in the present day of bronze as a 
material of gun manufagture was falfacious. Quite recently 
the Government, in remodelling an@ extending the field artil- 
j f India and of this @euntry, had ordered the manufac 

ture f bronze guns . gun-bronze is a material having 
a tensile strength of only Li. tem, which is considerably less 
even than wrought iron, an@ g@® half the strength of steel of 
suitable ductility. The retugggto such a metal in these days 


startled the mechanical worldggnd occasioned many protests 


tages. first, he 


ery « 





mitted by Postal Telegraph to nearly 200 towns in the 
United Kingdom. The Speech contained 1780 words— 
that is, more than double the number of words contained 
in the Speech of 1870. The transmission commenced im- 
mediately after the commencement of the delivery of the 
Speech at 2.19 p.m. Opportunity was taken to test the 
powers of the various instruments employed by the Post 
Office for the transmission of messages. For the trans- 
mission to Brighton, Southampton, Portsmouth, and some 
other towns the Morse printing instrument was employed. 
The transmission to Brighton was completed in 45) minutes, 
the transmission to Southampton in 45 minutes. The 
operators in these two cases were women, and it ie believed 
that the speed which they attained of over 40 words per 
minute is the greatest that has ever been obtained for an 
equal Jength of time on the Morse printer. As en experi- 
ment the Speech was transmitted to Liverpool by the Hughes 
type prior g inetrument which prints 16 Messen Gea in ordi- 
nary Roman type. The speed attained was between 36 and 
37 words per minute, and as in working this instrument ab- 
breviations are not used, the speed may be cousidered fully 
equal, if not superior, to the Morse, on which abbrevistions 
are used. For the transmission to all the prinerpal towns 
in the country, the Wheatetone automatic transmitter was 
employed. Messages for tranemission by this instrument 
are, it ié well known, punched out on a separate instrament, 
the punched ribands being afterwards passed through the 
transmitter. By the employment of additional punchers 
at one end, and additional writers out at the other end, 
the preparation and writing out of the message are made 
to keep pace with the transmission. The speed attained 
varied with the length and quality of the wires employed. 
The highest speed attained was to Bradford, to which 
place the Speech was sent at the rate of 94 words per 
minute. The Speech, as transmitted telegraph, was 
sold in Newcastle and Edinburgh at 3.46, in Dublin at 
3.47, in Glasgow at 3.60, in Cork at 4, in Jersey, with 
two transmissions, at 4; at Darlington, with two trans- 
missions, 2 minutes past 4: in Dundee, with two trans- 
missions,.at 4.20; in Beliast, with two transmissions, at 4.24 ; 
in Inverness, with two tranemissions, at 440; end in the 
Isle of Man, with two transminsions, at 5 pam. The lenge 
of mbbom punched for the Wheatstone transmitter @as up- 
wards of 111 yards fora single copy of the message. Lis 18 
the first occanion on which a message of this kiod has been 
transmitted on the Wheatstone automatic instrument. 
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CARRIAGE. 
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DESIGNED BY CAPTAIN EDWARD SAWYER, MARCHWOOD, HANTS 
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Tue object sought to be attained in this arrangement 





ia to‘ utilise the re 1 of heavy guns for the purpose of 
withdrawing them instantly from exposure to an enemy's 
fire, to reduce the amount of manual labour required, and 
to obtain a greater rapidity in firing The features of the 


arrangement will be understood from the drawings, where 
it will be seen that the gun and its carriage are mounted 
upon, and securely attached, to a turntable, which revolves 
upon a centre pin. Upon one side of this turntable is 
placed a rack, into which a worm wheel is geared, and is 
turned with a hand wheel, as shown, for training the gun 


The turntable is placed upon a travelling carriage, as shown 





in the figures, and which ron upon a pair of semicircular 
inclined rails, which extend from the c« of the em 
brasure or firing position to the casemated traverse or load 
ing position Iwo sides of this carriage are straight and 
parallel, the other two are curved to arcs of rcles struck 
from the same centres as the inclined platforms Phe outer 
wheels of the carriage are of a larger diameter than the 
inner ones, and the axles are placed radially on either 
carriage verging towards the cent [ inclined 
platf « aa Tt fference in ameters of 
t wh s and t lirect of the a s determine the 
exact path nw h t arriage tr . ihe planes 
l wi I runs back after f g e down- 
wards " ated traverse r loa tion, to 
the i fi * n Ww I udia air of rails 
I hie } ttot ‘ asure the pl ’ ] 
The g nked by two bars to a pin placed 
n the « ‘ urved platform, and this ling 
ks the tendency of the carriage to leave the rails. wher 
the gun i* fired (ne feature of Captain Sawyers system 
s to employ a pair of guns fired alternately from © et 
brasure, the one being in loading posi n, whilst the other 
s run out as shown The recoil of course carries the gun 
and carriage up the inclined ways, leaving the embrasure 
clear for the ther gun to be run oot A brake would be 


} 


applied to the carriage to regulate the action of the rec« 


Hewprnrson's Texston Grupens.— We have on a previous 
oecamon, referr to the application by Mr. Henderson, of 
9, Gracechurch-street, E.C.. of wrought iron in connexion 
with brick for building purposes. It will be remembered 
that the girders eroployed act as ties to resist the thrust of 
flat arches spring from cast-iron skew backs into which the 
ties are keyed, allowing a considerable economy to be effected 
in the building material, and adding strength to the struc- 
ture. We are glad to sce that Mr ein has, since we 
last noticed this speciality, been able to introduce these 
girders largely 
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Mexican Tetecrarny.—A telegraph line trom Mier, near 
the Rio Grande to Cerralvo is now completed, and is the com- 
mencement of a wire running through Mexico and forming a 
connexion with the lines of the United States. The Govern- 
ment of Mexico is stated to have offered a subsidy of $10 per 
mile for each mile of telegraph brought into working between 
Tampico and Matamoras. Efforts are als» being made to 
secure the building of a telegraph line from Mazatlan on the 
Pacific side to the cities of Sinaloa and Durango. The 
legislatures of the States of Durango and Sinaloa are extend- 
ing every possible encouragement to this project. 


How Coat ts Discoverrep is Benoat.—The Bombay 
Gazette publishes the following: “Coal was recently re- 
ported to have been found in great quantity and of first- 
class quality at Midnapore, in Bengal. The story, for there 
is a story, will interest more than merchants and mineraio- 
gists. We commend it to the notice of any sensational 
novelist of the period who may be in want of a subject. The 
bare plot of The Ticket of Leave Man, or the Black Dia- 
monds of Midnapore, runs thus: ‘An Australian convict, 
named Henderson, who was serving out a high court sen- 
tence in the Presidency Jail, was sent to Midnapore to aid in 








sinking a well for the Central Prison there. Shortly after 
his arrival he reported that he had come upon coal—lumps 
of which were certainly produced by him from the shaft, and 
identified in Caleutta as “fu y equal to the best English 
steam.” The geological department, which at first had 


denied that coal could be found there, began to stammer out 
doubts as to the ‘uracy of its maps. Borings were made 
all round the site of the Central Jail—and the boring tube, 
under Henderson's auspices, generally and judiciously brought 
up traces of coal. Great was the excitement of Dr. Mouat, 
great the credulity of the D. P. W. Already, in the vivid 
imagination of the inspector-general, furnaces flamed and 
chimneys smoked, and an eastern Birmingham covered the 
bare slopes of the jail plateau. Mr. Henderson, now out of 
his time, was appointed on a salary of 150 rs. per mensum, 
to aid in the borings; the Damooda Canal project got an 
extra knock on the head; Midnapore was to extinguish 
morally and finally all Raneegunj. It is now reported from 
Caleutta, and we fear with truth, that Mr. Henderson, the 
beneficent ticket-of-leave man, has disappeared, havin 

spoiled the confiding traders of Midnapore of jewels a 
much raiment: with him, alas! has also disappeared the 
coal seam, and the trembling native well-diggers are con- 
fessing that, bribed or bullied by “ the sahib,”’ they had pro- 






| cured a few lumps of “ belaiti koila” to drop down the well 


shaft, while a handful of coal dust shoved inte the borer, 
when opportunity offered, seemed to make the burra sahib 


| so “khoosh,” that it would have been quite a pity not to 


gratify him. No wonder the Midnapore coal was “equal to 
the best English steam,” seeing that it was indeed that pre- 
cise article.’ ” 
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We illustrate, above, one out of several forms of wheels, 
designed by Mr. Woodford Pilkington, of 25, Byrne road, 
Jalham, with the object of superseding the use of the costly 
ndia-rubber tyres, and of obtaining an ample amount of 
elasticity and extended bearing surface. It will be seen 
from the illustration that the wheel consists of a cast-iron 
r formed in two parts, with a number of radiating 

kets, each pait of the nave having one half of the sockets 
formed upon it, so that when they are bolted together the 

ets shall be complet If it is desired to give a greater 
nt of bearing surface to the wheel, a second nave may 
be bolted through to the first, in the manner shown in the 


m. Within the sockets just spoken of are placed 
short tubes, as shown the ends of which extend as far as 
the fixed periphery of the wheel, the spaces between the 
tubes being filled upto strengthen the construction, as shown. 


Wit! 


hemispherical outer end, the ix 


in each of these tubes is pla 


ed a solid plunger, with a 
er end being flat, and abutting 


against spiral springs placed within the tube, but not shown 











STIC WHEELS FOR TRACTION ENGINES. 


DESIGNED BY MR. WOODFORD PILKINGTON, ENGINEER, LONDON. 





| proving the printing press as far back as 1804. He was pecu- 
| niarily assisted in carrying out his plans by Mr. T. Bensley 


| desire to detract from Mr. Applegath’s merits. 


|form of type traversed horizontally under the pressure 
| cylinder to which the paper was held by tapes. 


1 the general sketch of the wheel; a pin passes through 
each of the plungers, and the ends play up and down in slots 
cut in the tube The « f the plungers are provided 
with an adjustable foot, which has, within moderate limits, 
1 iversal motion, ar s kept in place by a pin pass- 
throuch a uble-coned 1 the end of the plunger, 
as shown in the detail t are all linked together, 
sufficient play bei left in bolt-holes of the links to 
permit t feet to adjust themselves and take a fair bearing 
By this arrangement it is expected that the sensitive-sole 
plates of the wheel should adjust themselves exactly to the | 
ntour of the road, form as perfect springs as do the rubber | 
tyres, and regulate the amount of bearing surface according 
te circumstances 
In the detail to a larger scale there is shown the tubular 
3} spiral s} outside the buffers as well as with 
in ther 
Mr. I g al another form of wheel, for 
which, we believe, he is w seeking to obtain the favour- 
noti f the War Office, it being urged that it is 
especially table for ¢ carriages. In this modification, | 
the rim of the wheel i but it is made of a chan 
r 1 secti and wit! channel, slide shoes attached | 
a loose joint tl , which are, as in the case of 
other wheel, buff spindles, the cases of which are 
ired to the nave lare provided with spiral springs 
It will be seen, from tl lescription, that any shock upon 
t v “ 1 tl wt nav ut of centre, closing the 
es and sliding the ends of the spokes 
ghtly eir seats w the groove in the rim of the 
wheel Ihe advantages claimed for this arrangement are, 
that a r springs than those in the wheels might be | 
8] ed with, as all shocks would be entirely absorbed by 
the springs, and could not be transferred through the nave 
to the axle and the vehicle above. It is expected, also, that 
when applied te gun carriages, the recoil would be entirely 
taken up without any shock being thrown upon the car- 
riage. We forbear to make any comments npon this sys- 
tem of elastic wheels until they have been experimented 


pen 
pon 


RAILWAYs In THE ARGENTINE Repve.ic.—Under a com- 
mission from the Argentine Government Messrs. Waring 
Brothers are sending out a staff of engineers to survey a rail- 
way route of about 1200 miles from Buenos Ayres across the 
Andes, to join the Chilian Railway system from Santiago to 


Valparaiso, thus connecting in the southern hemisphere the | i 
Atlantic and the Pacific. 


| sions per hour, and it was subsequently improved up to 
| 1800 impressions. 
| gath took up the question, and in conjunction with the 


| 


| Koenig’s machine one side of the paper was printed first, and 





| of this class, Koenig's apparatus, although a great advance 
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THE LATE MR. AUGUSTUS APPLEGATH., 

On this day week died at Dariford, Kent, at the ripe age 
of eighty-four, Augustus Applegath, whose name is in- 
separably connected with the history of printing, be having 
invented some of the most important improvements in 
steam printing machinery. The deceased gentleman was 
son of Captain Applegath, of the Honourable East 
India Company's service, and was born in the year 1787, 
At an early period he was apprenticed to Mr. B. Lepard, 
the founder of the firm of Lepard and Smith, wholesale 
stationers of Covent-garden. He afterwards entered into 
partnership with the late Mr, E. Cowper, who at that time 
had a printing establishment in Nelson-square, Blackfriars- 
Mr. Applegath subsequently opened a printing esta- 
Stamford-street, which was after- 
The de- 
eased gentleman married a Miss Drew, of Bristol, whom he 
survived many years, and by whom he had a large family, 
seven of whom are now living. 

In the notices of Mr. Applegath’s death which have ap- 
peared in some of the daily papers, the original invention 
of the steam printing pre attributed to him. This is 
an error, which, in justice to the real inventors, ought to be 
corrected, and one, too, which Mr. Applegath himself would 
have been the first Toe first printing machine 
operated by steam power was undoubiedly contrived by M. 
Koenig, a clockmaker, from Saxony, who was engaged in im- 


the 


road. 
blishment in Duke-street, 
wards and is at present owned by Messrs. Clowes, 


es is 


te correct. 


and Mr. G. Woodfall, well-known printers, as well as by Mr. 
R. Taylor, formerly one of the editors of the Philosophical 
Magazine. M. Koenig was assisted in the mechanical de 
velopment of his plans by a German mechanic, M. Bauer, 
and in 1811 Koenig obtained a patent for working a com. 
mon hand press by steam power. The machine was erected, 
pies of signature H of the New Annual Register 
were printed by it. After much expense and labour, this | 
scheme was renounced, and Koenig worked out a horizontal | 
cylinder machine, which wag erected at the Times office, and 
on the 25th of November, 1814, the readers of that paper 
were informed that they were perusing for the first time a 
newspaper printed by steam-driven machinery. In making 
these observations we are by no means animated with the 
On the | 
contrary, we wish to define those merits very distinctly, 
and, in showing what had been done previously, we deter- 
mine the point at which Mr. Applegath took up the im- 
provement of the printing machine, in which he unques- 
tionably made great strides. 

As might naturally be expected from an early machine 


and 3000 eor 


upon the hand-press, was nevertheless very complex. The 
The ink 
was placed in a cylindrical box, from which it was pressed 
by a piston, acted on by a screw, and fed from one to another 
of a series of rollers. The inking mechanism involved the 
use of forty wheels, was difficult to manage, and often re- 
quired two hours to get it into good working trim. The 
rate of printing by this machine was at first 1100 impres- 


It was at this point that Mr. Apple- 


late Professor Cowper, his then partner, carried the print- 
ng machine to an unlooked-for degree of perfection. In 





then the other side, by the removal of one form and the in- 
troduction of another, but the construction of a ma- 
chine which should throw off two sides at a time with 
exact register—that is, with the second side placed pre- 
cisely upon the back of the first—was no easy 

to solve. It was, however practically and effectually 
solved by the Cowper-Applegath machine, which in- 
sured that the sheet, after it had received its first impres- 
sion from one cylinder, should travel round the peripheries 
of the cylinders and drums at such a rate as to meet the 
types of the second side at the exact point which insured 
this side falling with geometrical precision upon the 
back of the first. The mechanism for supplying the ink 
and distributing it over the forms was greatly simplified 
by Mr. Applegath in his double-cylinder machine, the forty 
wheels in the Koenig apparatus being entirely dispensed 
with, and the arrangement being so nicely adjusted that it 
is stated that a single grain of the pigment sufficed for 
printing one side of a sheet. 

The double cylinder machine, however, proving inade- 
quate to the demand for newspapers, Mr. Applegath, in 
1827, invented the four-cylinder machine, which he erected 
in the Times office. It at once took the place of Koenig's 
machine, which only worked off 1800 copies per hour, whilst 
the new apparatus printed from 4000 to 5000 impressions 
in the same time. In this machine there were four points 
at which the paper was laid on, and four at which the 
printed impressions were taken off, eight lads performing 
this work. The forms of type were placed on tables to 
which a reciprocating motion was imparted, the form travel- 
ling backwards to be inked, and forwards under the paper 
cylinders to be printed. This invention fally answered the 
purpose of the Times until the increased demand upon 
its powers rendered it necessary to provide a machine 
which could work off from 12,000 to 15,000 copies 
per hour. This demand was met by Mr. Applegath 
by the invention of his vertical printing machine 
in which he abandoned the reciprocating motion of 
the table, and adopted a continuous circular motion 
This consisted of a large central drum placed vertically 
and revolving on its axis. Upon the sides of the drum were 
placed, also vertically, the columns of type, whilst on an- 
other part of the drum the inking table was fixed. The 
circumference of this drum in the Times printing machine 
is 200 in. In ordinary work this machine printed between 
10,000 and 11,000 sheets per hour, but with expert hands 
to deliver the sheets, a much greater rate of speed wan at- 
tained. With this machine 50,000 impressions have been 
taken without stopping to brush the form or table, no dust 
being deposited from the paper on the inking rollers as in 
the horizontal machines, Thus, to Mr. Applegath is due 
the credit of having made one of the most striking and im- 
portant advances in machine printing. 

Mr. Applegath also turned his attention to the improve- 
ment of various other matters connected with the piinting 
art besides the press. He was the inventor of the composi- 
tion-ball, but not of the composition-roller, as has been 
erroneously stated. That was invented by Mr. Bryan 
Donkin, in 1818, and the first time these rollers were in. 
troduced was in a printing machine made under Messrs. 
Donkin and Bacon’s patent for the University of Cam- 
bridge about the year above mentioned’ These rollers, 
which are composed of glue and treacle, constitute one 
of the finest inventions of modern typography. Mr. 
Applegath turned his attention to colour printing, and 
perfected a machine for printing six colours in im- 
mediate succession, At Croydon he started an es- 
tablishment where he carried out a series of experiments in 
bank-note printivg, the object being the production of 
bank notes which could not be forged. He succeeded in 
effecting his object, and received 18,000/. from the Bank 
of England for the perfected invention. Of late years Mr. 
Applegath interested himself in silk-printing, which pro- 
cess he brought to a high degree of perfection. He first 
established extensive works at Crayford, and afterwards at 
Dartford, where he remained up to the time of his decease. 
Mr. Applegath was a prolific inventor, and the Patent 
Office records bear testimony to his genius in this respect. 
There are no fewer than twenty-six «pecifications bearing 
his name, and the following brief summary of his inven- 
tions may not prove uninteresting in the present memoir. 

Hie first patent is dated April 23, 1818, No. 4249, and 
is for improvements in casting stereotype plates, and in 
making plates for printing bank notes where difliculty of 
imitation is a desideratum. is next patent is No. 4640, 
bearing date January 14, 1822, and is for improvements in 
printing machines; the improvements refer to the inking 
apparatus and to feeding the paper. No. 4757, February 18, 
1823, is for placing the inking rollers diagonally across the 
inking table instead of direct! y across, as previously arranged, 
as well as for other detail improvements in the machine. 
No. 4850, October 9, 1823, ia for machinery for casting 
type, and is taken out in conjunction with Mr. John Hen- 
frey. No. 4902, February 19, 1824, is for an apparatus 
for distributing the ink or colour, and supplying it to the 
inking rollers. No. 5988, August 31, 1830, is for a printing 
machine in which thin copper plates were to be printed in a 
curved form. No. 6460, July 18, 1833, is for improve- 
ments in letter-press and block printing, and machinery for 
the same In this specitication we have an improved 
method of imposing the form; a double or perfecting 
machine, and printing with two or more colours from the 
same type or pattern. No. 11,505, Dec, 21, 1846, is the 
specification of the Times vertical printing machine o 
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Ar the meeting of the Institut 


hair, the iret paper read was 


lifheulties attending the construct 
with the threads at right angles t 

















to tabular diagrams 





ers fora iarge screw 6 
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d at its best angie of effect, and the 


ENGINEERING 


» | result showed, that the machine whose spiral angle was 5 





was the most econon but that the machine whose spiral 


ingle was 49° approached it very closely. The best angles 
inclination for these two machines were respectively 

and & to the horizontal In the most favourable case, the 

useful effect of the screw appeared at 55 per cent., and it 


was coneluded that, after making allowance for certain small 
ses referred to, the useful effect of a weil-constructed screw 
bould not be lesa than 45 per cent 


Reference was then made, by way of comparison, to other 


} 


nes commonly tied for low lifts, viz.> suction pumps, 
ntrifugal pumps, open Archimedean screws, scoop wheels, 
iin pumps, and Pertian wheels; and the paper concluded 
pointing out the various advantages of the Archimedean 
‘ rrp ty slarly as regards its durability, simplicity, 






und useful effect 
The comnjunieation was illustrated by the series of models 
from which the results were obtained, and also by a screw 
n length, constracted on the system of threads advocated 
by t uthor. A model was likewise exhibited, to show the 
r mente which might be app ed to obviate the defects 
wheels, as at present constructed and mounted. 


THE NEW YORK SOCIETY OF PRACTICAL 
ENGINEERING 

T. 4 

onthly meeting om the evening of January 18, 

s A. Whitney presiding. In opening the meeting the 

‘ t introduced Color John E. Gowan, who proceeded 

read a paper on the “ Flotation of Vessels by Buoyant 





Atter deseribing the use of camels for raising submerged 
sels as practiseddim Holland, Venice, and other countries, 














( nel Gowan mentioned the total failure for such pur- 
sea of air-tight cases formed of canvas and india-rubber 
rengthened by external netting. Such were tried by him 
attempting to raise the U.S. steam frigate Missouri in 

18 ar { twenty used at once and supposed to p ssess & 
fting power of five tons each, nearly the whole number 

were burst without obtaining an aggregate lift o © tons. 

The means used for lifting the submerged ve in the 
ar r of Sebastopol after the close of the Crimean war 

were then described. These consisted in brief of timber 

locks or caissons, zinced on the bottom and on the sides fora 
istance of 3 ft. from the wer edge, and each divided into 
x ernal compartments. Each dock was provided with a 
i0-horse power engine, designed for ving the powerful 
entrifugal | p by wl 1 when required the mm} artmente 
were { i, and also the w lor operating the chains, 
whereby the caissons were attached to the submerged vessels 

In using the issons they were brought over the submerged 

vessel, the chains laid by suitable means underneath the 
atter. and the caissons wered or depresse i in the water by 


ng their compartments with water This done and the 
drawn taut at the forward ends of the caissons, 
ipartments adjacent 
wing thus rendered 
from its place of t When 


1 caisszons were towed until the 





the water was pumped from the con 


thereto, and these ends of the caiseons 





he operation of iting was repeated 








as be e Tt vessels thus raised were ail transported in 
s manner a distance of five miles, and the principle of 

’ ng and floating vessels by buoyant caissons, the writer 
held, could be applied with the most advantageous resu!ts in 
the transport of heavily laden vessels and those of deep 
raught ver bara and like obstructions at the mouths of 
rivers and harbours Ihe employment of this means of 
avoiding stoppage at the nu ith of the Mississ ppi alone, it 
was claimed, would, by enabling the grain product of the 
Western States of America to be shipped to France and 
England, divert the source of grain supply from the Russian 
parts on the Black Sea to the grain growing regions of the 
United States. The apparatus proposed for floating vessels 
n this manner w i comprise four buoyant docks or caissons 
f wood or iron, bout 160 ft. long and 50 ft. wide 





Aa u 
Each would be 7 the bow and squared at the stern 
and provided with nine internal ecmpartments. These com- 
partments would be filled in the submergence of the dock, by 
valves in the bottom, thus submerged to a depth of say 26 ft., 
two on each side of the vessel to be buoyed and with the 
atter resting upon an iron floor or cradle arranged between 


g 
the two series of docks. The water would be pumped from 
the latter and the docks being rendered buoyant and lifting 
the vessel to the requisite degree the whole would be towed 
ver the bar together 

At the conclusion of Colonel Gowan’s paper, another by Mr 
M. L. Callender New York City, was read. This treated 


f an improved system of floating torpedoes or marine rx ckets 








levised by Mr. Callender during the recent civil war. It 
nsists of a cigar-shaped body having in its forward end a 
hamber containing a supply of material capable by combus- 
tion of vielding a highly expansive gas. This gas on the 
{ n [ thé matcria » Ss im u rearward direction 
rom an orifice on the under side of the body near the forward 
thereof, and by its reaction against the water drives the 

pr stus forw I her back near the centre of the body 
“ ylindrical recess pointing forward and downward, and 
ng th bomb tor} ) properly so call i, this t wpedo 
being connected with the forward extremity of the body by a 
piece of chain. When the apparatus strikes the side of the 


vessei attacked, an 
gnites in charge of powder placed in the rear of the bomb, 
and the resultant explosion forces the latter forward fromm its 





utomatic device of simpie construction 


place. Being guided in the are of a circle concentri¢ with the 
ward end of the body by means of the chain connecting it 
ewith, the bomb is thrown forward and downward, and 





the keel below the armour-plating is exploded by 
r &s n 
After the reading of Mr. Callender’s paper the vice-president 
was called to the chair, and Mr. Whitney read a paper on 
A New System of Tramways for City Transit,” recently 
proposed by Professor Samuel .). Silliman, of New York City 


o 
~ 





‘ew York Society of Practical Engineering held its | 


. 
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ee ————— 
This plan contemplates the use in streets of two lines of iron 
tramways for travel in opposite directions, jaid flush with the 
surface with tracks about a foot in width, and so constructed 
as tu afiord a sure foothold for draught animals, and at the 
same t i 


vide & continuous smooth surface for the pas 





pr ave 
Is. The blocks of which such tramways would be made 
would be firmly interlocked by pre jections and recesses suitably 
ormed on their adjace nt edges, and the ecOROIDY that would 
result from their use was urged as apparent when it is remem- 
bered that a power represented by 100 lb., is capable on a 
smooth iron trick of drawing 27,600 ib. whereas the same 
power on a common gravel road will draw bug 15 cwt., on 
27 ewt., rdinary granite 34 cwt., stone pavement of 


ot wt 





maceadam 2 f 
vnusnal smoothnoess 67 ewt., and wood pavement about 
~~ ewt. 


NOTES FROM THE NORTH, 


Giaseow, Wednesday. 
Glasgow Pig-Iron Market-—During the week whieb has 
elapsed since last report the local pig-iron market has been 
firm, and a good business has been done. Confidence is re- 
| turning in the belief that a permanent peace will follow the 
| termination of the armistice now e1isting between Franee 
| and Germany, apd a large spring shipping trade is antici- 
| pated. This day week 52s. 3d. cash, aud 62a. 6d. one month 
| were the prevailing prices; on Monday the advance had 
reached 52s, 8d. to 62s. 10d) cash, and 53s. 14. one month. 
| Prices were somewhat lower yesterday, and to-day the 
market bas been quiet, with prices receding rather than ad 
vancing. Makers’ special brands lave also advanced in 
priee in sympathy with the rise in warrants, atid in anticipa- 
tion of @ good spring demand. Shotts and Coltness No. 1 
brands Lave been advanced 2s. per ton, and some other No. 
1 and No. 3 brands have been raised 1s. and 6d. respectively 
hese advances by the makers are regarded as a good sign 
the shipments of Seoteh pig iron during the week ending on 
Saturday last amounted to 10,821 tons, while in the corr: 
sponding week of last year the sh pments were 5122 tons, 
showing an increase of 2699 tons. Since the 25th of De- 
ember there has been a decrease of 5601 tons. 


The Malleable Iron Trade.—The dispute in the finished 
iron trade still continues, and there does not seem to be any 
immediate prospect of a reconciliation between the w« rkme n 
and their employers. Mr. Hughes's decision in the North of 
England dispute bas been accepted by the men in the Scotch 
iron districts as quite applicable to them, and they are 
willing to submit to a reduction to the same extent as has 
been made in the North of England: but they « xpress their 
strongest determination to resist all further reduction. On 
the other hand, the employers have resolved to enforce their 
terms. They decline to employ extra men to take the iron 
from the furnace to the hammer work which has hitherto 
been done by the puddlers, and for which they latterly re- 
ceived 6d. per ton; and as the shinglers refuse to do it, and 
the puddiers will not do it for less than they have hitherto 
been paid for it, there 1s quite a dead lock There is a 
rumour to-day that the Blochairn men have acceded to the 
employers’ terms, but I have not been al arn whether or 
not it is founded on fact. I understand that both the em- 
ployers and the workmen are holding meetings to-day for 
the purpose of considering the whole subject of the dispute 








in its present phase and the future prospects of the parties to 
the dispute. A gentleman who was formerly one of the en 
ployers’ representatives in the North of England Board « 


r } 
f 
Arbitration, but is now resident in Glasgow, strongly urges 
ir 





- the 
upon the Scotch ironmasters to follow the example of the 
brethren in the North of England and join with the men in 
establishing a similar instatution for the settlement of trad 
disputes in Scotland. He says: “To the masters (whose 
position, education, l advantages, demand it from them 
i would still further say that until they resolve to act in the 
spint of conciliation towards their men, instead of what has 
appeared to be a spirit of haughty supercilious contempt, 
their oft-expressed opinion that a Board such as has proved 
so beneficial to the North of England is not applicable to 
Scotland, will not hold good.” 











Proposed New Sugar Refinery at Greenock Leave has 
been granted by the Greenock Dean of Guild Court, to 
Mesers. Richardson and Co., Glasgow and Greenock, to take 











down an old refinery now used as stores, and to erect on the 
same site a commodious new sugar refinery, and w it is 
calculated, will be capable of turning out about ns of 


sugar per week. 

Royal Seottish Society of Aris —The ordinary meeting of 
this Society was held in Edinburgh, on Monday night, Mr 
A. Brebner, C.E., presiding. Mr. Kk. H. Bow, C.E., gave in 
the report of a committee of the Society on a paper read by 
Dr. Macadam, at a previous meeting, on “The Distillation 
of Gas from Coal in Short Time Charges.” The committee 
eould not quite concur in the general conclusion of Dr 
Macadam as to the advisability of reducing t : 
ze by 25 per cent., more or less. This did ix 
duce a richer gas, but accompanied by a decrease in the total 








} 
‘ 





amount of illumination derivable from each ton of coa 
This loss might, however, be regarded as counterbalanced by 
reduced cost for pipes and apparatus. The question, ther 

fore, resolved itself into this—Was it advisable to have the 
gas in a richer form?’ in which case less heat would be pro- 
duced in comparison with the light given out. In the case 
of the first-class gas coal experimented upon being used, the 
committee could not think that it would be possible to 
increase the richness of the gas in any ordinary circum- 
stances, since such extremely rich gas tended to give out 
more smoke. Dut in towns were very inferior gas coals were 
employed, asin London, the production of a rieher gas would 
frequently be very desirable; and it was, therefore, rather 
to be regretted that Dr. Macadam did not test the effects 
of short charges in the case of such inferior coals. The 
advantage or disadvantage of much heat being given 
out by the gas, depended, for the most part, u the 


tm f year at which it was used. In a cold winter 
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heat so obtained would be gene rally thought an | 
advantage, whereas in the later summer, and in autumn, it 
might be fairly considered a drawback. If gas companies | 
could see their way to supply a richer gas in the warmer | 
season, the paper which had been read by Dr. Macadam | 
would help them much in carrying out the arrangement 


the 


The committee regarded that paper as a valuable contriba- | 
to the knowledge of gas engineering, and well deserving 
of a place Society's 7 Dr. Macadam had 
established, in a much more ex manner than was before 
known, the fact that the shorter charge gave a gas of con- 
siderably richer quality, almost compensating for the defi- 
ciency in quantity, light-giving power alone bemg considered. 
Mr. Bow havicg #tmished the reading of the report, Dr. Mac- 
adarm, in the cogitee 6f a few remarks, said he quite admitted 
that, ifexperiments ig this matter were to be carried out to 
the fullextent, theoéeis employed in the London gas works 
should be incladedj tut He had been desirous of showing, in 
-se of the paper upon which the committee had re- 


tion 
in the ‘ansactione 


act 





the cour 
ported, that the second-class gas coals employed in the Scotch 
ges works were quite fit to yreld first-class ae that. instead 
of yielding gas of the strength of twenty-five candles, they 
could be employed to yield gas of the strength of ‘thirty 
candics } 
Monst Blast at the Bonaw Granite Quarries.—On 
Monday there was a monster blast of gunpowder at the 


Bonaw Granite Qaarries, Argyleshire, worked by Mr. William 
f this city. Yhe preparation for the blast had been in 
progress for about’ a yeur and a half. The main or entrance ; 
mine was proje¢ted in a straight horizontal line, 60 ft. inwards 
from the quarry*faee. To the right and left of this mine two 
headings were @riven ; and at the end of each of these the 
guopowder chatiibers were formed out of the solid rock, in 1 
direction towards the quarry face, and elear of the lines of 
the headings. Themines, headings, and gunpowder chawhbers, 
rding to this deseniption, formed, as it were, the letter T, 
mb to the right-being 13 ft. in length, and that to the 
left about 20 ft. Tie two gunpowder chambers were charge: 
with nearly + tona,or about 4v00 |b, of the explosive material 
which was supplied by Messrs. Curtis and Harvey, from their 
works at Glenlean. The quantity of rock displaced was enor- 
mous, being computed by measurement tobe about 800,00 tons; 
and this blast has turned out to be the largest and best which 
Mr. Sim has had during his whole experience of this peculiar 
system of blasting, now extending to abut eighteen years. 
The rock workedat Mr. Sim's quarries is an excellent quality 
of large-grained granite, and as blocks of any size or weight 
can readily be obtained, it is useful for the construction of 
bridges, docks, and harbour works, as also for fine-dressed 
ornamental work, 


Boring for the Tay Bridge.—The first boring in con- 
nexion with the Tay Bridge was commenced on Saturday 
last under the superintendence of Mr. Austin, the contrac- 
t engineer. The river bed was penetrated toa depth of 
22 ft, and the boring was made in sand at a place where 
the solid rock is believed to be ata depth of 34 ft. Very 

ttle progress was made owing to the stormy character of the 
ather 
The New Water Scheme for Dundee —aA meeting of the 
Dundee Water Commissioners Was held on Saturday for the 
consideration of a proposed arrangement to purchase from 
Lord Airlie the Loch of Lintrathen and the surrounding 
is to the extent of 300aeres, from which the new water 
Dundee is to be obtained. The conditional ar- 
rangement was approved of, and the price to be paid is 
sL6172 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLesprovuGu, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a large 
attendance on ’Change at Middlesbrough, but business was 
not brisk. It is quite evident the makers of pig iron are 
b ng out for better prices, but as peace is not yet con~- 
ided buyers are hesitating to give their orders. The prices 


remain unaltered. In January, the total make of pig iron in 
this district amounted to upwards of 151,800 tons. Thivis 
really an enormous production for 112 blast furnaces, There 


are sixteen new furnaces io course of construction, and in a 
few months some of them will be in operation. 


The Finished Iron Trade.—There is nothing new to réport 
in this department of the trade. The inquiry for ratis is | 
better, but until Continental affairs assume a more definite 
shape, it is not expected that many orders will be given out. 
Pe sald no doubt eause great activity in the rail trade. 
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Bar iron is more in request, and plates and angles are in 
great demand. 

Engineering—In the various branches of engineering 
there is more activity. Small engines, pumps, and cranes, 
are being made in large numbers in the North of England, 


The marine builders are as busy ag they can be; some of 
them having orders which will keep them fully rg 
for several months. Boiler builders are full of work, bat 
there are still complaints that bridge building is uot so 
good as it ought to be. All the foundries are fairly occupied. 


The Proposed Swing Bridge across the Tees.—This ques- 
tion, which is of so much importance to the Cleveland dis- 
trict, and especially to the town of Middlesbrough, is oveupy- 
ing the minds of all commercial people on Tees-side. On 
Mon lay a deputation from the directors of the North-Eastern 
Railway (¢ om pany, who are promoting a Bill which will give 
them power te construct a line from Sunderland to Middles- 
brough, including a swing bridge across the Tees opposite the 
latter town, waited upon the Middlesbrough Corporation and 
the Chamber of Commerce, and pointed out the advantages 
of the proposed additional railway accommodation. It was 
stated that the piers of the bridge would be so placed in the 
river that when it was opened there would be a channel 
160 ft. wide. With this important fact before them, it is 
Rather dificult to imagine that the Parliamentary Committee | 

* 





} Tiver, can make out a case of practical imspediment to navi- 


| plied that there would be little doubt of a footpath being 


| sanction the following approximate expenditure oa new works 


ENGINEERING, 


will consider that the people of Stockton, higher up the 


gation. The Middlesbrough Council desire to have a car- 
riage road and footpath across the bridge. To this request 
the deputation could not give a direct promise, but they im- 
made. As to the carriage road, it was distinctly stated that 
it would widen the bridge, and increase the engineering 
difficuity of avoiding obstruction to the navigation. Yester 
day the Middlesbrough Corporation decided to oppose the 
sill of the North-Eastern Railway Company, with a view to 
obtaining a locus standi, 80 as to get certain clauses altered. 


The Tyne Commission.—At the monthly meeting of this 
commission, held in Newcastle, last week, the acogunts for 
the year showed that the totel revenue amounted to 
148,312. 8s. 10d., being an increase of 12,5772. 198.24. eom- 
pared with the previous yedér. The quantity of aaterial 
raised by the dredgers was 4,044,069 tons, at an average cost 
of slightly less than 4d. per tom, The report of the Predging 
and Kiver Works’ Committee showed that a'teport hs 
received from Mr. Ure, the engineer, which, having eon- 
sulered, the committee recommended the commissioners to 


during the present year: New river works, dredging, 67,0004 ; 
river wall, 2000/.; Bill Quay, 60001. ; Neweastle New Bridge, 
30,0001.; Lemington, 5000/,;. total river works, 109,0004; 
moorings, 1000/,; dock works, proeeeding with the ereetion 
of quays, staithes, and railway outside the déek now in pro- 
gress, 40,000/.; towards works providing efficient accommo- 
dation for import trade inside tte Nurthuatberland Dock, 
12,5001. ; total of dock works, 62,5001. Pier works, north 
pier, 15,0007. ; south pier, 20,000/. ; total pier works, 30,0001, ; 
grand total, 197,6001. 

The Middlesbrough Drainage Question.—The Corporation 
of Middlesbrough have rescived to apply for borrowing 
powers to the extent of 35,000/., to carry out the new system 
of drainage, which is estimated to cost 24,5191. Ss. 


The North-Eastern Railway Company.—On Friday next, 
the North-Eastern Railway Company will hold their half- 
yearly meeting at York. ‘| he report which will be presented 
shows a large increase in the revenue. In comparison with 
the corresponding half year of 1869, the traffic receipta have 
inereased 210,067 4,4 the working expenses, |02,129/., and the 
net revenue, 107,958. After providing for the interest on 
borrowed capital, rents, and other preferential charges, there 
rémains a balance of 733,584/. 2s., out of which the direetors 
recommend that a ditidend on North-Eastern consols, at the 
rate 6f 8} per cent. per annum be paid on the 28th instant. 


This will leave a balance of 14,027/. 16s. 5d. to be carried 4 


forward. The direstors edatinye to carry into operation ali 
intprovements having for their object the safety of the publie. 
Phey have tested’ the application of the wedge prinesple to 
fating pointa, and.the interlocking of points and signals, and 
believing that they cunduce to the safety of the trains, they 
are adopting them over the whole of the railway,. The 








Street Railways in Toronto.—A project bas been brought 
forward for « new street railway in Toronto. It is proposed 
to construct the new line on Charch-street, and from the in- 
tersection of Church and Front-streets to the Queen's wharf. 


Ottawa and Montreal Canal.—The Canadian Government 
proposes to deepen the channel of the canal between Ottawa 
aud Montreal. The work is to be proceeded with gradually. 


American Steam Navigation. —A number of steamship 
Subsidy Bills, which have been before the United States Con- 
gress in ite present session, foot up to 87,500,000 dollars. 
Tbe periods tor which the subsidies are pro to be granted 
range from 10 to 20 and the subsidies named amount 
to from 150,000 dollars’to 1,200,000 dollars each. A great 
number of these Bills will no doubt, however, be rejected. 


Canadian i oh t ieal error oc- 
curred in the “ note’ punted last A ge this head. 
For *. Tertele Beit” read “Fertile Belt.” ‘She Dominion Bourd 

importance of a Canodian 


of Trade has been di the 
Pacifie Railway. nosed 

The Belgian Iron Trade—The hopefal pect of peace 
—at least, what the world would daa tana be the hopefal 
prospect of pesce—between France and Germany, has given 
# certain impetus to the Belgian iron trade. Belgian irou- 
masters anticipate a demand for railson Frenct: account 
to make good the injuries which the French lines have sus- 





tained in some districts. They do not appear to enter- 
tain much apprehension, ueder p t circumstances, as 
to English or German competition. Belgian motaliurgists 


failed recently, however, to secure a contract for 3000 tons of 
rails for tho Dutch State lines, the contract being let to 


Messrs. Bolekow, Vaughan, aud Co., of Middlesbrough. 
Navies’. Wages in. Victoria.—The navvies engaged upon 
agit ys nex lines in progress at Victoria have struck for 
. per day, their t wages being 6s, per day. The con- 
tractors have sno ame tesist the demand, and at the last 
dates the works were at a standstill. 


West-Indian Telegraphy.—A submarine telegraph has been 
snecessfully laid between St. Thomas and Port Mico. 


The Pacifie Railroad.—The net earnings of the Union 
Pacifie Railroad in the half year ending December, 1470), 
amounted to 1,894,007 dollars, against 1,644,893 dollars in 
the eorresponding half of 1869, showing an advance of 
249,614 dollars. The Union Pacific division is considered, 
however, to be at present the least productive half of the 
Pacific Railroad. The net earnings of the Union Pacitic 
division for the whole of 1870 were 2,952,073 dollars, so that 
the division a to be sensibly more productive in the 
second than in the first half of a year. 


Population of the United States—-The population of tho 
United States, including the Territories, is now officially re- 
turned at 38,585,153. The following States have each a 
population of more than 1,590,000: Iiinois, 2,539,634 ; In- 
diana, 1,673,046 ; Migsouri, 1.715.000; New York, 4,364,411; 





direetors fecommend that the salary of Mr. Wilkinson, auc- 
cessor to Mr. Cleghorn, the late secretary to the company, be 
10001, per annum. 


The Cleveland Institution of Engineers.—On Thursday 
night the monthly meeting of the Institute was held imthe 
Odd Fellows’ Hail, Middlesbrough. After discussions om the 
question of lining uptakes surrounded by steam alone, and 
the abstraction ot heat by mechanical means, a paper om the 
attainment of High Heats in Furnaces, by Mr. W. H. Maw, 
of London, was read by the bonorary secretary, Mr. Head. 


A hearty vote of thanks was passed to Mr. Maw for his} 


paper. 


FOREIGN AND COLONIAL NOTES. 

Southéfn Pacific Railroad.—In accordance with powers 
ebnferred upon him, President Grant has instracted Mf, 
Secretary Delano to issue the necessary patent for land tothe 
Southern Pacific Railroad Company on account of the eom+ 
pletion of the first section of 80 miles of that road. The section 
has been favourably reported on by Government Comxmis- 
sioners; hence the iand grant. 


Queensland Revenue Items.—The official] estimates made as 
to the probable revenue of Queensland in 1871 comprise 
85001. from harbour and light dues, 12,0001, from telegraphs, 
and 85,000/. from railways. 


Broadway, New York.—Certain “ Commissioners of Bati- 
mates and Assessments’ for widening and straightening 
Broadway between Thirty-fourth and Fifty-ninth streets, 
New York, have made a report awarding $7,008,019 as 
damages. One-thigd of this sum by the provisions of # local 
law will have to be paid by the city, and the remaining two- 
thirds by the owners of the adjacent lots, according to the 
betiefits ‘respectively received irom the widening of the 
street. ~ 


Ruilways in New South Wales.—It is stated that the 
working expenses on the Great Southern and Great Western 
Kailways ot New South Wales amount to 68 per cent. of the 
receipts. On the Great Northern Kailway of New South 
Wales the ratio of the working charges to the traffic receipts 
is 61 per cent. The Colonial Goverament, which owns the 
lines, is About to advance tae rates charged epom them, as 
they are much below those current in Victoria 


Canadian Canals.—A survey made by the Government of 
the Dominion of Canada for a projected canal actoss the 
isthmus between the Bay of Fundy and Bay Verte on the 
Gulf of St. Lawrence is now well advanced. The field-work 
a@ the soundings of the Bay of Fundy and of the tivers be- 
tween Amberst and Sackville were accomplished with the 


greatest difficulty, owing to the partial destruction of dykes | 
and the flooding of extensive marshes by unusually bigh | 


tides in October and November. Mr. G. F. Baiilairge, vx 


engineer appointed to conduct the survey by the chiet engi 
neer of the Dominion, has commenced his hydrographic 
operations on Bay Verte. 


Ohio, 2,659,214; and Pennsylvania, 3,514,993. 
| Manitoba —At a recent sitting of the Canadian Bonrd of 
| Trade at Ottawa, Mr. Skead, one of the members, pointed 
j out that the productions of Manitoba would require increased 
| facilities for transportation to eastern markets. Mr. Skend 
| advocated the eopstruction of an Ottawa canal, 8 ft. deep, 
| Which he thoaght would be sufficient for the present. 


Public Works in Queensland —The estimates of the 
Qu land G t for 1871 embrace a sum of $2,000/., 
| proposed to be expended in the extension of telegraphs. It is 
also mes to expend 34,4651. for Parliamentary buildings, 
and 345,6637. in the prosecution of sundry railway extensions, 
viz., Ipewich to Toowoomba, Toowoomba to Dalby, Too- 
woomba to Warwick, &. 





Canadian Telegraphy.—The annual meeting of the Cana- 
dian Dominion Telegraph Company has just been held at 
Toronto. Tt « that in the course of 1870 the company 


erected 629 miles of posts and 1116 miles of wire. 


i¢ Railway—As there has been recently a good deal 
of discussion in English circles in regard to this system, it 
may be interesting to append a few details respecting it. At 
the close of September, 1870, the length of the main line 
from Jersey city to Dunkirk was 459 miles; the length of 
double track, including sidings, 3894 miles; the length of 
branches owned by the company, 864} miles; and the length 
of double track on the same, 60 miles. The number of en 
gines was 440; the number of passenger carriages, 45 ; and 
the number of freight cars, 8840. The number of passengers 
carried in the ending September, 1870, waa 3,275,02 
and the weight of the freight carried was 4,852,595 tons. 





' 
(STEAM PUMP AT BROADC*K COLLIERY. 
To rae Eviror or Exoiserrixe. 

Sinj—In thé aécount given in your paper of 20th Janu- 
| ary last, of the machinery we supplied to the Broadoak Co! 
liery, dué‘or two! inaccuracics have crept in whieh we should 
like set right. Mr. Banfield is mentioned as proprietor in 
stend of lessee, aod the machinery is described as now lilting 
670-ft., vertical height, through 490 yards of horizontal pipe, 
whereas this is what the engine was constructed to do 
(wally, when the beading is -ulliciently advanced. At present 
it is raising the water 400 ft., vertical, through 250 yards of 
piping. 





eton 


We remain, yours faithfully, 
. Haywaup Tyee anv Co. 
London, February 16, 1447. 
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Lonpow IsTerwatTionan Exarerrion oF 171 
the week ending the llth of February, the 
ot machinery, scientitie inventions ; 
earthenware, porcelain, and terra-cotta were delivered in 
great quantities on the respective days appointed. A de- 
tachment of Royal Engineers, as in former international ea- 
hibitions, bas been empiuyed in receiving the chjects, 
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VIEW OF THE DOCK AFTER BEING RAISED BY MESSRS WYLIE AND BLAXLAND, ENGINEERS, LONDON (See page 128). 




















sr ondeiahddiamenanattgndpadiamasieen ncaa 








—s . 
—————— er ee te 
7 


Se ei 
SN RTS EER 


vey 


3 ope ee 


ee 
——ies 


te eed 


= = = 


~ 
— 


— Se 


Wis sa 


—- > +--+ + - 


en, ine 


a 





matter yt 
uA “4 


» would 
1 Select Committee to consider and report on the | and the manner in which, cases for compensation for rail- 


nd effect of the law of patents, op the 21st inst. 
protaised plenty of agitation on the matter, and 
the discustion may not resalt In words alone 
nions of the patent laws as they at pr sent | 
been frequently stated in this journal. We are | 
uwknowledge that there are many defects in the! 
se Jawa, and in the mode of their administra 
t we hold that these are reasons for their revision not | 
ab litien, and we cannot bat regard the arguments | 
1 Mr. Maetie and his friewds advance in favour of such | 
as utterly fallacious) We shall have more to say on | 
vhen it comes before the House for discassion. 
ay, also, Mr. Hinde Palmer made inquiries of 
ioner of Works as to whether steps had 
ut to he, taken to provide a Patent 
4 adequate to the requirements of the 
rsuance of the reports made in 1869, and pr 
by the Patent Law Commissioners, “ 31r. i 
reply, avéided making any definite statement | 
rring to the diversity of #pinion which exists as aa 
1 Patent Museum should be built, and by alluding | 


sibility i 
rk f the Patent Laws belg éitirely swept away. 
| 


unt exceédingly remote one, we venture 


¢ that this subject will not be allowed to drop 

lhe barn-like struetare at South Kensington which 

t is dignified by the name’ of the Patent Maseuam 

a national disgrace, It contains much rabbich, 

nt it also contains nuwibers of engineering relics 

h any coafitry may be justly prowd, and, if suit- 

} accommodation was available, there would be no diffi 
é v io increasing the mimber ef such relies tenfold. 
W hatever alteraffons may be made In the Patent Laws, and 
whether, indeed, we have anv Patent Laws or not, th 
ation should possess a suitable storehouse for metientoes 


he inen who have coditributed so largely to its present | 


and the fact that so long a time Was elapsed 
providing sach a museum should only make those 
mm the earrying oat of the work rests eager to 
y further delay. 
‘aval matters bid fair to oceupy a very | rominent place 
present seasior The circumstances attendant upon 
ement or dismissal, or whatever it may bé called, 
Spencer Robinson, have not yet been placed ‘in » 
clear a light as to enable us to discuss them fairly, and ws 
therefore postpone for the present discussing them at all. We 
may state, however, that our impression is that, considering 
the manner in which be has devoted himself to the public 
“ e, Sir Spencer Robinson has been hardly used in the 
matter, and, we consider, that at the present crisis, his 
retirement i¢ very greatly to be regretted. We shall Took 
forward with considerable interest to the publication of his 
reply to Mr. Childers’s Minute. On Monday and Tuesday 
nights, Sir John Hay addressed some questions to the 
Secretary to the Admiralty, as to the instructions giyen to 
the committee on designs of ships of war, and a4 to Whether 
any recommendations had been made by that committee 
with reference to the designs of the ironclads, Thanderer, 
Devastation, Fury, Heeate, Hydra, Gorgon, and Cyclops. 
On Monday evening Mr. Baxter's reply contained no in- 
formation, aud on Tuésday it was inauaible in the reporters’ 
gallery. Sir BL’ Lennox has announced his intentiof of 
calling attention on the earliest opportunity to the state 
in which the administration of our naval affairs botli in and 
out of the Housé is at present placed, and of asking’ for af 
explanation upon’ the sutiject from the First Lord of the 
Treasury. We hope'that he'may get a satisfactory feply, 
but we doubt ft. 
On Monday night, Mr. Bruce obtained leave to bring th 
a Bill for the regulation and inspection of mines. The new 
Bill retains the laws Yelating to the ventilation of coal 
mines, and of iron mines t connexion with coal mines, in 
their present form. I¢€ ‘allows children to be employed in 
mines after thé age of ten, but limite their employment to 
three days per week, and requires that they shall attend 
school ten howrs per Week, these restrictions applying to 
children up to the age of thirteen, Farther, the Gilt limits 
the hours of labour of boys under sixteen to 56 hours ‘per 
week, and at he sane time provides that under no circum, 
stances shall boy be Kept down'a pit more than twelve 
hours per day, Inginding an hour and a half for meals and 
rest. Last year it Was considered unjust that for certain 
offences mineté shogld be Viable to imprisonment without 
the option of afte, while agents and others, often as cul- 
pable, should be fianished by fines only. In the new Bill, 
Mr. Bruce has vemedied'this by proposing Yhat there should 
be a right of Bppeal Whehever a man is sentenced t Ti 
prisonment without the option of paying a fine Su are 
the leading features of the new Bill; when it is being dealt 


with in committee, we shall probably have more to say 
about it. 
The remaining matters of engineering interest brought 


| gave notice that on the 24th of March he 


| duce a measure dealing with the subject, Sut, ap 


ENGINEERING. 


1 Friday 
ained leaves bring in a Bill 


the tribunal befure which, 


r il. Selwin Ibbet 


} 


to amemd the law by changing 


way aecidents are tried, and to limit the liability of railway 
companies. On the same evening, also, Sir J. Elphinstone 
uld direct the 
attention of the House to the necessity, in consequence of 
the opening of the Suez Canal, of eutting a canal through 
4 portion of the Bengal territory so as to avoi 1 the present 
long and circuitous navigation to Ceylon. Mr Plimsoll, 
also, oa the same evewing obtained leave to bring in a Bill 
providing for the compalsory survey of all merchant ships 
unclassed at Lloyd’s or in the Liverpool book ; and also 
providing for the adoption of a maximum load-line, so as to 
prevent overloading. The prevention of the sewage pollu 
tion of rivers appears likely to be shelved this Session, as 
on Tuesday Mr. Bruce stated, in reply to a question from 
Mr. Dimsdale, that be would do all in his pov to intro 
7 from 
the pressure of time and the want of 
port on the subject had not been comp 
greater part of the inquiry was concluded. 
——— — 
THE HARVEY TORPEDO 

Ir is with mach satisfaction that we learn that in the 
coming financial year a considerabie sum will be taken in 
the estimates to provide a uumber of the Harvey torpedoes, 
which invention was recently described and illustrated in our 
pages. The Broad Arrow of last week, in which this state- 
jment is made, follows up the paragraph with another re- 
| speeting Commander Harvey, upon which, in justice to that 
deserving offieer, we deem a few comment; nece esary. The 
paragraph in _questian runs as follows ‘ Commander 
| Frederick Harvey haa lately applied to the Admiralty for 
| promotion, and has beep informed that his invention gives no 
| claim beyond other officers.” Now the original inventor of 
the torpedo is Captain John Harvey. R.N., but his nephew, 
| Commander—Captain by courtesy—Frederick Harvey, R.N.., 
| has for years past had the matter in hand, and has developed 
it to ite present suecessful issue. He it was who has carried 
out all the experiments with the torpedo, and who has in 
structed the officers and men of the Royal Navy in the use 
and manipulation ef the weapon. It was Captain John 
| Harvey - applied forthe promotion of his nephew, pre- 
suming thet /his,erdinary course of service, being supple- 
mented by thatef the hard mental labour which for some 
) years past he had bestowed upon the torpedo, gave him a 
| well-founded elaim for promation.. Captain Harvey, how- 
ever, was informed by the Seeretary of the Admiralty in 
reply, that “ much as the Lords Commissioners of the Ad 
miralty may value his inventions, they cannot recognise such 
as giving him a claim for promotion, but his services will 
receive every: consideration with those of other officers.” 
Having carefully watched the torpedo question, we are 
aware that Commander Harvey has accomplished much 
under n@ smalleamount of discouragement and opposition. 
If the Admiralty thus discourage those over whom they rule, 
it may not go so well with England im some respects. Their 
| lordships should know that there is a limit to patriotism as 
well as to patience. The invention is one which has been 
proved well worthy of adoption, and it has been but poorly 
paid for—if indeed it has boon paid for at all, considering 
the»time and money that have been expended upon it 
by Commander. Harvey. It is, therefore, very much too 
bad thus. to shelve a meritorious officer. We call to 
mind the words.of one to whom our national defences 
were intrusied:. “ What the devil is to become of us 
if these infernal things answer?” To this we may 
reply by another question: What is to become of Eng- 
land if she be forestalled by other maritime states, which 
are looking t6 the common weal rather than to individual 
interests? It may appear to some desirable that the navy 
should e’en be as it was in the days of Nelson, but such a 
desire is puerilein the extreme. We trust we shall yet hear 
that Commander Harvey's just claims to recognition have 





been admitted by my Lords at Whitehall. 


PRIVATE BILLS IN PARLIAMENT. 
Srayprve Onper Examryations. 

Tue sittings of the House of Commons Examiners of Pe- 
titions for. Private Bills on Standing Order Proofs, which 
were temporarily suspended on Thursday last, in consequence 
of the opening of Parliament, were resumed on the following 
day. that oceasion the Standing Orders were declared 
oo hive bien complied With in the Isle of Wight and Cowes 
and Newport Junction Railway, the Thames Valley Drain- 
age, the Midland and Great Eastern (Alexandra Park 

ranch) Railway, the Mitcheldean-road and Whimsey Rail- 
way, the Midland Great Western Railway of Ireland, the 
Richmond Sewage, the Borough Improvements, and 
the Gouth Lancashire Water Bills. The Sidmouth Railway 
Bill was adjourned to the 13th instant, and the Dublin Tram- | 
ways, Great Southern and Western Railway (No. 1), and 
Great Southern and Western Railway (No. 2) Bills were 
adjourned to the 14th instant. The Bridgewater Water Bill 
was adjourned to the 17th, and the Aldborough Harbour and 








Railway Bill to the 24th instant. At this sitting the follow- 
ing were withdrawn: the Lothersdale Railwey, the Worcester 


< _ ) 
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Dean Forest. and Monmouth Railway, aud the East North- 
umberland Water Bills. 

On Monday last the Examiners decided that the Standing 
Orders had been complied with in the case of the London, 
brighton, and South Coast Railway, the Alliance and Dublin 
Consumers’ Gas, the Harrow, Edgeware, and London Rail- 
way, the South Essex Estuary and Keclamation, and the 
Sidmouth Railway Bille, the latter having been adjourned 
from the previous sitting. The postponements on this day 
were: the New Forest and the Portsea Island Reclamation 
Billa to the 24th instant, and the Maidstone and Ashford 
Railway Bill te the 27th instant. In the case of the Long- 
stanton and Bourn Railway Bill the promoters did not put 
in an appearance. The Upper Trerit Purification Bill was 
thrown out on Standing Orders. The Waterman’s Company 
and the Thames Conservancy Bill met with strong opposition 
he objects of the Bill are the amendment of certain Acts 
relating to the election of officers in the Waterman’s Com- 
pany, and the appointment of two additional conservators of 
the river Thames. In this case there are certain technica! 
points, upon which Standing Orders will be reported not to 
have been complied with. 

Tuesday found the Examiners with but a small amount of 
work before them, the lists having been practically cleared, 
with the exception of the adjourned cases. Standing Orders 
were declared to have been complied with in the unopposed 
ease of the Dublin Traraways Bill. The adjourned and opposed 
eases of the Great Southern and Western Railway (No. 1) 
and the Great Southern and Western Railway (No. 2) Bills 
were still further adjourned to the 17th inst. The close of this 
sitting left the House of Commons Examiners with no further 
work than the several adjourned cases. 


CENTRIFUGAL PUMPS. 

At the meeting of the Institution of Civil Engineers held 
on the 14th inst., the second paper was on Centrifugal 
Pumps, by Mr. D. Thomson, Assoc. Inst. C.E. In this com- 
munication a short sketch was given of the early history of 
centrifugal pumps, and it was stated that their practical 
introduction as useful machines dated from the Exhibition of 
1851. The author attributed to the late Mr. J. G. Appold, 
Assoc. Inst. C.E., the principal merit of bringing them to 
such a stage of perfection as to make them generally avail 
able. Mr. Appold made numerous and careful experiments, 
and the results thus arrived at had been confirmed by the 
author’s experience. ‘ 

The practical rules of construction were thus stated 

1. The arms of the fan were curved backwards, according 
to principles of construction which were explained by 
diagrams. The depth of the fan was one-fourth of the 
diameter, and the central opening for the admission of the 
water was about nine-sixteenths of the diameter. The space 
allowed in the case round the fan should be of ample dimen- 
sions. 

2. The best duty was given when the speed of the periphery 
of the fan exceeded the velocity of a falling body due to the 
height of the lift, by from 6 ft. to 8 ft. per second. 

3. A fan 12 in. in diameter, and proportioned as described 
would discharge 1200 gallons of water per minuté 

4. If the diameter of the fan was varied (the speed of the 
periphery and the lift remaining the same) the delivery of 
water was increased or diminished directly as the square of 
the diameter. 

5. When a centrifugal pump, properly proportioned, was 
worked by a steam engine, the duty that might be realised 
ranged from 55 percent. in the smaller sized pumps to 70 per 
cent. in the larger machines, of the power shown by the in- 
dicator diagrams. 

The theoretical principles on which the curves of the arms 
should be formed were explained and illustrated by diagrams, 
and easy methods were described of arriving at close approxi- 
mations to these curves by arcs of circles. The conditions 
under which centrifugal pumps could be most advantageously 
used were stated to be when the lifts were low, not exceeding 
80 ft., and especially when the lift was also variable, as the 
centrifugal pump had a self-adjusting property, by means of 
which as the lift diminished the quantity of water discharged 
increased. The tabulated results of experiments made with 
centrifugal pumps for emptying graving docks at West 
Hartlepool and at Leith, showed this self-adjusting quality 
of the pump, and generally illustrated the principles explained 
in the paper. 

Drawings were given of three different kinds of centrifugal 
pumps that the author had made, adapted for different 
circumstances, and the special advantages of each were 
explained. 

A note was appended to the paper, embodying a theoretical 
investigation as to the statical height of the column of water 
that a centrifugal pump should sustain by a given speed of 
the fan, and this was shown to be expressed by the formula 

S=9.82,./h 
where S=the speed of the periphery of the fan in feet per 
second, and A=the head of water supported by the pump in 
feet, no water being discharged. 

It was shown that owing to the water exterior to the fan 
being carried round by fluid friction, the speed of the 
periphe ry must always be less than this, and in the smaller 
pumps it was found experimentally to be more nearly ex- 
pressed by the formula 
s&= Bai/ hb 


Tux “Sars axp Scure Borter” at Sua.—The steamship 
Malta, of Liverpool, which bas recently been supplied by 
the Birmingham Steam Boiler Company with their patent 
high-pressure safety boilers of 1000 horse power, proceeded 
to sea on Monday last to test them. She ran to Holyhead, 
returning in the evening, having obtained during the whole 
trip an increased speed of 14 knots per hour over the boilers 
which these have replaced, a result which the owners ex- 
preeee! themeelres high)y satiefied with 
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Mi "TD 1 Lo 
NEUTRAL FLAMES 
We have, on another page, placed before our 
readers a communication from a correspondent who 
endeavours, but in vain, to hide his scientific accom- 


pushnments under the modest title of ‘A Blacksmith. 


We desire to draw particular attention to the 


opinions expressed in this communication, becaus« 
we are fully aware that similar views are held and 
propounded by a considerable number of eminent 

ractical ironmasters and forge managers, and we 


upon which our correspondent is at variance with 
yarselves and with the majority of scientific metal- 
irgists in this countr 1 abroad. will materially 





\ssist in furthering that progress in modern metal- 
lurgy which is certainly d our better know- 
ledge of the properties of heated atmospheres, con- 


sisting of combustible gas ind of the prodncts of 
oni bustion, The theoretical idea of a neutral flame 
8 identical with the conditions of perfect combus- 
tion at the maximum temperature. For the purpose | 
of effecting perfect combustion it is necessary to mix 
fuel and airin such a proportion that all the fue 


will be consumed and wiil combine with the oxygen 
of the air. It is the condition of ordinary practice, 
that perfect combustion is effected in a current of air 
which contains a considerable excess of free oxy ge n, 
in consequence of the surplus quantity of air ad- 
mitted for the purpose of facilitating combustion 
Chis surplus of air being mixed with the products 
of combustion reduces the temperature of the 





latter, and consequently prevents these gaseous | 


products from acquiring the maximum tempera- 
ture which the fuel is capable of developing when 
the quantity of air admitted bears such exact pro- 
pees to the quantity of fuel consumed, that com. 

ustion is perfect, while the gaseous products con- 


elieve that a discussion of those important points | 


j}number of Siemen 


|complied with in actual practice. 


| been publishing articles on the subject of the In-;in a more competent field. 
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tain neither unconsumed fuel por free oxygen. A{ Office, and which may be obtained for the mere ask- 
heated atmosphere of such gaseous products of ing, contain all the information necessary to! refute 

i many of the observations which have erroneously 
flame. It contains neither free oxygen nor any| been circulated through the medium of cértain 


j combustion constitutes what is termed a reutral 
| 1) : " . : ¢ ; 

| combustible gas, such as carbonic oxide or hydro-| professional journals. The press, however, is gené- 
| 





carbon, but it is under ordinary conditions com-| rally looked up to for information, and airy state- 
j osed entirely of carbonic acid, nitrogen, and steam.| ments put forward by it are too often accepted As 
rhe idea of a neutral flame undoubtedly has been | at least founded, if not wholly established, by facts. 
| created by abstract reasoning, or “* upon paper,” as! Under these circumstances it beeomes desirable 
| our correspondent would call it, but its existence! that, in the cause of truth, we should endeavour to 
)in practice has not been taken for granted without! counteract any false impressions that may have 
ample aud conclusive evidence derived from obser-| been conveyed in other journals, by a brief state- 
vations and experiments. One of the most striking} ment of facts bearing upon those points concerning 
and universally acknowledged facts connected with| which they have, in such an inexplicable mabner, 
the employment of Siemens furnaces for heating} exhibited their misinterpretation, if not their entire 
steel is the small percent: of waste from oxida-| ignorance. After what we have already published 
tion on the surfaces of the metal when exposed to| on this subject, it will scarcely be necessary for us 
the heated atmosphere of such furnaces. This com- | here to state that the Indian Civil Engineering Col- 
pares so favourably with the best arranged and| lege is an entirely new Institution, and is not an 
most carefully managed grate-bar furnaces, that it | old one about to be remodelled, as has on one oc- 
formed the first and principal inducement for steel | easion been publicly announced, It is also per- 
makers to erect Siemens furnaces in this country, | feetly erroneous to suppose that the establishment 
und the experience of ten years has never given | of this college will create a close service in any way 





an instance of contradictory evidence in this respect. | to be compared with Addiscombe or Haileybury, to 
Another conclusive proof of the existence of prac-| which colleges admission waa only to be had by 
tically neutral flames in the Siemens furnace is the | nomination, to obtain which required a considerable 
f the manufacture of cast steel upon the | amount of private interest with one or other of the 
,;open hearth. This process, which, in its general | directors of the East India Company. According 
| principles, was understood by many inventors, and| to the prevailing practice of the present day for 
which has been repeatedly tried without success in | filling Government appointments, admission to the 
}every possible form of reverberatory furnaces, has | Engineering College will be only obtainable by open 
been brought to a complete success in the Siemens | competition, the only limitation being (we quote 
furnace. It is well understood by all those who| from the published prospectus of the college) that 
are practically acquainted with the Siemens-Martin | candidates should Be ‘+ British-born subjects be- 


process, that the maintenance of a flame surcharged | tween the ages of 17 and 21 years, and of sound 
with coal gases is one of the indispensable elements of | constitution, who can produce satisfactory testi- 
i suce ess in this process It is possible to produce a monials of good moral character.” In the faee 
temperature which will melt steel in a crucible with- | of such a distinct declaration that the college 
| out the aid of a Siemens furnace, but it has not been | will be in every sense open to the public, or at least 
| found practicable to melt steel in the open hearth @ all such as may be willing to incur the necessary 
of any other furnace; it is not, therefore, the high | expense, all complaints against the Secretary of 
temperature produced by the regenerative gas fur- | State, that in the establishment of the college he is 
'naces, but it is principally the neutral flame to| but creating a little private patronage for himself 
which this success is. du Che objections which | and his successors, is clearly not borne out in fact. 


tlare raised by our correspondent against the as-| We can very well unde retand that objections to the 


} Bumption ¢ f neutrality of flames in practice are im- college should be raised by those colleges and institu- 


portant, and based upon practical difficulties, the | tions which profess to train engineers, but which, 
existence of which has never been denied. It is| by their failure to provide a sufficient number of 
quite correct that the mixing of gases in the in- | qualified candidates to pass the annual competitive 
terior of the Siemens furnace is one of the most! examinations hitherto held with the view of obtain- 
difficult problems which has to be solved in the | ing engineers to recruit the Indian Public Works 
construction, but it is equally clear, and must be | Department, have rendered the Indian Engineering 
admitted by those who differ from us in their! College a necessity. It appears, however, that 
opinions, that there is *‘ one lucky spot in each these institutions, whilst declaiming against the 
lfurnace where the proper average will be ar- | creation of a monopoly by the Secretary of State 
rived at,” and that is precisely the space occupied for India, do so, not upon public grounds and 
by the neutral flame. It may be feared that this| with a proper detestation for monopolies, but 
spot is difficult to find, or that it will shift its place | because they wish to retain the monopoly in their 
lin the furnace from time to time, but all this is|}own hands, But it is evident, upon a little con- 
| only equivalent to expressing the opinion that it is| sideration of the subject, that this cry has been 
raised, not only without good grounds, but in direct 
and to mismanage it in working. On the other | opposition to the interests of the institutions them- 
hand there is no reason why the passages and re- | selves that make it. It is a fact, which has already 
| yenerators of a furnace should not be so propor- | been too clearly proved, to need further evidence in 
tioned and laid out in a well-constructed furnace | support of it, that the civil engineering classes at 
that the important process of mixing the gases may | our public schools and colleges have failed suffi- 
take place in those chambers and passages, and| ciently to qualify their students for the Indian en- 
that the ‘happy spot” where the neutral flame} gineering service, and it stands to reason from the 
exists in reality is found in the centre of the furnace | very nature of the education imparted by them, 
itself, or occupied by the hearth upon which the} and from the want of proper facilities at their com- 
metallurgical operations are carried out. It is| mand sufficiently to improve that education, that 
equally clear that in a furnace proportioned in such | any college established with the sole and express 


| possible to construct a badly proportioned furnace 


a manner and worked with ordinary care, the place | purpose of training men as civil engineers, will be 
| where the neutral flame is maintained will really | able to introduce into its curriculum just those very 


neither shift nor change, no matter how different | elements of professional education which are un- 
the conditions of work may be in actual practice. | attainable by mere classes. It does not by any 
be no doubt, considering the great | means follow from the foregoing, that the civil engi- 
furnaces which are working | neering classes at the public colleges will be injured 
successfully at the present moment, that the problem | by the establishment of an Indian Civil Engineering 
of properly proportioning such furnaces has been | College. On the contrary, both they and their 
solved practically by Mr. Siemens, and metallurgists | students will be actually benefitted by the change, 
’ taking for granted the | for in the first place, they will doubtless be largely 


There can 


are therefore justified in 


| existence of neutral flames under conditions readily | resorted to by students wishing to prepare them- 


|selves for admission to the Indian Engineering 
College, whilst, however, it must be admitted that 
| their aspirations will have to be somewhat — 
‘ al i eae er eee il is and instead of pretending to turn out ready made 
INDIAN ENGINEERING COLLEGE. | engineers, they Pll see, De be content with pre- 
Several of our contemporaries have recently | paring men for the further ape | of their profession 
To students also, the 
dian Civil Engineering College, and of the ob-| advantage will not be inconsiderable if at are 
jections entertained in some quarters to its estab- | taught by the impending change that the diplomas 
lishment, which are generally remarkable only for | of civil engineering granted by several of the publie 
the extraordinary ignorance displayed by ir | colleges are not a t proofs of their professional 
several authors both in their statements and their | attainments. 
conclusions, The papers published by the India| As regards the granting of such diplomas by these 
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colleges, we think that some steps ought to be taken 





sentatives at the Institution of Civil Engineers, to | 


prevent the distribution of those certificates except 
upon such proof of effic Lene y as 
by the ceuncil of the Institution 


“It has been objected by some that by the estab- | our way to condemn this practice so long as it is/| 
kept to the other side of the Atlantic, althoughit 


lishment of the Indian College all other means of 
Indian Public Works Department will 
but this is totally 

The colk ge wi ] 


entering the 
be closed against civil engineers 
wrong and by ne 
ly take the place of 

t s held in this 


means the cas¢ 
the previous 
coubntry 


competitive 

ll other 

as to the department will remain open 
castinetiy menti 


rds 


whilst all 
cee 
fore Lhese 
tus in the followi vw 
12 and 43 

department is 

ts l. Officers ‘ al 


cers of 


are med im 
which 
Publi 

from 
En- 
who 


Passed 


r Colleges 


> ie 


llege prospec 


from | ives 


} the Indian 


J ase juaulying ¢Xamu 
nta of Government Civil Engineeris 
und and India t Cv rs in practice 

fications, appointed direct by the 
state or by the Government of India 
It thus ap- 


to the 


ation 
i Chyines 
oved qual 
wy oi ' 
rving subordinates prom ited 
d channels for getting iu 
l continue to with the 


ment will still 
annual competitive examina 


s that all the o 
exist 
eption of the 

ippointments, which, having failed 
objects for which they were established, will 
mpetitive examinations 


clirect 


be replaced by annual « 


for admission into the Indian Eng neering College 


AMERICAN TECHNICAL 
Penn but few of En 

with the technical period 
ol 
and 


JOURNALS 
readers INEERING are ac 
the 
the 


®RVYNCTARICS 


or 
mber 


icals 
their nh 
their 


r know 
ir contents ii 
he engineering newspapers of America is 
table week by week, and the 
ar and best appreciated of them across the 


most 


At 


up nm out 


is known here almost entirely by the 
from it which appear in these 
over the name of the 
A eritical article in this paper 
and s< Me- 


led us 


: i 
ana 


nai extracts 
ous 


columns, 


sh American entific 


yineering 
moment with more than usual at 
ollection of American 
to which supplies ma- 
w observations which we think may 
and possibly striking ; 
that attention with re- 
‘ newspapers 18 their the 
second the apparent insignificance of their contents 
Looking through we see that a leading 
feature is the brevity of their articles, the undue 
prominence given to trifles, the scant space accorded 
to subjects of importance the incongruity of their 
and the numerous trade announcements, 
barely disguised by the editorial pen We will 
take for example the Scientific American, which pro- 
ccupy 
is far ahead of all others 
gas it does 


of this paper 


Journalism,” has 


exchanges, and 


we allude, 


Lhe irst thing 
» these 


attracts 
ard, t cheapness, 


them, 


contents 


a leading position, and which we 
in its circulation, 
25,000 copies weekly. The 
is 12s. a year; it is a large sheet 
including advertisements, and it 
the excellence and beauty of the 
few engravings that adorn it It is by 
Mesers. Munn and Co., who have fine in 
Park New York, and who have every reason to 
be satistied with the commercial success « f thei pub- 
licatior Yet wood engravings are far more costly 
in New York than here, paper is more costly, com- 
wages are higher, and advertisements 
than hers Of the staff expenses we 
know nothing, but judgimg from the published 
results these must form a verysmallitem. Clearly, 
then. the success of the Scientific American rests upon 
& more substantial than that derived from 
the 25,000 yearly subscriptions at 12s. What that 
basis ia, is clearly visible on an examination of the 
journal, which shows thatitis neither more nor less 
than a patent agent's sheet, assuming the réle of 
scientific instructor. Indeed the whole aim and 
object of this journal is apparently to promote the 


feases to « 


some 


p. 


Aes. 


dl for 


pe 
8 }UaLIV Note 
f owned 
premises 


row, 


pe aitors 


earcer there 


basis 


[against our notions of editorial propriety. 
by the profession, through their incorporated repre- | owners are also patent agents, and indeed the same | 


shall be approved | 


one American patente e. 


ey le was this 


‘ harge 


dreamt of in England 
and 


ceptions to this rule, and that the tone of 


—— x oo 


———-- — - 





remark may be made of nearly all the engineering 
weeklies of the United States, some of which go so 
faras to announce the terms upon which they will in- 
sert notices of inventions, &c. We do not go out of 


brings technical journalism into disrepute, even with 


its supporters. We have never yet heard an American | * 
engineer speak of the principal technical journals of 
and a} 


with a 
subservient to 


than eneer, 


made 


the States otherwis 
lament that they are 


We 


trade 
been assured, by more than 
that for a few 
yond the ordinary tariff, the editor of such 
allow any quantity of puffing to be 


We ourseives, 


purposes have 
dollars be- 
and such 
a journal will 
written by the pat ntee himself 
ilso, are far from forgetti: 
held with the joint owner of a flourishing professional 
American newspaper upon the subject of admitting 
illustrations and articles upon payment. His prin- 
Admit nothing without payment, 
He could not unde rstand 
that system wa not 
Bat at last he did , 
s grin mellowed into the 
there ex- 
Amencan 


Witness the 


for everything 
nor scarcely believe, such a 
believe 
increduk 


We 


the 


ernie 


then 
pitying have said that are 
technical journalism is improving 

1go Rai road Gazette. the Engin rine 
Journal, and some others, which have to contend 
with the difficulty of the low price that is forced 
upon them bythe pretentious patent agency journals, 
but editors strive, and with good su 

to produce, week by week, excellent papers. It 

. ; 


8 needless to Bp ak of the Arm and iN y Journal. 
a comparatively high-priced class newspaper, which 


Chi 


he 


Ces, 


whose 


ranks with any of our similar publications, or of the 
f the Franklin lastifute, now im its sixty- 
first volume, and whose excellence is vouched 
by the of its edits ra | he Rail cay 
belongs rather to the category of poac hing than of 
puffing papers, it is, moreover, rather aged and 
effete The Jowrnal of the Tels raph, % weekly of 
| pages, costs only 4s We will speak 
this paper, may its poverty excuse its 

The American J of Gas Lighting 

and of course a number of other 
hatched from time to time, and flutter 
Of quite a different 
which, 


namie 


a year 
rines “urnhai 
lives, too 

weak] es are 
through their little lives 
to all these, are the monthlies, 


the 


Ciass 
by 
the 


amongst 
way. we should have classed the Journ 
Franklin Institute. There is Van Nost 

The Technologist, The American Builder, 

others, all cheap and good at the pric« 

We have, however, been neglecting the criticis 
upon the Engtish technical press, contained in the 
number of the Scientific American just to hand This 
criticism is essentially that of one who is beginning 
to be aware that the time is rapidly passing for 
such jour! als as the S. A. to be regarded any- 
where as standard, and that the demand for really 


The 


mi 


good engineering papers is on the increas: 
writer of this article complains that we do n 
scientific or professional subjects in a popular dress, 
do ‘*Chambers’s Journal,” All the Year 
Round,” &e. These articles, it is truly said, are 
models of their kind, but 
more precise language of The Engineer or ourse lves 
is therefore an absurdity. We notice that our con- 
temporary is severely taken to task, because in its 
pages some time since, there appeared an investiga 
tion of the velocipede We certainly « 
that there was anything ridiculous in Professor 
Rankine making the investigation, nor in the pub- 
lication of it by Zhe Engineer ; probably the 
readers of the Scien/ific American s8aw 


as 


we CaAnnOL see 


aAnnot see 


80, 


of velocipedes (patents, by the way, procured of 


Munn and Co.), and illustrations in which, if we re- | 


member rightly, the extremities of the female form 


divine not unfrequently were prominent, and added | 


great piquancy to the mechanical details. 

‘* The tone,” says the Scientific American, ‘ 
journals under consideration 
except that to a Yankee reader it is wearisome, on 
account of its length, and it puzzles an American to 


of the 


welfare of the large patent business of Messrs. | understand how many of the items can possess even 


Munn and Co.., 


and it may thus be regarded as their | a local interest. 


. . If we should fill a column, 


ya conversation we once} 


| Mining | 


| raries, with or without acknowledgment; paste and 


for | 
Times | 


, 
} & jarge 


t deck | 


that the | 


nothing | 
ridiculous in the illustration of many patented forms | 


is unexceptionable, | 


. _— 
Its} to their net in this line, &c., &e. It would seem 


that quantity, and not quality, is the aim of the 
average English correspondent, and that to fill space 
with printed matter is the ultimatum of publishers 
of technical periodicals.” 

These remarks are strongly flavoured with im- 
pudence, to say nothing of the refreshing coolness 
which permitted them to appear in the same columns 
that find space for lengthy correspondence on 
Buzzing Up,” spiritualism, the most civilised 
method of destroying bed bugs, and so forth, to 
say nothing of the numerous articles one invariably 
finds dignified with ‘full head” titles on the con- 


| coction of soup, the treatment of burns and scalds, 
| 


the detection of fraud, and other miscellaneous 
frivolities, suited to the “‘ Family Herald,” but utterly 
unworthy of any paper laying the smallest claim to 
a professional status. The number of the Scientific 
lmerican lying be fore us is the be st we have seen 
for a long while; let us glance at its contents. The 
first article is an obvious patent advertisement, then 
follow cuttings, a reprint of a lecture ‘‘ On the water 
we drink,” then paste and shears, ditto, ditto, ditto, 
occupying three columns: more apparent editorial 
puffs, and No. X. of ** Perpetual Motion” (Mr. Dircks 
should see to this); paste and shears, a column of 
letters, and paste and shears ; more suspicious-look- 
ing notices of inventions, secured by Munn and Co., 
and once more the scissors and gum; then a few 
meagre leaders, and science “in thin slices,” beg 
borrowed, or of foreign conte Inpo- 


ged, 


slashe d out 


shears, patent list, and advertisements, which latter, 
we are paged, so as to be bound up with the 
six-monthly volumes. From this brief review our 
readers will be able to form their own judgment of 


notice, 


| the value of the Scientific American as a leader of en- 
| gineering opinion. The following quotation is good 


‘* We have no means of knowing what the exact 
circulation of any of these (English) papers must 
be, but, from our standpoint of view, it cannot be 
large They seem, however, to be able to hold 
their heads above water, probably because their ad- 
vertising columns are so largely patronised, and 
because their regular price of subscription is so 


|}much higher than American readers are willing to 


pay for the amount of reading matter they furnish 
In these words speaks out the Yankee editor, evi- 
dently envious of the numerous advertisement pages 
which enclose each week our own journal aad Ze 
Engineer, and either wilfully, or ignorantly, ignor- 
ing the fact that at present a similar state of things 
cannot exist amongst the bulk of class papers in 
the States, thanks to the editors and proprietors, 
who have deliberately prostituted their journals to 
the Patent Office for the sake of the almighty 
dollar. Setting aside the daily and weekly press of 
America, which is cheap, and, to our minds, for the 
most part very nasty, the general weeklies command 
sale and a fair price. And it is a libel on 
American engineers to infer that they are too poor 
and too ignorant to care for any better or more 
costly than the trash supplied them by many of the 
technical journals. Our own extensive, and ever 
increasing circulation in America, even under the 
disadvantages of a high price, prove how eagerly 
American readers seek for something better, and 
how fully they appreciate it. 

The want of a real engineering native paper is 
keenly felt amongst thousands of American engi- 
neers, who recognise in ENGINEERING the only efti- 
cient organ of the profession. Hence it is that we 
are constantly requested to publish abstract articles, 
and illustrations and descriptions of the leading 
works executed in the United States. This should 
not be. It is intolerable of a great country, and of 
great engineers, that the technical press should be 
swayed by patent-mongers, and no one will more 
sincerely rejoice than ourselves when we see such a 
journal started, to occupy the place we at present 
fill in the States. 

There is no doubt that our contemporaries and 
ourselves command a large and influential con- 
|nexion amongst advertisers, for the simple reason 
| that it pays to advertise. It is not only our large 
home circulation that has created this very impor- 
tant and profitable feature of ENGINEERING, it is 
| owing to the fact that this journal contains upon its 
| subscription list all of those engineers, contractors, 
| and merchants with whom manufacturers seek to 


weekly advertisement, which being made to support | week after week, with such puerile items, we should | do business, and that our foreign circulation is of 


itself, brings daily grist to the extensive mill in Park- 
row 
Of the same class is the American Artisan, though 


this journal is by no means so glaring an offender | of English papers. 


they did not care to pay for such garbage. A 
profuseness in letter writing is also a marked feature 
Everything is fish which comes 


| soon expect to hear from our correspondents that|the utmost importance to the exporters of ma- 


But it is a peculiarity of the English 
| tocknical press that it separates its advertisements 
from its subject matter, and it is certain that any 


bre 
| chinery. 
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diing with inventors, would speedily lose, not 
only character, but life itself. And it is nonsense 
for American journalists to ignore the fact that the 
habit brings them into disrepute amongst their own 
0 le. 

When Yankee editors shall learn that trade an- 
nouncements are out of place in the body of a 
journal, and should be carefully separated, then 
they will see that their legitimate advertisements 
will increase, and higher priced journals will pay. 
Then, also, we shall be less often asked the ques- 
tion by American inventors, ‘“‘ How much will you 
charge me for a real good editorial on my patent? 
We are told that American readers object to lengthy 
articles or serials, ‘‘ they prefer their mental food 
eut in thin slices.” Another fallacy, another gross 
libel on the appreciation and mental calibre of the 
engineers of the United States! Nearly all of the 
numerous important serial articles published by 
us have been reproduced in American papers, 


some of which can ill afford the space they devoted | 


to them. The essays on Solar Heat, by Captain 
Ericsson, is one example of this: the Experynents 
of Baron von Weber upon Permanent Way is an- 
other, as well as Strength of Beams, and many 
more we might mention. 


We have by this time said enough upon this 
subject, and while we freely acknowledge and ap- 
preciate our own shortcomings and failures, we 


would beg the author of the criticisms in the 
Scientific American to reflect whether it would not 
be better and more profitable to take a lesson from 
ose English journals he abuses, and think more 
of elevating and leading the profession, whose 
organ he would fain have his journal be thought, 
than of making it commercially successful. If he 
does this we are sure that he will be more appre- 
ciated at home, and more respected by his few 
scattered subscribers abroad than he can hope to be 
at present. 


LOCOMOTIVE PERFORMANCES. 

Ir has long been acknowledged by locomotive 
engineers that it is exceedingly difficult to institute 
satisfactory comparisons between the performances 
of locomotives of different construction and work- 
ing of different lines of railway. ‘The propor- 
tion borne by the weight of the trains to the 
maximum loads which the engines are capable 
of hauling, the steepness and length of the 
gradients, the speed, the condition of the perma- 
nent way, the quality of the fuel used, the state of 
the weather, and a number of other matters, all ex- 
ercise such an important influence on the perform- 


ance of a locomotive, that when two engines are! 


tried under circumstances in which these several 


conditions vary it is next to impossible to determine | 


with any degree of accuracy their relative value as 
hauling machines. Notwithstanding this well- 


known fact, however, several arbitrary methods of | 


comparing locomotive performances have from time 
to time been brought forward, some of these methods 


being founded on sound principles, and being, there- 


fore, to a certain extent, useful for general purposes | 


when approximate values only are required, while 
others again are utterly false in principle, and are, 
therefore, unfit to serve any useful purpose what- 
ever. It has necessarily fallen to our lot to have 
had brought under our notice many fallacious 
methods of comparison, such as we have just re- 


ferred to; but it has been reserved for Mr. Craw- | 


ford Campbell, the Superintending Engineer of 
the Indore State Railway, to originate and propose 
in print the most ingeniously ridiculous mode of 
comparing locomotive performances which we have 


last number of Professional Papers on Indian Engi- 


neering —a quarterly journal, which has for some | 


years past been published at Thomason College, 


Roorkee, under the able editorship of Lieutenant- | 


Colonel J. G. Medley, R.E.—an article entitled a 
* Note on the Fairlie Engine,” and it is in this com- 
munication that the method of comparing locomo. 
tive performances to which we have referred, is 
given to the world. 

Mr. Campbell states in commencing his “ note” 
that his object is “* to ascertain the actual value of 


yet met with. Mr. Campbell has contributed to the | 


journal which contracted the habit of paffing, and | admit ; but the praiseworthiness of Mr. Campbell's 


method of fulfilling his object is not so clear. Mr. 
Campbell, in fact, goes on to state that he has 
‘selected as the best modulus of comparison, the 
amount of tractive force exercised per square inch o 

piston area for every pound of steam pressure in t 

cylinder, which seems the fairest test of the relative 
power of each engine”! The full meaning of the 
‘modulus of comparison,” stated in italics, may not 
perhaps, strike the reader at first sight, but an ex- 
ylanation in detail of Mr. Campbell’s method of 
instituting comparisons will show clearly how 
utterly ridiculous his proposed “modulus” is. In 
the first place, Mr. Campbell assumes a constant 
value of 11 1b. per ton for the train resistances ; and 
the weight of the train drawn, and the gradient u 

which it is taken being known, Mr. Campbell cal- 
culates the frictional and other resistances accord - 
ing to the assumption just stated, and adding to 
this amount the resistance due to gravity, he gets the 
| tractive force which he assumes was exerted by the 
engine in the case under consideration. In the weight 
| of *‘ train” in these calculations the weight of the 
engine is included. Next, the diameter of cylinders, 
llength of stroke, and diameter of driving wheels 
being known, he gets—by the ordinary method, we 
|presume, although he does not say so—the mean 
effective pressure required in the cylinders to exert 
the total tractive force previously determined. So 
far the calculations are commonplace enough, but 
at this point Mr. Campbell's originality of concep- 
tion comes into play. Calculating, first, the area in 
square inches of the pistons on both sides, he divides 
the total tractive force exerted by this number, and 
thus arrives at the tractive force exerted per square 
inch of piston area, while, finally, he divides this 
last-mentioned amount by the mean effective pres- 
sure per square inch in the cylinder, and thus ob- 





dulus of comparison”! ‘The mean pressure per 
square inch in the cylinder, which appears in the 
above calculation as a divisor, varying directly (with 
the exception of the small proportion requiredtoover- 
come the internal resistance of the engine) as the trac- 
tive force exerted, which latter force appears in the 
calculation as a dividend, it follows that, according 
to Mr. Campbell's ingenious system of comparison, 
each engine will give a sensibly constant ‘‘ modulus” 
whatever the tractive force exerted by it may be! 
Again, as by reducing the diameter of driving 
waeels or increasing the length of stroke, the 
pressure per square inch of pistons required to 
produce a given tractive force will be decreased, it 
follows that it is only necessary to employ very small 
driving wheels and a very long stroke of piston to 
obtain what Mr. Campbell would consider a very 
high **modulus of comparison,” the real work which 
the engine was capable of doing being of no value 
whatever. It will be noticed that in explaining 
Mr. Campbell's method of calculation we mentioned 
‘that that gentleman takes the area of doth sides of 
the pistons as a divisor. Why he does so we cannot 
limagine. We at first supposed that, actuated by a 
desire to be minutely accurate, he had taken the area 
‘of both sides of the pistons with a view of making 
an allowance for the area of the piston rods; but a 
reference to his figures shows that he has made no 
| allowance of this kind, and his object must therefore 
remain a mystery until he volunteers an explana- 
tion. 

Measuring by the fallacious standard we have 
explained, Mr. Campbell has instituted a com- 
parison in his ‘‘ note” between the engines used on 
the Semmering incline, those on the Tongoi Rail- 
way, those on the Giovi incline, those on the 
Bhore Ghat, those on the Mauritius Railway, the 
Festiniog engine ‘‘ Welsh Pony,” the engines of 
the Norwegian Railway, the Fairlie locomotive 
‘ Little Wonder,” the Santiago and Valparaiso 
goods engines, the Fairlie locomotive “ Progress,” 
| some engines on the Swedish railways, the Santiago 
and Valparaiso passenger engines, and an engine on 
the Breelthal Valley Kailway ; and he makes out 
| that their relative values are in the order in which 
|we have enumerated them, the Semmering engines 
| heading the list, and the Fairlie engines taking very 
| low places. Of course, — to Mr. Campbell's 
| ingenious system of comparing the performances of 
locomotives, the Fairlie engine ‘ Progress” would 


the Fairlie engines, by tabulating and comparing | give & lower constant than the Semmering engine, 


such data as can be collected regarding their per- 
formances and those of other engines of the ordi- 
nary type, which have been designed for working 
heavy loads up steep gradients.” 
very praiseworthy object we are quite willing to 


even supposing that in the trials, on which the com- 
varison is founded, the former engine had been 
healing a 60 ton train and the latter moving itself 


That this is al|alone! The detailed data on which he founds 


his results are also given by Mr. Campbell in a 


Table appended to his “ note,” and on checking the 
calculations recorded in this Table, we have found 
a large proportion of them incorrect. Inasmuch, 
however, as the principle upon which these calcula- 
tions are based is fallacious, it is not worth our 
while to point out these errors in detail here. 
Boiler power, weight available for adhesion, and 
general applicability for mounting inclines and tra- 
versing sharp curves, appear to go for nothing with 
Mr. Campbell, and hence we are not surprised to 
find him decrying the Fairlie engine. Mr, Campbell 
states that ‘‘reason and experience are alike op- 
posed” to the idea that the Fairlie engine possesses 
any superior power or economy. He revives the 
old and worn-out comparison between the Fairlie 
engine and a pair of tank engines coupled back to 
back, and he appears to consider that the last men- 
tioned arrangement is equal to Mr. Fairlie’s in every 
respect. We thought that by this time the distine- 
tive features of the Fairlie engine were tolerably 
well known to all railway engineers, but Mr. Camp- 
bell has undeceived us. We thought that it was now 
understood how the central position of the firebox 
in Mr, Fairlie’s engine enables it always to be kept 
covered with water even on the steepest inclines, 
and how it affords facilities for obtaining ample 
breadth of firegrate, an important matter on narrow 
gauge lines. We thought also that it was under- 
stood how, by the employment of the double-bogie 
system, the steadiness of an engine with a long 
wheel base could be combined with the adoption of 
a short wheel base to give the power of traversing 
curves with facility, and we thought that the dif- 
ference in this respect between a double bogie 
engine and a pair of tank engines coupled back to 
back was well understood. Mr. Campbell apparently 
does not realise these advantages, and he probably 


| never will realise many of them completely until he 
tains the number which he employs as his ‘ mo- 


has actually seen and ridden upon a Fairlie engine. 
As to the advantages derivable from the adoption 
of locomotives constructed on the Fairlie system 
for working ordinary traffic opinions are as yet 
divided amongst locomotive engineers, and they 
probably will continue to be thus divided for some 
time to come, but for mountain service and for 
really heavy work (particularly on lines of narrow 
gauge, or having sharp curves) the advantages of 
the system are now generally recognised. It is, 
however, useless to argue such matters with 
any one who believes in such a ‘‘ modulus of com. 
parison” as is proposed by Mr. Campbell, and we 
shall not, therefore, waste our space by doing so. 
Some of our readers may, in fact, wonder why we 
have taken the trouble to expose such a trans- 
parently fallacious mode of comparison as that 
which Mr. Campbell has proposed, and we may 
state, therefore, that our reasons for doing so are 
threefold. Thus, in the first place, the Professional 
Papers on Indian Engineering are extensively read in 
India ; secondly, a man in Mr. Campbell's position 
might be supposed to know something of locomo- 
tive performances ; and, third, there are but too 
many people who are willing to accept results wl 
lished by engineers of Mr. Campbell's standing, 
without taking the trouble to investigate the means 
by which those results are arrived at. Hence, it is 
only just to Mr, Fairlie that Mr. Campbell's ridicu- 
lous comparisons should be set forth in their true 
light. In conclusion, we may mention that in the 
same number of Professional Papers on Indian En- 
gineering, which contains Mr. Campbell's “ note,” 
there is published also a communication on the 
Fairlie engine from a state engineer, who signs him 
self “ J.H.B.” “J.H.B.” has evidently some preju- 
dice against the Fairlie system, but on the whole 
he treats it justly, and we are certain, from the 
tenour of many parts of his communication, that 
he only requires a little practical acquaintance with 
engines constructed on the double-bogie system, 
to become one of Mr. Fairlie’s most earnest sup- 
porters. 

THE ST. THOMAS FLOATING DOCK. 

Ir will be remembered by most of our readers 
that on the 20th July, 1867, the floating dock 
in the harbour of St. Thomas, West Indies, was 
accidentally sunk. Subsequently, during the hurri- 
cane of the 27th of October in the same year, the 
steamship Colombian, of 2225 tons,»and the sail- 
ing vessel, British Empire, of 3000 tons burthen, 
were both wrecked simultaneously at one end of 
the dock. The dock, which sustained considerable 
damage, has recently been raised, and its loss and 
recovery form the subject of the two engravings on 





pages 122 and 123 of our present number. The 
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Laboratory, Sir J. Brown and Co., 
Shefiieid, Febraary, 1, 1871. 
A palysis of Glengarnoch Pig. 
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much more important piece of evi ence SUSE ay Sulphur we Trace } 
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ton of Glengarnoch iron was added. (Signed G. E. Barger, Chemist. 


of phosphorus in the Glengarnoch 
G. E. Barker, the chemist 


to which |] 
rhe percenta 
g iron, as stated by Mr 


re 


Laboratory, ®ir J, Brown and (o., 
Februsry 4, 1871 














pi . hs Anal; f Bessemer Steel after being Treated by Mr. 
of the Atlas Works, is 0.355 per cent., and the per- SI an's Process 
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5 : i Stee! after the 
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MECHANICAL REFINEMENTS.—No. I. 
To THE Eprror of EXGrrerina. 

Sir,— Few, indeed, are the practical working me- 

chanics who are able either from lack of time or want 


| of opportunities, to keep up with the great improve- 
|ments constantly being made in the mechanic arts, 


The lord of the craft. may have his leisure to read 
his books and papers, and thus know the most of 
the published accounts of this great work, or that 
Still that which is published is but 


half of the truth, for while one man, or firm, or 


| city may be inventing, patenting, making, adver- 
| tising, selling and heralding their achievements, 
| another, and others in a quiet-way do other good 


things, make practical application of some beautiful 
theory on the one hand, or misapply cute invention 
on the other. Neat mechanical dodges may be met 
with in nearly every workshop, and sometimes 


| works of accuracy and mechanical precision, where 
| least expected, 


If all the published and the un- 


| published—the failures.as well.as the successes—the 
| *: clever dodges,” the neat inventions, the cute con- 
| trivances, and the still-born wonders were generally 
| well known, few indeed would donbt but we are 


really living in the age of applied mechanics, and 
this age has sueceeded the age of mechanical toys, 
of the automaton chess player class, so it, too, must 
be suceeeded by another, and what that age will 
be (though it is as impossible to tell as it is tell 
what is to be the next great invention) the indica- 
tions are pointing towards an age of mechanical re- 


| finement. 


Rather than trying to accomplish the impossible, 
and sometimes nearly doing it, the aim will be to 
accomplish the possible, and do it in the most 
simple and thorough manner. In place of planning 


| an engine or a machine so as it may be easily kept 


in order and conveniently repaired, they will be 


achemed go as to always be in order, and never 
| need repairs—one piece to take the place of two, or 


a half dozen even—and friction surfaces so perfect, 
so well proportioned, and so universally self-adjust- 
ing and self-lubricating, that what they are com- 
posed of will be of little consequence so long as the 
tilm of oi] is maintained between them. 

In the place of wasting ingenuity inventing a 
machine to imitate the hand of man for turning, a 
nail plate genius will make the machine to make the 
nails without turning over the plate at all. In like 
manner, perhaps, by the time the type-setting ma- 
is made a success, the machine which does 


jaway with the movable type entirely will be a 


greater one 

While one man has discovered the fact that a 
perfectly true face plate can only be made by rest- 
ing it on three pomts. during its construction, it 
seems that he has let the idea rest there, and left it 


for dnother to plan the lathe, the planer and the 
| engine, which rests only on three points also. 


All 
mechanics will at a glance see the fallacy of making 
a lathe mathematically trne,; and then leaving it 
to be twisted about by the sagging of floors, or 


| settling of foundations when pivoting the legs at 


the tail end on a single bolt, will overcome the diffi- 
culty entirely; 80, too, with a common planer, 


| making the side frames extend down so as to form 
| two legs, and a single Jeg or an ordinary double leg 


pivoted to the frame makes a planer completely 
self-contamed and entirely free from outside in- 
fluences, so far as torsion is concerned. In design- 
ing the engine resting on three points, one under 
each main bearing and one neat the centre of the 
cylinder, other ideas seemed to have been combined 
with it, and many beautiful features introduced in 
the same work, which will afford snbject matter 


| for further communication. 


i am, yours truly, 
Aw Exeusn Encineer 1 AMERICA. 


Tue Moscersyey Gus Caruiacu.—A modification of 
Captain Moncrieff’s gun carriage on the barbette system was 
tried for the first tune last Friday afternoon at the Royal 
Arsenal, Woolwich. Im prineiple it resembles the original 
Monerieff carriage, the recoil each time the gun is fired 
bringing it down to the loading position under eover, but 
fied and improved by the 
carriage having been dispensed with, and the trunnions of 
the gun fitted to the elevator itself, at the other end of which 
is the counterpoise, which raises the gun to deliver its fire. 
The carriage tried last Friday was madé in the’ Royal 
Carriage Department, Royal Arsenal, Woolwich, and is 
ada: for the 7 in. breech-loading gun. The elevator 
works in an ordinary timber siege-gun carriage, and is there- 
fore called a conversion tf the service system, and the cost of 
ite manutactare is said to be only 1501., Captain Monerieff’s 
original system having involved an outlay of 7#/, or #601. 
The trials were private, but were considered to be satisfactory 








by the inventor and those who were present. 
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THE EAST HUNGARIAN RAILWAY. 
(Concluded from page 106.) 

WE must now d 

of the timber bridges to which we have referred, 


and one of which was illustrated in our two-page | 


engraving last week. It has been already stated 


that the superstructure of these bridges consists of 


Howe trusses or girders, and have a general span | 
of 20 metres: they are continuous throughout their 
entire length, resting upon the saddles, and shown | 
in elevation, at the pin head, in Fig. 5 of the 
illustration already referred to \ transverse # 
tion is givenin Fig. 4, from which the construc- 
tion of the bridge may be easily understood The 
chords or booms are of the usual distribution in three 


timbers, .33 x .25 metresin section : they are bolted | 
together by bolts 3 centimetres in diameter, with cast 
washers, and are jointed by the aid of heavy cover 


plates of wrought iron for the tension boom, and | 


\ difference 
joint, by the 


cast iron for the compression boom 
is observed between a centre 
using of single and doublk 
to increase the strength of the joint where required 
This will be readily understood from the 
The struts a are composed of 


and side 
runt I iates re 8} ‘ etively 
draw 14.) 


or diagonal 


wood, having a section .24«.25 metres, and ar 
doubled in the direction of the strain upon them, 
as shown in the tranaverse section, Fig. 4, and in 


the plan, Fig. ¢ They differ slightly in length, so 
as to conform with a camber of 10 centimetres, to 
which the girders are braced up by the ties in the 
centre of each #] The blocks, upon which the 
struts abut from the hardest oak, and let 


into the chords .08 of a metre, through their centre 


are cut 


the large tie bolts, pass tO a Cross timber above the | 


upper chord, apd through transom below the 
bottom or tension chord, the former piece consisting 
of hard wood, and the latter of pine timber well 
seasoned The plan of the strut blocks can be seen 
in Fig. 3, with bolt holes for the tie rods 
These tie rods in duplicate through each 
span and girder; the largest diameter they approach 
is 54 centimet the piers and abutments, re- 
ducing by halves to eight 4 the 
centre of the span, being so proportioned to the 
strains they have to bear At each extremity are 
screws and nuts, which are fitted upon wrought 
washers (1 thick), and by cast-iron bed 


a 


two 
are nt 
res at 


centimetre rods in 


iron 


centimetr 


plates to the timbers, having a thickness of 2 centi 
metres, ‘They are shown in Figs. 4 and 7 

The lengths of the strutea decrease from the ends! 
of the span towards the centre, to suit the camber 


before mentioned; they are arranged so that the 


counterbraces are single timbers of the same sectional 


area, and cross them in the centre 

the three being bolted transversely as it appears 
from Fig 6 On either side of the strut blocks 
transoms are let into the tension chord of a 
scantling in order to carry the rail stringers or 
longitudinal sleepers to which they are fixed by 
bolts of 2.5 centimetres diameter; these are .83 


metres apart, and over the piers and abutments are 
bolted to the « 
vide Fig. 2 


orbels underneath the line of rails, 


Shown in the half plan, Fig. 3 are wind-ties or | 
lateral braces between the girders. It will be seen 
that they are bolted to the transoms above and 
below the boom: they are halved in their cross 


joints, are of whitewood, and have a scantling of} 


20 met. x m The planking is § centimetres 
in thickness, and is carried by the upper transoms 
‘To attain further stiffness, the girders are connected 


over the piers by raking timbers to the transvers 


) 
{ 
zU ad 


bearers or heads of the pier superstructure ; they 
are lapped and bolted through the strut blocks 
and transoms lengthened for that purpose, whil 
the same construction is carried out at the abut- 
ments, and the girders are completed at either ex- 
tremity by vertical struts between the top and 


bottom chords 

We have not yet received any particulars of t 
tests of this bridge, and cannot therefore give 
the actual deflections under the various applications 
of the loads, but we hope at a later date to be in 
possession of some interesting data, which will give 
a trustworthy comparison with similar structures 
in the Austrian Empire, and with the more econo- 


ne 


mical examples that are erected in the United States | 


by engineers eminent in this department of engi- 
neering science. It will be very obvious to pro 
fessional and interested observers, that the dead 


weight of a bridge bearing these parts and scantlings | 


must be excessively heavy in comparison with the line 
load. In the present instance this weight exceeds 


escribe in detail] the superstructure | 


ENGINEERING. 


] 17 ewt, per foot run. The design, it is only just 
| to state, is imperatively insisted _— by the Han- 
garian Government Public Works Department, and, 
it must be admitted, is not quite consistent with 
our notions of the theory and practice of distribu- 
tion of strength and economy of material, yet as 
any criticism must be founded on a full considera- 
tion of all facts bearing upon the subiect, it should 
be remembered that the quality of the timber is 
very poor, and in many cases, it has been a matter 
of great difficulty to obtain the required scantling 
from the material offered by the country ; further, 
the extravagant use of cast iron, in preference to 
no small item of increase to the iron 
load, and, consequently, to the final gross weight 
of the structure 
It may not be out of place here to say a few 
words on the labour employed in the construction 
There is nothing more important 
than good carpentry in structures of such weight 
and dimensions. A timber bridge cannot be strictly 
called a permanent work, although it may last for a 
great number of years, and show as much power of 
| endurance in proportion to the prime cost, as to 
| strongly recommend its adoption in countries where 
| timber is very plentiful. But on all accounts it is 


wrought, is 


of these bridge 8. 


at 
diminish the stre ngth - the sections, exposed to the 





871 
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in hugging the banks of the river, which wind in a 
series of S's over the land, steep gradients are 
necessary, as both railway and river approach the 
hills, that rise very abruptly from the flats. There 
are thus occasioned ~~ from § to 10 metres in 
height, and requiring a large amount of material to 
render them stable, both from the sinking of the 
subsoil and the slipping of the sides. So serious 
does this obstacle Goons as to require continual 
stake and stone protection, together with alternate 
layers of fascines in the more dangerous places. 

Great attention is paid to the drainage of the 
slopes, and the culverts are both large and nu- 
merous. ‘They are all of ashlar masonry, and of 
very heavy proportions, according to the rules laid 
down by Government inspection. The general 
soil is a mixture of peat, clay, and sand, and in the 
side cuttings, water is usually met with at 18 in. be- 
neath the surface of the ground. 

From the town of Enyed, the line still keeping 
the western bank of the river Maros, traverses a 
long and picturesque valley, about three miles in 
width, lined on one side by a rugged mountain 





range, which, although not very lofty, presents a 
very bold front to the and on the other by a 
low range of sandy hills, from which arise a series 


view ; 


of the utmost importance that, from the very first, | of table lands culminated by the great flat that 
the parts should be well and faithfully fitted. After |bounds the Southern ( arpathians. Across this 
ew years each succeeding season will appreciably table land, some forty miles, the chief town of 


Hermannstadt is situated, and from the railway one 





severities of wet and dry seasons, will warp and/can now clearly see the snow-tipped peaks of the 
| crack along the fibres, thereby frequently requiring | Hungarian Alps. About half way -down this 
| renewal, and the difficulty besetting this task will | valley, towards Karleburg, is the junction between 
be much diminished by the original excellence of | the East Hungarian Railway, and the line to Her- 


design, as well as by the good workmanship of the | mannstadt, to the more Saxon district of Kronstadt 
) | t. 


whole. Unfortunately, in Hungary the local hands | These two towns are the most important of 
are Southern Transylvania, being also the most wealthy 


but very indifferent carpenters, and when the 
required i labour was for in the | and industrious neighbourhood in Transylvania. 
neighbourhoods of Pesth and Vienna, it was only | Chey are beautifully situated, and the latter has 





sought 


the worst of the trade that could be tempted | been said to command one of the finest prospects 
to come to the yards of the contractors. It |in Southern Europe. It lies at the very foot of the 
was, therefore, necessary to employ English car-| precipitous heights of the Carpathians, and in 


enters as foremen and instructors to the men, who 


p proximity to the great Pass, which affords the only 
tiocked from Hungary, Austria, and even Germany, | 
t 


means of journey into ‘Turkey for many leagues 
wether with Servians and Roumanians, and around. ‘Lhe junction above mentioned occurs near 
best workmen of all—from Italy. There was no| the town of Balasfalva, and the branch line crosses 
lack of sawing, punching, boring machinery, and | the Maros river by a bridge similar to the one de- 
lall necessary plant supplied by the energetic con- | scribed, but of a total length of 100 metres 
tractors, 80 that the employed hands were soon In the last length of the railway to Karlsburg 


itanght a new trade, but with great trouble and | there are several smaller bridges from 10 to 12 
| delay to the works. By the Hungarians especially | metres in span. They are of simple construction. 
was this labour increased tenfold, so vain 1s their ‘Two main beams, composed of two, three, or more 
| character, and so intensely, almost childishly, pas- | layers of double baulk timbers, each .25 metres 


| sionate their habit ; it thus became a most difficult | square, with oak packings, are bolted vertically by 


' 
intermediately, 





| task to teach the uninitiated, and often impossible 

to correct their mistakes 
[he bridges were all 

then taken to pieces, <A 


yut together in the yard, 
sent down the rivers on 


rafta, to the positions they were intended to occupy, 
when the piers were sufficiently advanced to re- 
|ceive them. At the point of junction of the branch 


|to Maros Varsahely with the main line, there isa 
called Koseard, which will form the 
market for the extensive crops of a highly agricul- 
tural district. Winding to the west, the railway 
lirects its course still along the lowlands, and in 
| proximity to the Maros, towards the ancient and 
prosperous town of Nagy Enyed. This locality 
a good manufacturing trade, rich vine- 
yards (from which is produced some of the best 
wine in Hungary), a public college and seminary, 
|and scientific libraries. It has withstood in times 
past the sieges of the Turks, and so late as 1848, in 
the insurrection of the Hungarians against the 
Austrians, it was almost burnt down by the ruth- 
less hordes of Wallachians, who, taking advantage 
of the absence of native troops, poured over the 
frontier mountains and committed such wholesale 
slaughter and depredations upon the unprepared 
inhabitants as can scarcely find a parallel in modern 
history. 

‘These Wallachs are largely interspersed through- 
out ‘Transylvania, being the chief labourers of the 
farms, and from their ranks were supplied almost 
the whole staff of excavators employed upon the 
jline. They are very bad workmen, being both 
weak and indolent; they foster a hatred to the 
Hungarians, and widely differ from the latter in 
| dress, custom, and religion, holding the tenets of 
the Russian Greek Church. To them may be at- 
tributed much of the tardy advancement of the 
| country. 

Almost all the railway, from the Aranyos Valley, 
}runs upon bank produced from side cutting, and 
‘about 2 metres in average height ; but occasionally, 


large station 


pe RKRERRE 





| rail strin 
| braces, 


board the cable to connect Dunkirk and Bordeaux. 
landing commenced on a 





bolts of 2.5 centimetres diameter. Let into these 
compound beams are the joists, which support the 
‘The whole is tied beneath by lateral 
finished off by a strong railing on either 
side, and supported by stone abutments. 

At Karlsburg the railway joins the existing line 
from Arad in Hungary, thus completing a circle of 
road from Czgled, and the capital city of Pesth. 

As is usual on the Continent, watch houses are 
constructed at every kilometre along the line, and 
various descriptions of level crossing gates are used, 
termed barriers, some of which are of complicated 
and expensive construction, worked by w naiae and 
pulleys from the guard houses for a length of 300 
to 400 metres. 

‘The stations are divided into three classes, ac- 
cording to the size of the town to which they belong. 
They are in general very superior roomy buildings, 
with every possible accommodation of tanks, turn- 
tables, engine houses, and the like. They are 
adapted to the prevailing style of architecture, 
belonging to the neighbourhood, which is of a 
composite Italian character by no means unseemly, 
and roofed with timber, according to the custom of 
the country. Far as they are situated from ad- 
vanced Western civilisation, they are a fitting ex- 
ample to the directors of wealthier and more im- 
portant railway companies, who sanction and 
enforce the erection of the mimic structures, to be 
seen in our own country, called local railway 
stations, where neither the comfort of the passenger, 
nor the accommodation of his goods, seem to be of 
any concern to the authorities, notwithstanding 
heavy freight charges and high travelling fares. 


gers 


Tue Dusxrex axp Bornpgavx TetzeeraPnu.—The steamer 
Internationa! arrived at Gravelines on Friday last, having on 
‘he 
and 4 was ‘satisfactorily 
performed in the course of the day, though a heavy swell 


caused considerable inconvenience to the landing party. 
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RECENT PATENTS. 

Tux following specifications of completed patents are all 
dated within the year 1870; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 715, 1s. 10d.) Samuel Chatwood and John Sturgeon, 
of Bolton, patent arrangements of steam hammers adapted 
for stamping ores, and also arrangements of valves and 
valve gear for steam hammers. The latter plans include a 
method of working the piston valve of a steam hammer by 
coupling a lever to the valve at the part where the latter 
traverses the exhaust space, thus avoiding the use of a 
stuffing box. 

(No. 719, 10d.) Francis Brusch, of Kingston-upon. 
Hull, patents a self-acting arrangement for governing the 
dampers of steam boilers. According to this plan the 
steam is made to act against a flexible diaphragm, its pres- 
sure being resisted by weighted levers which are connected 
to the damper. The arrangement is such, that as the 
pressure of steam rises the damper is closed and vice versd. 

(No. 737, 1s.) George Tysack, of North Shields, patents 
arrangements for transmitting motion from the axis of a 
capstan direct to the axis of a windlass barrel without 
intermediate gear, the plans being such that the windlass 
and capstan can be worked together or separately. 

(No. 746, 1s. 10d.) James John Stevens, James John 
Frederick Stevens, and Warwick Alan Stevens, of 237, 
Southwark Bridge-road, patent arrangements of locking 
gear for railway points and signals, which we could not 
describe clearly in the space available here. 

No. 747, 1s. 4d.) William Arkell, of Lyntaff House, 
ham, patents some curious arrangements of hoists 
g railway trains, guns, &c., &c. Mr. Arkell appears 
think that there is some novelty in the employment of 


f for raising platforms. We 





Che 


for 





lifti 
t 
water balances and of screws 
No. 749, 10d.) William Husband, of Hayle, patents 
| f pneumatic stamps for crushing 
These plans are worthy of the attention of those 
hinery, and we shall pro- 
) say about them. 


improve 
rea, &c. 
interested in our stamping mac 
v have 


arrangements « 


something more t 








No. 751, 10d.) Robert Winstanley, junior, and William 
Barker, of Manchester, patent an arrangement of coal- 
tting wchine i which th grooving of the coal is per- 
cutters fixed ar i the periphery of a revolving | 
r disc, this wheel being driven and supported in a 
! ner. We cann lescribe the details of these 
pia s he re. 
No. 757, 8d.) Fre k P son, of Glasgow, patents | 
the hot ca " or residua of bitu 
is a illuminating us a oil producing coals, 
shales, or minerals in close sel ntil cooled free from 
for the subsequent purp of making ‘ moulders’ black 
(No. 762, 1s.) John Henry Johnson, of 47, Lincoln’s- | 
ields, patents, as the of Jacques Théophile 
Gautreau, of Paris, arrangements of governors, so constructed | 
that the amount of steam s lied to the engine is varied | 
according to the strain transmitted to the driving shaft by 
the latter. The details of the plan (which, by the way 
has been several times proposed in other forms) have been 


de 


ns 


niously worked out, 


on 


n made to avoid terati 


ild caused by variations in e pressure of the steam 
1 to the engin I irrangement of governor 


uppire 
1 








constitutes a dynamometer measuring the power exerted by 
the eng x 

(No. 776, 10d) William Rainforth, senior, and William 
Rainforth, junior, of Brayford Head, Lincoln, patent the 
ingenious arrangement of adjustable corn screen, described 
by us in ouraccount of the Oxford Show of the Royal 
Agricultural Society Le page 74 of our last volume. ) , 

No. 782. 6d.) Julius H in, of 30, Coal Exchange, 
patents construc r e 8 and ends of railway coal | 
wagons, of an f wrought iron I laced one 

the otl i ther as shownin the 





| 





annexed sketch. No doubt strong wagons could be built in 
this way, but the weight would be very objectionable. 

(No. 784, 44.) John Henry Johnson, of 47, Lincoln’s- 
inn-fields, patents, as the agent of Leopold Wiart, of Paris, 
methods of employing disintegrated wood for the construc- 
tion of roadways, or as a cushion for railway sleepers &c. 
It is proposed to employ the material mixed with pitch or 
asphalte. 

(No. 785, 8d.) Francis Virtue, of the Liverpool Oil 


es not appear to | 
of speed which | 


the pressure in hydraulic presses, illustrated and described 
by us on page 444 of our last volume, 

(No. 801, 84.) 
chester, patents making and fixing the water space rings 
round locomotive firedoors, &., in the manner shown in 
the annexed sketch. According to this plan, the firehole 


id 


m4 
ZETA 
ring is made of the section shown, it having a lip which 
protects the edges of the copper firebox plate, c, from the 
action of the fireman's tools, and it is secured in position 
by stays, d, which are screwed into the flanges of the ring 
rivetted into countersinks formed in the plates of the firebox 
and casing. 

(No. 803, 10d.) Robert Girdwood, of Edinburgh, patents 
an arrangement of stone-dressing machine, in which the 
stone is cut by a number of chisel shaped cutters acted 
upon by hammers. We could not describe the machine 
briefly, but it appears to us, that the designer in attempting 
to imitate the process of dressing stone by hand, has 
allowed himself to be led into much unnecessary complica- 
tion. 

(No. 





i a 














809, 1s. 6d.) James Murdoch Napier, of York- 
road, Lambeth, patents some ingenious arrangement for 
pouring and moulding metals, the plans being particularly 
applicable to the production of small articles such as blanks 
for coins, &c. 





STRAINS ON SHIPS AT SEA. 

Os the evening of yesterday week a paper embodying an 
investigation of the strains which ships undergo at sea was 
read before the Royal Society, by Mr. E. J. Reed, C.B., late 
Chief Constructor of the Navy. The author, after pointing 
out that little or no practical progress had been made on this 
subject since the early part of the present century, pro- 
| ceeded to state that the introduction of steam navigation 





| a thorough examination of it extremely necessary, and that 


various descriptions of modern vessels, viz., Her Majesty's 
yacht Victoria and Albert, as a type of long, fine-lined, 
lightly-built ships, with great weight of engines and boilers 
in the middle ; ; 
ships, with great weights distributed along their entire 
length; the Bellerophon, as a representative of short, stoutly- 
built ships, with weights more concentrated; and the 
| Audacious, as a model of ships with extremely concen- 
| trated weights. The smooth-water strains of all these ships 
| were illustrated by numerous diagrams embodying the re- 
sults of various calculations, and the effects of placing such 
ships among waves were then no less fully investigated. The 
great bulk of the paper consisted of detailed calculations 
unsuited to our columna, but some of the facts and figures 
| deduced were very striking. It was shown, for example, 
that a ship like the Minotaur, floating among waves 400 ft. 
long and 25 ft. high from hollow to crest, which have a 
time of transit of about 84 seconds, passed in half that 
time from a bending or breaking “moment” of 140,000 
| foot-tons tending to break her in two by the dropping of the | 
| ends to a reverse strain of 74,000 foot-tons, so that fifteen | 


| 
j 


nated it, having these enormous quantities for its positive | 


Stanhope Perkins, of Gorton, near Man- 


and of iron and steel as shipbuilding materials had rendered | 


he had consequently selected four ships, as types of the | 


the Minotaur, as a type of long, fine-lined | 
| cess. 





times per minute a “wave of strain,” as Mr. Reed desig- 


NEUTRAL FLAMES, 
To tx Eprror or Exernernine. 


S1x,—In « series of in ing articles which recent] 
published upon the reba 9 and steel sdenufnstare, 
you have attributed the principal part of all modern success 
in iron metal] to our better knowledge of the properties 
of heated isting of combustible gases, and of 
the products of combustion in different proportions, and also 
to the power which has been given to the practical metallur- 
gist for producing so-called neutral flames by means of the 
Siemens furnace. Although! do not desire to detract from 
the merits of the Siemens furnace as a moder: tuvention of 
great utility and importance, I desire to point out, if your 
valuable s will permit it, that’ the notion of a neutral 
flame, and a great deal of the reasoning in metallurgy that 
has been based upon ite assumed properties, is a fallacy. 
There is no such thing as a neutral flame in reality ; you may 
gootane upon paper a series of equations or chemical 
ormulw which will re t the idea, but you cannot in a 
furnace under the conditions of actual practice produce an 
atmosphere which shal! maintain itself at an elevated tem- 
perature by the act of combustion, and still contain no free 
oxygen in any part of the internal space of the furnace. The 
combustible gases and the heated air which are mixed 
together in the Siemens furnace must enter into it through 
passages of such dimensions as will in reality prevent all 

ibility of these mixing intimately with each other. 
atmosphere of the fi of being one uniform 
mixture of heated , such as you have assumed and de- 
scribed it, is divided isvegularty into currents of very different 
character and composition. In the vicinity of the air passages 
an undivided body of heated atmospheric air will be found, 
while close to the mouth of every su a dense body 
of coal-gas is constant! intai y to combine with the 
free oxygen, but unable to reach it in proper time. Ina 
similar manner you will find further on at MS pean distance 
from the flues or regenerative passages mi gases of very 
different proportions. There will be volumes of flame in 
which the oxygen predominates, and which you would call! 
oxidising flames, and there will be other quantities of 
smoky flames overcharged with coal gas. Perhaps, through- 
out the length and breadth of the furnace, there will be one 
lucky spot where the r average will be arrived at by a 
correct intermixture of all these different bodies of flame, but 
there are no means for finding this precise spot in any par- 
ticular furnace, and there is no guarantee if you had found 
it at at any particular moment that it will not shift ite place 
within the next few seconds. These considerations, as a 
| matter of necessity, lead to a contradiction of a great deal 
that has been said in favour of many modern metallurgical 
processes carried on in the Siemens furnace, and for which 
the neutral flame is considered an essential element of suc- 
I do not deny the practical advantages which the 
Siemens furnace affords for the manufacture of cast steel, 
either in crucibles or upon the open hearth; nor do I deny 
the advantages and economy of the Siemens puddling furnace 
as an improved appliance in our modern forges, but I deny 
that any of these advantages of the Siemens furnace can be 
due to the neutrality of the flame, in consideration of the 
fact that neutral flames do not exist, and cannot be maintained, 
in reality, in any furnace now in existence. It appears, 
therefore, that some of the theories which you and many of 
your contemporaries have propounded ought to be modified 
to a certain extent, and I also venture to express my opinion 
that some of the advantages which you have ascribed to the 
Siemens furnace as compared with other modern systems of 
combustion may be purely imaginary, or at least of smaller 
importance than you have described them to be. 
I am, Sir, your very obedient Servant, 
Glasgow, February 14, 1871. A Buacxsmirn. 
We have commented on our correspondent’s letter on 


| 








mo 


and negative amounts, sweeps through the fabric of her | another page —Ep. F 


hull. The Victoria and Albert yacht has to undergo, in 
like manner, strains which tend to break her downwards 
at the ends with a force of 16,400 foot-tons, and in less 
than four seconds encounters a strain tending to break 
| her downwards at the middle, and let her engines and 
| boilers fall through her, equal to nearly double this 
jamount, or 31,000 foot-tons. 
| change of strain in this lightly built hull is proportionately | 
| greater than that of either of the ironclads. The Belle- 
rophon’s maximum strains in waves, similarly calculated, | 
| were 43,600 foot-tons and 48,800 foot-tons respectively. | 
In illustrating the influence which rapid ‘changes of strain 
exert upon structures, the author referred to the experi- 
| ments of Sir W. Fairbairn, who has shown that the joints 
| of an iron-rivetted beam broke under the action of a rapidly- 
alternating strain, although it was only one-third in amount 
| of what the beam would sustain at rest. Mr. Reed stated 
| that his investigations had shown many of the general 
| principles laid down by former investigators, who had dealt 
| with very different forms of ships, to be erroneous, and, in 
particular, opposed the very common notion that there is a 
| compensating action between the strains of and the wave 
| actions exerted upon very long, fine-lined vessels. He further 
| stated that while the weakness exhibited by many modern 
ships had induced him to enter upon these investigations, the | 
result of them had been to convince him that calculations 
which had hitherto been neglected were becoming daily 
more and more necessary, especially as the length of steam- 
ships and the lightness of their construction in iron and steel 
were being very rapidly and simultaneously developed. The 
paper will probably be’ published at length in the Phileso- 
phical Transactions.— Times. 


| 
| 
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| 
| 
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Lospos Iynrerwatiosat Exursition ov 1871.—Her 


Majesty's Commissioners have sent letters of invitation to 
the following musical composers of Ew 
uesting them each to compose a suitab 


the openin 
M. Pee 


repean celebrity, re- | 


of the Exhibition on the Ist of a 
Herr Wagner, Signor Verdi, and . Arthur | 
i 





Mills, Liverpool, patents the arrangement for registering 


Sullivan. 


It is remarkable that this | multiply in 


FOG SIGNALS. 
To rue Epitor oy Exornernine. 
S1x,—In railway practice it is found that cases of collision 
roportion to the extent and density of fog, and 
it is a regulation that during fog men, must be out on the 
line to give the drivers duplicate signals of the signals shown 
upon the auxiliary post. 

But having no fixed rule laid down for their guidance, 
they exercise their own discretion, and sometimes may be 
found standing inside instead of outside the distant signal, of 
which they are supposed to act as repeaters. 

Should they go out of the range of the sight of the signal, 
it cannot be asserted that they are in a position to correctly 


| repeat it, and it is no uncommon thing for a fog-man to show 


to a passing train a signal, his authority for which reste on a 
glimpse he had of the signal some five or ten minutes before. 

With a view of placing the responsible duty of fog signal- 
ling on a surer footing, will you permit me, through the 
medium of your journal, to suggest a plan which would place 
a fog-mean at a fixed distance outside the distant signal, and 
enable him to give to drivers a repeating signal, which might 
be accepted as certainly representing that shown on the post. 

I would supply each signal-box with a light strong cord, 
not given to kink, fitted with a weight at one end, anda 
hook, or spring clip, at the other. A few wooden stakes 
should also be provided, baving a fork at the top end, with a 
reel let in ; a it should be an order that when a fog-man 
comes on duty he should call for the tackle, and, on arrival 
at the auxiliary signal, first attach the cord to the signal 
wire, and then place the stakes at intervals, g the line 
over the reels until ran out, when, with the weight as a tell- 
tale, the working of the signal would be known to him, and 
he, without moving, could repeat the same to the passing 


le piece of music for | driver, giving him the benefit of the distance intervening 
namely, | between him and the fixed signal. 


1 am, Sir, yours respectfully, 


February 14, 1871. Savery. 
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SMART'S SLIDE VALVE. 




































































































A YEAR'S TELEGRAPHY. 









































































CONTIN tS Bi KES 
, To tHe Epitor ov Everrereina, A sort return, published in the papers of last Friday, 
: — 7 Snecsenas | Ste,—In your impression of 27th ult., which has just been | enal les us to review with some accuracy the telegraphic 
I 4 r your pa ¥ Con-| shown to me by a friend, you make some remarks on my | business of the Post Office during the first twelve months of 
tinuous lbrakes,” I generally read expe 4 find some | patent slide valve. In reply, allow me to make the following | its existence. The telegraphs were acquired by the Govern- 
m "4 4 preventing ral.way « ts In read-| remarks First, to call your attention to the fact, that clever | ment at the end of January, 1870, and the number of 
og J } Clark's letter, dated t t.. in your issu und experienced engineers differ as to the proper mode of cal | messages forwarded from telegraph stations since the 5th 
t do not | anything : { prevent alating the pressure and friction even on ordinary slide | of |February last year have been published week by week 
n ti that gv I ty | valves, some saying that the whole area should be taken into | im the daily papers. It is a comparatively easy matter, 
' . a ter J forta y, 1 think, | account, and others only the area equal to the port or | therefore, to review the business of the department; and as 
" t ea to any esu j rts. Some again say that hard packings, or grit in the | ite institution was im every sense an experupent, the review 
g ys says stot | stuffing-box, of the valve spindle have much to do with the | may be of interest. 
st what is and what is not to Mr. Naylor at friction of the ordinary slide valve. To prove this, Ij Inthe year ending the 4th of February 9,460,338 mes. 
to on l. The weighted ted by need only refer you and your readers to the discussion on a | sages were, according to thesé weekly returns, “ forwarded 
Spring was first patented by e Mr. New n 1854; both | paper read before the Society of Engineers on the 5th of | from postal telegraph stations in the United Kingdom ;” or, 
i ti ul in : | I have | February, 1866. In view of these diiferences of opinion, | on an average, 181,929 messages in each wee The first 
. la DY M New . x ‘ referred t allow me to remind you that this isan entirely new construe- | week of whi h we have any record, that ending on the 
t I lscover any ide y whatever between the two | tion of slide valve, and ask you to recollect the old adage so| 12th of February, 1870, only aceounted for 128,872 mes. 
ay s her in shape oraction. 2. He says The means | congenial to engineers, “ The proof of the pudding,” &. | sages. Last week no less than 186,386 were despatched. 
for working brakes by compressed air by a crank or cam on Secondly, in my specification and drawings, you will have The business, therefore, has apparently increased by about 
t! an axle was patented by Kendall in 156 Mr. Beattic found that my valve is made with real steam ports on one of | 60 per cent. ; but this increase is of course partly due 
‘ South-Western used an eccentric on the axle under a | the inclined side faces and false ports on the other, and I have | to the cireumstance that the new system, which is in full 
guard's van for working an air pump at least thirty years | found by experiment, thatthe friction is lessen¢ i by making | operation now, had hardly been fully ado ted last February. 
ag | the valve with such false ports, and on such premises I have | The busiest week since the formation of the department was 
I believe Mr. Kendall's m has been tried in this | * Tight to conclude that the presence of the other ports also | that ending the 23rd of July, when, partly owing to the 
country, and consisted in working an sir pump, or pumps, | 248 materially to lessen the friction. [ complications on the Continent, and partly probably to the 
from the axle under the guard’s van compressing air, and I will not enter into the fact of the benefit resulting from | activity of the racing community, 254,194 messages were 
that when the brakes had to be applied, the high-pressure | 41g ®wey with the valve spindle stuffing-box, &c. Enough despatched. The idlest during the financial year was the 
air was let into a flexible tube running under each carriage, | ° 849; that actual use of my valve by eminent firms, and on | last week in the year, when, in consequence of the ( hristmas 
w os leading to « eviinder attached to each. and|™Y Wm engine, and that without either stuffing-box or | holidays, the number was reduced to only 144,041. The chief 
through that medium the brake blocks were forced aga eover of any kind (which I shall be glad to show you or any exceptional employers of the telegraphs appear to be the 
the wheels Now, as I actually pump water instead of air ther engineer), prove that the friction is 80 much less than racing community ; all the great racing fixtures—Epsom, 
end es I have not inder each carriage, [ fail | *2@t. of the ordinary slide valve, that the absence of the | Ascot, Newmarket, and Doncaster—apparently producing an 
{ rany id Mr. Kendall's system and | t¥fling-box would uot account for it alone. immediate increase of business, Even Parliament had a 
» Ow But the valve possesses other advantages which several | lesser influence on its activity; the prorogation having 
, |eminent locomotive engineers have already perceived and | involved a smaller diminution in telegraphic business than 
The third charge is, “The availed themselves of, for instance, the means for drawing off | the close of the racing season. The figures which we have 
Ky i arr ment of the condensed water. juoted Jo not give us a very high idea of the usefulness of 
: a wee Fe ' ‘s ge, § tty . Your idea as to the steam tending to force my valve off | the new department. The Post Office has not been trusted 
ha ir f Mr, I ridge’s system befor it I | the face and causing a pressure against the inclined surface | with one message for every three persons. When we 
know Sir W. G. Armstrong has used that system in h sa mistake. Pray allow me to assure you that the valve | remember the exaggerated conceptions of the probable utility 
h . , ' my yous © grees © . ats as it were, when under full steam, &c., that there is no | of the new office which were formed only a year ago, we are 
The x , is number four. He says, “ The operating | pressure either against the face or the inclined surface. This | forced to the conclusion that the results have fallen lamentably 
a tre - 1 g brakes by slackening a tir s chain | may appear at first glance to be puzzling, but herein consists | short of the anticipations of its promoters. The fiscal effects 
: tig ng and a ng a weighted rt ne of the great advantages of my patent At any time I | of the scheme are less easy to discover; but it is nevertheless 
y gra was patented byt st m re will show that under full steam I will disconnect the valve, | possible to form some conclusions on this point. From the 
t we find ‘ sal tr and work it by hand by the spindle alone | 6th of February to the 2nd of April we know that 1,207,110 
r each carriag ‘ with a : I am Sir, your obedient Servant messages were forwarded ; and adding to this number those 
1 al \ wr t t by : James Smart. | which were probably sent before the first of these dates, of 
hie : ; wh 5 so huis | Has Mr. Smart tested the power required to move his | which no record has been published, we may assume that 
tay 1 um tow ar sas | valve with steam on and steam off If his valve is perfectly | about 1,535,000 messages were transmitted in the remnant 
r i t ntr juilibrated there should be no difference in the of financial year 1869 70, That business produced a 
x per W n whe is Pert aps he will inf us of the result of an ¢ xperiment of | revenue, ace rding to Mr. Lowe's budget speech, of 100,000L. 
n " reas i y this kind, and at the same time state the dimensions of the Since the 2nd of April 8,263,227 messages have been de- 
ked i ak valve and the pressure of steam used Ep. E.} | hed, and according to the same computation, thé 
" " Any s : | revenue arising from them ought to have amounted to up- 
. and . I see any analog wards of 600,000/. But the actual receipts paid into the 
: DREDGING MACHINE FOR THE RIVER Exchequer have only hitherto reached 450,000/., and we are 
7 en driven to the cone yn that the receipts on the 
sare @av I ks to sus e rocking WITHAM + sequently drive pth. tigger eee h if a th 
. . ) nee . k were ad . ad * | iret commencement ol he un lertaking were, either fr m 
. Ih . st sy hae To rae Eptror or Exe NEERING. ,.. | payments in a tvance by large commercial firms, or from other 
— 5 wt : " SIR ly attention has been directed toa letter which | causes, unusually large, and have not, at any rate, been sus- 
i “ ; ee appeared in your,valuabie paper date bruary ord, reterring | tained during the present year 
, . - to Hobrough’s dredger and mud-earrier, i which strikes me i The expenditure of the de partment has been at least as 
. as being very unfair towards the above mentioned gentleman. | large as Mr. Lowe anticipated. In consists, first, of the 
ws 6 r . ‘= wita 3 ause I’! T am, therefore, desirous of stating that in the early part of | actual cost of the business, estimated to amount to 260,000/., 
I : . original Drak I ove & 1867 the first carrier was made by Messrs. Clayton, Shuttle- | which, as that sum has already been reached, will probably 
y= = © . wae ° Mr. Clark | worth, and Co., and as their draughtsman | prepared the } be exceeded ; and second, the interest of the stock created 
ae g ' ther is thing new | drawings for the same, the work being carried out under the | for the compensation of the private companies whose business 
; . - waves : pointe ervision of Mr. Good, manager of the machine department | Government juired, involving an annual charge of 210,000/, 
' ha at Stamp End Works. In every case Mr. Good obtained al | To these items might possibly be added the sum, a little over 
4 Vne W i alare and information from Mr. Hobrough, and rhim | 100.0001 redit to the Consolidated Fund), for th 
ba ‘ g effect vy, ar as the strongest reason belrev t org mail | extinction of the ‘legraph hye It is certein. , 
- anated from | slthough he improved upon many | that the new business ha involved this year an « xpenditure, 
: y : matters of deta as t work pl led under these three heads, of more than 670,000/., and it is prob- 
\ th Mr. Good and self are anxious that full just able that, as the cost of the business for another seven weeks 
‘ i be done Mr. Hobrough in the matter, your inser n of | has still to be defrayed, this outlay will ultimately be raised t 
5 1 5 2 foregoing tacts will greatly ig at least 720 > nst this we have to set a revenue 
. ‘ ae. | Yours truly which has hitherto only amounted to 450,00 and which 
ve} ts | Joserm J. TyeRxeue ayy James (x |} will not apparently ultimately reach more than 600,00 
. v Ay ir 8 ng Lincoln, February 13, 1871 | Whatever verdict may be pronounced on the telegraphic 
as t y ‘ my t | business of the Post Office, it is apparently impossible to as- 
s ow! ! und It kina | sume that it has proved c ercially a success.— Pall Mail 
stat for. a wha a | Tur Grout Cotttery.—We understand that it has been | Gazette. 
‘ not exe ) speaking | arranged to reopen the Gnoil Colliery at Neath, which has | = — 
ks, a “ , n closed upwards of sixty years owing to the Gnoll »| Amertcaw Parent Extenston.—The Fairbanks patent 
uving during that time been used for residential | for railroad truck scales has been extended by the United 
" : s until a short time ago, when a lease of the mit | States Commissioner of Patents for seven years. It is stated 
k : w, if} granted to Mr. Parsons, of Neath, and others. This hasresulted | that these scales have been put in use to the amount of 
I i . ‘ s ‘ t ted com ng formed by Messrs. Fearon, Clabon, | 739,000 dollars. 
j nts w Unite ‘ Fearon an helford and Rol n, of London. | 
8 at . r portions | Th lliery is yurably situated on the outskirts of | Lowponw Iyreayatioxat Exursrrios ov 1871—Mr. J. 
this | the town, whicl it the control of the local trade. | C. Buckmaster has been appointed by Her Majesty's Com- 
a ull por was a i by him when | Its proximity t h Wales main line and to the ports | missioners to deliver an address on the value of the Exhibi- 
“ , som s which | of Briton Ferry, Swansea, &c., by rail, as well as by river and | tion and its bearing on Industrial Instruction, designed 
, anal, afford great facilities for shipment. These combined | particularly for the working classes in all the large towns of 
t as a| advantages augur well for the success of the « liery. the country which express a desire to have it, 
i a A tT | — 
| Dearne or Mr. Perer Toory.—We regret having to re Tas Onto River.—A recent report of the United States 
: aT | cord the ath, on February 4th, of Mr. Peter Thorn, of the | Engineer Corps on the improvement of the navigation of t! 
It I ; at | firm of Messrs. Thorn and Co., contractors. The deceased | tes that the system hitherto adopted of building rip- 
ir. ¢ “ n | gentleman was the son of Mr. William Thorn, coachbuilder, | rap stone wing dams, and guiding the water into compara- 
I wl ls t in ut he | of London, and was 49 years of age when he died. He was | tively confined channels, does not effect all that is required 
’ 3} ally a ats itas a pub | much respected and esteemed for his integrity and upright | for the entire improvement of the whole length of the river. 
" as ys “ rtly publicly | dealings in all the various relations of life. In connexion | The Engineer Corps seems to incline to asystem of locks and 
ow : wn, I g, for the present, to | wi rm he executed the masonry of the railway bridge | dams. The total fall between Pittsburg and Louisville is 
" And in t antime, perhaps, | Thames at Blackfriars, for the London, Chatham, | 908 ft., requiring 61 dams and 51 locks, with a lift of 6 ft. 
kes may ak for themselves. The | and Dover Railway Company, and subsequen built the | each. Between Louisville and Cairo it is calculated that 15 
. mor nee in them than | new road | » at Blackfriars, besides being engaged on | dams apd 15 locks would be required, making a total of ‘ 
Mr. Clark or my an say on the subject. any other large building contracts which he conducted to | locks and dams for the entire length of the river 967 miles. 
I am, Sir, y nost respectfully }a satisfactory conclusion. His death, which is much re- | The cost of the works suggested would be 23,777,062 dollars 
’ Wau. Naywos. gretted, is attributed to over anxiety in connexion with the | or 24,559 dollars per mile ; and itis calewated that the works 
Mildmay Park, N., February 14, 1#71. carrying out of the Blackfriars Bridge contract. could be executed in two years. 
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ENGINEERING PROGRESS, 1866-70. 
No. VL—Beiwce Consrrvcrion, 

Ix reviewing this branch of engineerine progress 
during the past five years, two independent conside- 
rations present themselves; the first, the advances 
and the changes that have been made in the theory 
of bridge construction ; the second, the results that 
have followed from our previous knowledge of the 
subject, and the additions to our information during 
the time named. Leaving for another occasion the 
consideration of theoretical progress, we will for 





The smaller bridge has six openings : 


Total length. 
ft. in. ft. 
2 spans ee wo 86 we ove 166 
” ove oe 86 0 ian eee 170 
2 draw spans 9% 0 .. ove 190 
6 525 


The piers are of ashlar masonry and béton, rest- 
ing upon piles driven over an area enclosed by a 
timber curb 18 ft. wide by 45 ft. long. ‘The pier of 
the swing span, however, varies in construction, 


the present confine ourselves to an inquiry into consisting of four cylinders, 14 ft. in diameter, and 


the absolute material 


progress that has been | filled with béton. 


With the exception of the upper 


effected, and a brief notice of the prineipal bridges | member of the girders and the vertical struts, the 
that have been constructed since thé commence-_, fixed structure is of wrought iron; the girders are 


ment of 1866. 


For works of the greatest magnitude we have to| formed of links with pin joints. 
turn to the United States, where the incessant pro-| has members of wrought iron. 


all parallel with diagonal bracing, and bottom chords 
The drawspan 
The girders of 


gress of railroads, and the increasing demands of the smaller bridge are of the form known as the 


call for the 


business, 


trade, separated by great natural Obstacles, to sur- | central towers between the spans. 


junction of centres of | Bollman truss, with “ hog chains,” passing over the 


The following 


mount which require frequently works not only | is a summary of all the materials employed: 


without precedent, but works which ifivolve at the 
same time great originality in design and economy | 
in construction. In alluding to these we will not! 
attempt to give to each its proper order with regard | 
to time, but mention them as they occur to our re- 
membrance. 


We notice that a large bridge has just been com- | , 


pleted across the Mississippi, at Hannibal, in the | 


State of Missouri, effecting important railway com- 
munication. It has a total length of 1580 ft. divided 
as follows: 

4spansof 180 ft. each=720 ft. 

2 At 260 ft. = 50w ft. 


1 draw span 300 ft. ,, 3800 ft. 
Piers = 60 ft. 
1580 ft. 


he foundations are of piles driven through a deep 
bed of sand down to the rock, and protected by 
loose stonework dropped around the pier, and upon 
the piles the masonry was lowered in caissons. The 
girders employed are 23 ft. and 25 ft. deep for the 
180 ft. and the 250 ft. spans respectively, while the 
I 


ivot opening has a centre depth of 34 ft. decreasing 
» 26 ft. at the ends. The Whipple is the form of 
truss adopted throughout. The platform width is 
18 ft., the road level being at the underside of the 
girders, and it is intended for a general as well as 
for a railway traffic. The total weight of ironwork 
employed is 1350 tons. 
At the close of 1868, a large railway bridge was 
ipleted across the Mississippi, at Dubuque, in 
e State of Towa, completing the connexions be- 
en the Union Pacific Railway and the Eastern 
States, The total length of the structure is one- 


} 
| 


Wrought and castiron _.... 2,200 tons 
Masonry oe ese ; 11,000 eub. yds. 
Rubble masonry __... ose 10,000, 
Timber ne ‘ah wa 8,500,000 ft, B.M. 


Earthwork .., ove 10,000 eab. yds. 
Permanent way oe ose 7,438 ft. lin. 

The total cost was about 1,500,000 dols , and the 
ime occupied in building the bridge was 22 months, 

The Cincinnati Suspension Bridge, designed and 
erected by the late Mr. John A. Roebling, had, at 
the time of its completion, the largest span that 
had ever been constructed. 
was prepared so early as 1856, and work was com- 
menced about that time, but from different causes 
the bridge was not finished till 1867. «It. is in one 
large span, and two half spans, and the two massive 
sandstone towers stand upon limestone foundations. 
These piers are 86 ft. by 52ft. at the bottom, and 
200 ft. high. Each tower is pierced by an archway, 


| 75 ft. high and 40 ft. wide, through which the road- 


way passes. The abutments consist of arches, 
which carry the roadway approaches. The cast- 
iron anchor plates are 50 ft. below the surface, and 
are connected to the cable shoes by flat bars. The 
suspending cables are of wire, each cable consisting 
of 7 strands, with 740 wires in each strand, so that 


; there are 5180 wires of No. 9 gauge in each cable. 


At the tower the cables pass over saddles resting 
on rollers, ‘The roadway is suspended from the 
cables by ifin. wire ropes, except at the centre, 
where the diameter is 13 in., placed 5 ft. apart. The 
following is an abstract of some of the principal 


| quantities and dimensions : 


} 


third of a mile, not including the western approaches, | 


which are on a viaduct of trestle work 3200 ft. in 

length. On the eastern side, 

tated the construction of a tunnel 835 ft. long. The 

bridge is divided into seven spans, as follows, in- 
uding the piers 

2 spans of 500 ft. 

{ a 900 ft. 


250 ft. each= 
225 ft. 
1 swing span 360 ft. long=360 ft. 


1760 ft. 

[he diameter of the centr« pier is 20 ft., and the clear 
openings left on each side of it by the swing span 
are 160 ft. wide. The foundations of this structure, 
like those of the one just described, are of timber 
piles driven to an average depth of 27 ft. 6in., the 
piers being of masony. The width of the platform 
is 16 ft., the low-water headway is 31 ft. 6in., and 
that at flood level is 10ft. It is worthy of remark, 
that the ironwork for the superstructure weighing 
1285 tons, or .73 ton per foot run, was made and 
erected in eight months. 

rhe Quincy Bridge, across the Mississippi, in the 
State of Illinois, was erected to connect the railway 
system on both sides of the river. It consists of 
ne main bridge, 3189 ft. in length, a timber viaduct, 


and a second bridge over a branch of the Missis- | 


sippi, 525 ft. long. 
The larger bridge 
as follows 4 


is divided into eighteen spans, 


Total length. 

ft. ft. 
1 span as GR = ar ae 
2 draw spans “ee 181 ee oo 362 
1 span one ‘ite 250 iP sok 250 
1 be 20 pays ul 200 
1 199 dso js 199 
l 158 ~—J abe 158 
10 ,, des = 157 i «. 1570 
L » she obs 200 es tbe 200 
18 3189 


the high banks neces- | 





«+» 1057 ft. 


Main span from centre to centre of towers 


Side spans from abutment to centre of towers... 281 ft. 
Total length between abutments > --» 1619 ft. 
Elevation of floor above low water at tower ... 91 ft. 
‘a pa * » inecentre ... 103 ft. 
Length of north approaches B41 ft. 
, south - obs oon awe ft. 
Total length, including approaches -» 2262 ft. 
Number of cables oe wed 2 
Diameter of ,, 12} in. 


Number of wires in each cable ... ove -- 5180 

»” ws both cables... -- 10360 
Average strength of one wire ... «es 1620 Tb. 
Ultimate - cable ... . 4212 tons 


m4 * both cables... ‘ii o. 8424 
Number of stays in main span... se oe 76 
Strength of each stay - os ‘ 90 tons 
Weight of main span between towers... 1500 


” 


59 ¥ as far as supported by 
cables... soe een eos _ +» 1300 tons 

Deflection of cables in main span ond oe «= ft. 

Section of each anchor chain ... ace ee» 190 8q. in. 

Greatest weight resting on the foundation of 

each tower pave ose eco ace -» 32000 tons 

Area of each foundation ees eos oe 8250 

Pressure per square foot eve one oe = SBB 

Cubie contents of masonry in each tower 400,000 ce. ft. 

The contract for the construction of the Cincin- 
nati Bridge was taken in 1856 for 1} millions of 
dollars, or about 365,000/. 

Another great suspension bridge was completed 
about the end of 1867 over the Cumberland river, 
in the State of Tennessee. It connects the towns 
of Nashville and Edgefield, and replaces one that 
was destroyed during the American war. The span 
of this bridge is 650ft., the width of platform 
98 ft. 2in., and the height of the roadway above 
low-water level is 100 ft. The bridge is supported 
by two wire cables § in. in diameter. 

"One of the largest bridges in the United States 
is that crossing the Mississippi at Louisville, 144 
miles above Cincinnati, and joining two great rail- 
road systems, which are gathered up into the Louis- 
ville and Nashville Railroad on one side of the 
river, and the New Albany and Jeffersonville upon 


The original design | 





the other side. The total length of the bridge is 
5280 ft., divided into 27 openings, one of which 
passes over the line of railroad running parallel to 
the bank of the river. The following are the sections 
that together make up this mile of bridge-work : 

ft 


Abutment on Kentucky bank oo 20 
2 spans of 50 ft. an eee ene 100 
1 pn fe gr of 264 ... ove oe 264 
4 spans of 149.6 ave ode ies SRA 
2 ~~ 180 ace pn ae 860 
2 210 * 420 
: > 227 a 154 
L @ 870 ee 370 
6 os 245.5 woe 1473 
1 goo ere i. ne 370 
1 goon w 210 
3 « 180 & 860 
1 ” 149.6 eee ° 140.6 
1 60 ase ave os 60 
Abutment on Indiana bank ... os 20 
Span over rai eos oor es 61 


Total ees 5280 

The maximum height of the rails above the low- 
water level is 101 ft. Gin., but the roadway is 
horizontal only for a length of 2213ft., the ap- 
proaches from either bank being 82 ft, per mile on 
one side, and 75y;, ft. per mile on the other side. 
With the exception of the 370 ft. spans, the road. 
way is laid above the girders, which are, for the 
most part, Fink trusses, with which English en- 
, sere have become familiarised through its intro- 

uction by Mr, Pittar. The 370 ft. girders as well 
as the swing span are of a different type, the latter 
being a parallel, and the former ha an arched 
upper member and horizontal lower member, braced 
in with open panels, and four such trusses are 
employed over eagh large opening, two on either 
side of the roadway 46 ft. deep, and placed about 
8 ft. apart from eadh other, the width of the space 
between the girders being 22 ft. 2in., the clear 
width of the roadway being 20 ft. 6in. The plat- 
form is supported, upon transverse rolled beams 
12in. deep. The estimated total cost of this struc- 
ture, including approaches, was 1,600,000 dols, 

A bridge of considerable pretensions was decided 
upon in the autumn of 1869, to cross the Schuylkill, 
in Philadelphia, in place of an existing suspension 
bridge, which it was determined should be removed. 
The clear span of the new structure is $40 ft., its 
width 50 ft., and thedepth of the girders 55 ft. It 
is designed in two levels, the lower one accommo 
dating the traffic of the old bridge, whilet the 
higher platform, approached by a viaduct on each 
side, is to carry the traffic from Bridge-street over 
the Pennsylvania Railroad, on one side of the 
Schuylkill, and on the other extends over the Fair- 
mount Water Works enclosure and terminates in 
Spring Garden-street. The bridge consists of three 
braced girders placed about 13 ft. apart, and 
dividing the lower roadway into two equal parte, 
and the 8 ft. footways are outside the girders, being 
earried by a prolongation of the transverse beams. 
The roadway of the higher level is $3 ft. wide, and 
it is supported by a system of cross beams similar 
to that for the lower floor. 

A bridge to connect the mining districts of Penn- 
sylvania with the New England States, and so pre- 
vent the shifting of bulk, and water carriage down 
the Hudson of a vast quantity of coal and other 
minerals to the various depéts along the Eastern 
coast, ‘This could be avoided by the erection of a 
bridge across the Hudson 42 miles above New York, 
which would in addition enable the Erie Railway to 
have a terminal station in New York, instead of in 
Jersey City, to which all goods and passengers are 
now conveyed by ferry across the Hudson, 

In 1869 a Bill was passed in the State Assembly 
for the construction of this bridge, which, when 
completed, will be equal to the East River 
Bridge in magnitude. The total length, including 
approaches, will be 2499ft., the length between 
towers 1665 ft., the clear span 1600 ft., the 
height of the towers 280 ft., and the clear headway 
above water level 150 ft. The platform is to be 
carried by 20 cables, disposed in four groups, each 
cable being 14 in. in diameter. Altogether it is 
estimated that 70,300 miles of steel wire will be 
employed in the cables. 

fn 1866 the construction of a foot bridge over 
the Niagara river, and just below the falls, was 
projected, although the work had been advocated 
for at least twenty years. It wasto be used chiefly 
for foot traffic, and was to accommodate the large 
number of passengers crossing the river, and who 
had to make use of the existing bridge, two miles 
lower down. As it was intended solely for summer 
traffic, the roadway was to be removed at the com- 
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mencement of each winter, lest the accumulation of 
snow and ice upon it should throw too great a load 
upon the chains As only a small capital was 
available for carrying out this work, the greatest 
economy was observed in every detail The width 
of the platform was limited to 10 ft; the towers 
were made of timber, and the cables were of the 
lightest section that could be adopted Che dis- 
tance between the centre of towers is 1268 ft. 4in., 
and the maximum deflection of the chains is 92 ft. 
In the winter the detlection is reduced to S9 ft., the 
difference of 3 ft. being due to the range of tem- 
perature through 100 The 
Canadian side is 185 ft. above the water level, and 
on the New York side 188 ft Lhe towers are of 


roadway on the 


unequal heights being L105 ft and LOO ft respec- 
tively, so that the summits are on the same level 
The total k ngth of the cables ia [SSS ft. between 


the anchor chains, which are 30 ft. long, and ex- 
tend into masoury 17 ft. below the ground 

In the centre of the roadway the cables are ]2 ft 
apart, spread out to 42 ft. apart at the piers. ‘They 
are composed each of seven ropes, having seven 
strands, and each strand having nineteen wires, 
0.155 in. in diameter. ‘There are thus 93] wires in 
each cable, twisted into 2)in. in diameter, and 
weighing 9 Ib. per foot. Forty-eight diagonal stays, 
twelve in each quarter span, help to support the 


bridge and relieve the cables. The largest of these 


are tangential to the cables at the tower, and they | 


are fastened with a bolts to the tower at 
intervals of 25 ft. The vertical ropes which attach 
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the roadway to the cable are #in. in diameter, and 
placed 5 ft. apart. In the centre of the bridge, rods 
are substituted for the ropes. A number of light 
guys, passing from the rocks on each side of the 
river to the underside of the platform, counteract 
the action of the wind in lifting the roadway. 

A longitudinal braced girder of timber, with iron 
tension rods, runs between the towers on each side 
of the platform. It is 6 ft. 6in. deep, and the floor 
beams are secured to its bottom member at intervals 
of 5 ft.; they are stiffened by a system of horizontal 
bracing, and the flooring is made of the thickness of 
1} in. timber 

rhe bridge was opened for traffic on the Ist of 
January, 1569, after twelve months of actual work, 
and the cost of the whole structure was 22,000/. 

An important bridge has just been completed over 
the Ohio, at Parkersburg, in Virginia, and about 
250 miles north-west of Richmond. It connects 
the Baltimore and Ohio, and the Marietta and Cin- 
cinnati railways, and cost 200,000/. The total 
length of this bridge is 4100 ft., divided into 42 
spans, of which the largest are two openings over 
the channels, and are each 350 ft. long. The head- 
way above low water is 90 ft. 

: (To be continued.) 


Lospos IsTegNationaL Exutpition ov 1871.—During 
the week ending 18th February, upwards of 3500 British ob- 
jects, consisting of sculpture, pottery, woollens, and educa- 
tional works and have been delivered at the 
| Exhibition Buildings, besides foreign objects from Bavaria, 
| Belgium, and Saxony. 












NORTHERN RAILWAY. 






[now Maxine 1s Igetann.—Some interesting facts in- 
dicative of commercial enterprise and progress in Ulster 
were officially stated in the report of the Beitast Chamber of 
Commerce at its annual meeting yesterday week. The most 
important, perhaps, is the successful opening of new sources 
of industry in the iron districts of the county of Antrim 
There are extensive fields of iron ore in the northern part of 
the county, stretching from Carrickfergus to the Giant's 
Causeway, along the coast and inland, for many miles. The 
western portion of these fields contains vast stores of black- 
band ironstone, which is stated to be equal in value and 
quality to that found on the opposite coast of Scotland, and 
of red or hematite ore like that found in Cumberland. In 
former years attempts were made to extract these hidden 


| treasures, but from want of knowledge and of capital these 


efforts proved unsuccessful. A company has, however, now 
been formed by leading merchants of Belfast, who are work- 
ing the mines with energy, as are also Dr. Ritchie, a resident 


| of Belfast, and some English companies. The trade is rather 


crippled as yet from want of harbour and pier accommoda 
tion, and sufficiently skilled labour, but those difficulties will 
be overcome by the same persistent energy which has con- 
ons the natural disadvantages of the Belfast harbour. 
}pwards of 80,000 tons of ore were shipped to England and 
Wales last year, a fact sufficiently encouraging when it is 


| remembered that the trade is still only in its infancy. It 


will be further developed by the manufacture of iron in the 
locality itself. In estimating the thances of success, the 
questions to be taken into consideration are the compa- 
rative cost of harbour, lime, coal, and ore. It is caleu- 
lated that as regards the first two items, Antrim has a 
most decided advantage. Coal must be entered at the 
other side of the account in favour of the English iron- 
master, but the report strikes the balance thus: “ Although 
we have not native coal, yet, as it requires a less weight of 
that article to produce a ton of iron than it does of ore, it is 
obviously cheaper to carry the coal to the ore than the ore to 
the coal.” 
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NAVAL ARMAMENTS. 

Ow the afternoon of Friday last, Captain R. A. E. Seatt, 
R.N., delivered a lecture at the Royal United Service Ineti- 
tution upon the subject of naval armaments. The lecturer 
touched upon a very wide range of subjects, and the leeture 
was somewhat desultory and disconnected, for which the 
gallant captain excused hime upon the grounds of his 
being an over-worked man. He, soe advanced some 
good points which were appreciated by an attentive audience. 
After numerous quotations from severa) of the daily and 

eT papers and comments upon their remarks, < aptain 


Seatt touched upon the question of naval drill, observing 











that on board the Prussian sh ps the drill was most perfect, 


nod that it required improving in our own navy. He then 
; i +) : 


sel the probabilities and possibilities of an invasian of 
land, to meet which be observ 


number more uselul vessels lhe object being to preve 





we require a greater 
st 





the enemy landing, we should have a number of gunboats of 

the Staunch class, mounted with 18-ten guna, which would 

place our defences in a high state of efliciency By uniting 
y 


ur bays and creeks, and by further operations inland « as 


to render good the approaches for our volunteers, England 





r 








red impregnable The mounting of our naval 
runs then received « large amount of consideration at the 


ands of Captain Seott,. who bas evoterl many veare to the 

















ct, and who has done real service in perfecting naval 
gan carriages. Captain Seott’s system i¢ now appl i on 
hoar th Hereules, th Sulfan and other vessels the 
highest testimony being borne to its efficiency by gunnery 
cers The effect of the introduction o tt's 
training gear on board the N sum berlar ated 
to save the mnual expense t the nation men 
who were ¥ juired as extras for that vVess but waooee 
eer ~ re superseded by the training gear in question. 
’ in Seott then referred to his tarntab arrangement 
for working guns, noticing, at the same time, the difficulty 
jhe had experienced in getting the Goverpment to adopt his 
plane, a hough their ption had proved them to be so 
‘ ntly successful. Moreover, the gallant eaptain further 
j ted out how that, for all his years labour and heavy 
“¥ 1 Government had not in any way rewarded him, 
nor had paid one farthing of his expenses. The leeturer then 


“ ton to point out what, to him, appeared to be difficultics 


{ figiting t t ships, after which he glanced 





1 to the terne lo question, paying a well-merited tribute to 























the efficient and seamanlike character of the Harvey torpedo 
These weapons, be observed, would probably turn the tade of 
battle in favour of those nations who employed them. 
Doubling back upon the turret-ship question, the author 
mplimented Mr E.gd.R i upen his raised breastwork, 
wh 1 will greatly enh the value of monitors, Sach 
38 could be used as he «pital sh ps and eould earry torpedo 
boats, and doubtless would do so in the futare. The question of 
breech-loading versus muzzie-loading guns then eame in for 
not the lecturer being rightly « opinion that the merits 
f the bre »- loading stern were over-estimated If torpe 
loes w ised in f e actions a they undoubt y will 
be—Captain Scott obeerved that ships w uld require guns to 
keep the ff In view f this he had lesigned a new 
irniace r 20 and #)-pounder guns, and with which 
“ mnders d the Sultan and the Lord Clyde had been sup 
| ! The object was to arm ou nelads all rewne with 
one ins, which were tor re i use torpedo boats 
un , r similar craft But with all the best mechanical 
rT, g nts, the lecturer observed that England's supre- 
ma cou not be maintair plese we acd nt 
gence in some of the men the Key Nav but which the 
resent pay ¢ ti. or 407, per annum woald never secure 
A vote of t nks wa cor t Captain “eott at the close 
{hie lecture. whi by tl way. he stated was only a firat 
' Iment on the sul t The # nd ia to follow. and we 
rust the gallant lecturer w fied time to digest and organise 
1is matter between the present time and the delivery of the 
ire, for by so doing, he will greatly enhance the value of 
s disc 7 
Hicu-PResat Steam AT Sea.—Last week a very suc- 
| voyage from Sunderland to London waa made by the 
Fairy De} s vessel fitted w one of Messrs. Howard's 
patent safety” marine boiler worked at a pressure f 
WD t are 1 Dp pplving steam to a ur of 
. . . i nn eR tr ed by M +e Poilit and “4 rari! 
f Sow Dinidge We have prepared engravings of th 
. ilere of the Fairy Deil, and it was our inter ; 
t hav Appeared Our | sent rumber Th 
na ‘ ir space. however, compel ns to defer publish 
ne them next week, when we shall describe them fully 
~ " ve may mention that Messra. Howard are fitting 
" eratotw t r vessels. ao that th iv plans will soor have 
1 ' it sen Ag i high-pressure marine boiler is mach 
re i that if Meser ileward’s marine botlers anewer as 
. pr i ‘ » there w be an ample beid tor 
7 
In 5 Re STrAM ERS It ie stated that during the 
ree t ‘ weathe ! { r th one of Thomeon’s 1 I 
srried * r trathe under eer ne which 
: rt for Car » hue and 
’ ‘ t y t * &@ men t ns 
i ‘ t pon ice, and it hes n 
i 1 ha : yr y ti steel! guards trom the 
© tyre e engines mm nau he 
r and enow wit ut slipping 
il Wi f K } rey sri hie f i 
t D tween ther sand Aberdeen, a run of three miles, 
i » the w e of the ‘ Part of the distance has a 
rising gradient of 1 in 10. and the read steamer bauled a d 
pollens ; 
f seven tous up this i ne when it was completely covered 
with « j Hence. these engines might be used in heu)- 
ng trains of eledges with ery wet of gucerss, and if 
py « not unlikely that all kende of traffic could be carried 
mn with far greater case and speed over the snow than over 


the ordinary roads,— Times 














Marten's Report, Page 136.) 
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REC 


Tux following specifications of completed patents are al] | by which that head is tightened. the tool can be converted 


dated within the year 1879; and that year should be given 


' 
in ordering them, at the annexed prices, from the Great Seal | '°"S ‘ 


Patent Office, Chancery-lane 





No. 810, Is. 10d 5 
Manchester, patents a very promising arrangement of steam 
boiler This boiler consists of three barrels, two of which 


are placed side by side, and are each traversed by a flue, while | 






the third barrel is placed above and between the two lower | 
s, and is connected with the latter by suitable water | 
tubes. The lower barrels are completely charged with 
water, while the upper one is about half filled with water 
and half with steam. The f rates are arranged within 
the fuses of the lower barrels 1 these flaes are made up | 
f s united by rings of UJ « n, which allow of 
expansion nid ontract ihe flues, moreover are 
secured by bolts to the barrels which contain them, the 
: ts being turned and faced We hope shortly to be able 
t iy complete par ‘ f the nstruction and per- 
formance of this boiler before r readers, and we shall 
t ré re, say non ncer it here 
N s1 Ie. 4 Alexa r Morton Strathern f 
( ge, patents arra f coal-cutting machine 
to the cla . t itters are carried by an 
I ta : tly worked out. The 
t udes some a nts of air compressing 
hiner f which we cannot speak favourably 
~ Is William R Lake, of S uthampton 
ove, patents, as the ager f James Atkins Woodbury, 
{ Bost U.S.. me s of int ing elasti« packing 
the tvres nd t es f railwav wheels. Two 
Fic. FIC.2 S 
‘\ 
\ 











i 
ds of car } 


eth 





n g se plans are shown by the 
annexed sketch, in which B is the elastic pac king, this 
packing being formed of india-rubber, with one or more 
thicknesses of cloth embedded in it during the process of 
anufacture Fig. 1, in our sketch, shows the manner in 
which the packing is applied to wheels with chilled cast 
tyres; while Fig. 2 shows an arrangement suitable for 

wheels with tyres of wroug! r steel 
“ No. 847, 2s John Henry } of 47, Lincoln's 
fields, patents as the f Nicholas Joly, of Paris 
e complicated arrangements of overhead railways and 
g stock suitable for the Considerable inger uity 
as been expended in working t tl etails of these plans 


it we fear that their practical value is but very small. 









r William Fairbairn, Bart., of | the imterposition of a stiff spiral or, cther spring between 


| paring the rather large percentage of phosphorus with the 


cautious in attempting 


| of steel 


jh 
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| swivel head which bears against the work and the screw 


into an ordinary ratchet brace, the drill being then made 


nough to pass through the eye in the arm to which the 


i rab” screw is fitted The tool would be improved by 


the swivel head and the grab” screw, so 


| certain amount of elastici 


as to give a 
ty to the pressure of the latter. 


THE SHERMAN PROCESS 
To Tue Eprror or Exoryereixe. 
| §Sin,—You have, in your recent article on the Sherman 
| process, given publicity to an hypothesis which is entirely 
new in metallurgical science, and which, proceeding as it 
does from the laboratory of one of the most celebrated steel 
works in this country, carries with it a sufficient amount of 
| weight to deserve a careful consideration and discussion. I 
| refer to the statement of Mr. Barker, the chemist of the 
laboratory of Sir John Brown and Co.'s works, published on 
“It appears, by com- 


| page 129 of your last number, viz., 


| mechanical results, that a portion of the phosphorus must be 
| neutralised by Mr. Sherman's process.” We should be very 
to new properties to the 

chemical elements with the combinations of which we have 
to deal in practice, and we can only admit such assumptions 


ascribe 


asa last resource, when we are unable to explain newly- 
discovered facts by the natural laws already known, and upon 
the distinct understanding that the new hypothesis, so long 


as it is not supported by conclusive evidence, is only another 
n of acknowledging that we are unable to find a better 
explanation of the facts before us. It is my opinion that the 
case of the Sherman steel referred to is not so desperate as to 
drive metallurgists into that extreme necessity for assuming 
that phosphorus may exist in steel in a kind of neutralised or 
inert form. The percentage of phosphorus in the two kinds 

sed is by no means large. The crucible steel 
lds yer cent., while the Bessemer steel contains 
nly 0.045 per cent. of phosphorus. Both these figures 
are within the limits which have been found admissible for 
steel manufactured by the Bessemer process, and which, there- 


fort 











1 exist and do exist in different kinds of steel without 
g any other effect except rendering the steel con- | 
y harder than pure carbon steel. The evidence of | 
the tests mad Sherman steel seems to me to corre- | 


fore, car 


pr 


sider 





with the 


spond precisely with this general experience. The Bessemer | 
steel bar contains only 0.38 per cent. of combined carbon, and | 
accordingly it would be of a very soft kind if otherwise pure. | 


30 tons on the 


execed 
and its elongation might be as high as 15 or 20 


Its tensile strength would hardly 


ure inch, 


squs 
percent. The Sherman steel shows a breaking strain of 
50.8 tons. with an elongation of 6 per cent., and another 


sample givesa breaking strain of 43.43 tons per square inch, 
and ongation of 15.7 per cent. Whichever of the two } 
test samples the analysis refers to, it remains equally obvious | 
th » of phosphorus in the steel far from 


an ¢ 


at the small pere 














being inert or neut 1, shows its decided effect in the | 
mechanical test of the steel. The analysis of the crucible | 
steel is not quite complete, and, therefore, somewhat difficult 

to discuss, the percentages of silicon and manganese being 

aimost luspensable for forming an opinion upon the me- | 
chanical results. It is quite probable, however, that the 

hardening influence of the phosphorus can be traced in a 
| similar manner as I have done with regard to the Bessemer 

steel, when the mechanical tests of this steel are compared 

with those of another kind of crucible steel free from phos- 

phorus, and of a similar chemical composition in every other 

respect I am, Sir, your very obedient Servant, | 

Ferpisayy Koun 
6, Robert-street, Adelphi, London, Feb. 23, 187 


No. 856, 4d. William Robert Lake, of Southampton 

uildings, patents, as the agent of John Absterdam, of New 

, York, a method “of welding cast or Bessemer steel to cast 
e Bessemer steel. either old to wrought iron, by 
placing between the surfaces t nited a thin layer or 
‘9 ate of steel of cementat I ile or case-hardened 
: ight iron,” and th g » to the necessary 
temperature The patent includes some modifications of 

e process. 

Nx 862, 8d.) James G hrist, of Glasgow patents a | 

neat arrangement of ratchet brace, combined with a 








f 
{ 
/ 
ab” for | ing the work to be drill This is a to 
which would be very handy in many situations. The 
annexed sketch will show one arrangement of it clearly 
and it will be understood that by merely removing the 








To Tux Eprror oF EXGrInegRine. 

Srm,—I have read, with much pleasure and interest, your | 
remarks on the Sherman process on page 128 of your valuable 
yaper, and Ih ermit me to make a few re- 
narks upon what you call the evidence in favour of, or against 
he You have published the analyses of 
crucible steel from “ Linthorpe pig”’ 
and Bessemer steel from a 
1 was y contaminated with phos- 
The crucible steel was so littl purified that it re- 
horus, which is quite enough, 








pe you will again 
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stee|—viz 


Sherman process, 





consideral 


55 per cent. of ph spl 














s it appears to have astor xed the chemist of the Atlas 
Works, and to have driven him into strange assertions re- 
garding the properties phosphorus in steel. I do not 
| share this astonishment at t mechanical results. On the 
eontrary, I call the steel hard and difficult to treat, very 
much all other steel which contains a slight percentage | 
f phosphorus. There is not one specimen of really soft steel 
umongst the whole lot of which the tests are given ; such steel | 
as would be used now by the Bessemer steel makers for the | 
anulacture of tyres, plates, or even good rails. In one in- 


that word to | 





nee you speak of over-carbonised steel, but 


he steel makers has two ways of reading, the second version | 
eing over-phosphorised. 5 } 
I hope I shall not this time incur the risk of being censured | 


) ' 
y you if I compare the tests of the Sherman crucible steel | 









with those made by Sir W. Fairbairn for the Heaton Steel | 
Company, and publis ed in his report to the British 
Association 
Sherman. Heaton. } 
tons tons. 
Breaking strain per square inch 45.8 60.52 
Elongatwn per cent 9.5 9.3 
Another specimen. 
Breaking strain per square inch 64.54 46.91 
Elongation per cent 10.91 10.41 
I mpere these tests for the purpose of pointing out that 
test sampies alune ¢ not prove the practical value of a pro- 
ess in steel manufacture 
I remain, Sir, your very obedient Servant, 
Sheffield, Feb. 23, 1871 VuLcas 








CLAYTON AND SHUTTLEWORTH'S 
MILL, 

Is the course of our account of the Smithfield Club Show 
heid in December last, we mentioned briefly, a corn mill with 
a frame of a new and particularly neat design, exhibited 7 
Messrs. Clayton and Shuttleworth, of Lincoln. Of this raill, 


CORN 


the frarne of which is made in separate parta for convenience 
of packing for exportation, we now annex an engraving. The 
base has a bridge enst on it for supporting the foot bearing 
of the upright shaft, while the upper part 1s carried by fou 





half round hollow columns, which are faced at their upper 
and lower ends, and are firmly bolted by inside bolts to corre- 
sponding faced surfaces on the parte they join. A very 
strong and firm frame is thus formed, while at the same time 
great facilities are efforded for packing. The whole design is, 
as we have said, exceedingly neat, and the details are well 
worked out. 


PRIVATE BILLS IN PARLIAMENT 
Stanypise Oxper Examinations 

Tuk list of Private Bills having been exhausted by the Ex 
aminers on Standing Orders, in the louse of Commons, they 
are now taking the adjourned ar post poned The 
first sitting for that purpose during the present week was 
on Monday last, when in the case of the Bristol and 
Exeter Railway Bill (petition for additional provision) the 
Standing Orders will be reported not to have been com- 
plied with. The Standing Orders have been complied with in 
the case of the Bridgewater Water Bill. The Poplar and 
Greenwich Ferry Roads Biil is postponed until Monday next. 
A number of Tramway Bills which are still pending before 
the Board of Trade for Provisional Orders were postponed 
to the 6th of March. These are the Paddington, St. John's 
Wood, and Holborn Street Tramways (Metropolitan Street 
Tramways) (Extensions, &c.), Metropolitan Street Tram- 
ways (Westminster Bridge and Battersea Park), &. (Ex- 
tensions) ; London Street Tramways (Extensions, &.) ; Lon- 
don Street Tramways (Kensington, Westminster, and City 
Lines); and the Pimlico, Peckham, and Greenwich Street 
Tramways (Extensions, &.) 

On Tuesday the Examiners declared the Standing Orders to 
hae been e am plied with in the Naven and Kingseourt Rail- 


! cases. 


3 





| way, and the Great Southern and Western Railway (No. 1) 


Bills. The Great Southern and Western Kailway (No. 2) has 
been withdrawn. On the same day the Examiners, Mr. 
Frere and Mr. Robinson, held a sitting for petitions for Private 
Bills on House of Lords Standing Order Proofs. They took 
the opposed case of the Greenock and Wemyss Bay Railway 
till. The opposition was raised by the Caledonian Railway 


| Company on the ground that by the vote of that company (as 


a company) at the special meeting the Wharneliffe Order had 
not been complied with, inasmuch as the revessary number 
of assent had not been obtained. The Examiner stated that 
it was unquestionably a case of non-compliance, but that he 
should state the facts in his report to the House as requested 
by the promoters. 


TeieGcRarny ts Bxazit.—The Brazilian Government has 
published a regulation providing that no fresh concession 
shall be granted between Rio de Janciro and the — of 
the various provinces of the empire or the frontiers of neigh- 
bouring states, It is supposed that the Brazilian Govern- 
ment proposes to undertake telegraphic extensions itself 
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AGENTS FOR ** ENGINEERING.” at ating to > hi 8 Departm nt, the First Lord never con- | essdiantadile to the country. T han] Mr. Childers did 
Fran Lacroix R Sais Pat | plated submitting his Minute f ir CO sideration. | assume this position, not only in the matter of the 
vs Starks: Van Nostr wee - New Yor! jit . sOEtEN ‘ Deular, Us aptness for! Captain, but also in other matters relating to the 
ms Rog Pr tines im the 1 ek. E uisunderstandings that existed between Mr. | department and to its prejudice, the Reply en- 
ly ‘I Fis: 5 Darr : 2 fice 1 the | oe ntrolic —tnisunderstand- | deavours to show. 
Bs nfo tet oy ee den Lioten: e on ae cr differences, but on broad fas ts 5 The ground taken by Sir Spencer Robinson ap- 
a et ex pie, the “ re . rred to in the recently- | pears to be good, namely, that it was the intention 
ED ’ a } publi d correspondence between Mr. Gladstone | throughout that the representatives of the two sys- 
P.M centiens 7 ‘at he | Controlle Possibly the tone of the | tems of turret ships,should not in any way be allowed 
and eight ply the linute, as well as that of the Minute | to interfere one with the other, but that each should 
tself, | } to tl yw Ait nt Upon this matter | be at liberty to de velop their re spt ctive. views 
, In! e] Sir Sy R nson €xpresses his re- | without restr: aint. There was possibly another end 
& t ; i t bee | bet mre the publi- | in view, namely, to asec rtain how far the aVeleni of 
as | CAI f the Mimute ; had t been done, he assures | throwing so large an amount of re sponsibility upon 
just i nted ¢ inaccuracl private shipbuilding firms would be satisfactory. 
“ I ‘ re mds of « Certainly no blame can rest with the Admiralty fou 
He pi C ts locu- | endeavouring to ~arry out these views. It wasa 
t to | l by order of stly experiment, but one which might have been 
I ! he A only did he | attended with atisfactory results to the country. 
: 1 i e had never | But where the d partment is open to grave censure, 
‘ ei portunitie is in the fact, that t neglect to define clearly 
l L | tice to the} the whole amount of r or y to be assumed 
lepa \ i » justify | by the designer and eg buil lers of the Captain, it 
| ti par | t. in wi ih seeks, after the fa the ex] riment, to throw 
| l. al 8 hich le 1} t) lame upon ts profe sional advisers; a cours 
TH) ENGINEER j >} lished th t n of the C iin by Messrs. Laird, | whieh has naturally resulted in disereditable recri- 
4 ner ' , j , ot t was nsaction 2. | minations, and mutual charges of neglect and inca- 
/ oiicers Of t ad no responsi- | pacity, to the disquietude and dismay of the public, 
atever, ¢i cal, or moral,| who feel keenly that the right arm of national! 
f ee : ecess or fail r danger | defence is weakened by these achiams, and naturally 
/ ETO AMERICA .) ; ERS iptai 3 cause which | fear that né glect and incapacity does actually exist 
i ; ‘ - I — probably contributed in a g t degree to the loss} th roughout the department. : 3 
, f » aokéh 66 Wh aoc bed fa m | Ol the ¢ iptam. | Sir ‘Spe ncer Robinson having stated his case as 
ee PE. A Under the first head, Sir Spencer Robinson points | above referred, spares no pains to make it good ; h 
wok aia it that for some y r to th building of the | argues that Mr. Childers’s Minute is disingenuous ; 
} Captain o e prin = s on which turret ship s should | | that contrary to the statement made in that docu- 
| be designed had be v y and earnestly dis. | | ment, the design of the Captain had been approved 
EN | cussed Th e opinions of Captain Coles were, asj|in 1866, for as the Lords of the Admiralty approved 
oean pace | eVery one keows. opposed to those of the profes- | of a ship being built from the drawings of Captain 
~) > A a jz | Sional advisers of the Adn who maintained | ¢ oles, it was clear that they must also have ap- 
« Mac Liters a v4 that a high freeboard was sary for an efficient proved of the design. He dwells at length on the 
‘ Notes and and the sea-going turret ship. ‘Th Me narch was the em- | corre spondence which placed the responsibility of 
j a Pam For : al Notes iis | bodiment of the views of the department. We have | the ¢ Captain upon Messrs. Laird and Captain Coles, 
i eee x South-West 4 | already seen how, throug veral aay Captain | and their free acceptance of it, and so clearly was 
wi Wither River | Coles urged the advisability of at Borges giving his|the position understood that the Controller ad- 
ion ‘ system a trial, and how at the last dete rmination | « lressed a letter to the Admiralty, stating “ that 
: is formed that his wishe hor id be acceded to. | their Lordships’ directions to me as ¢ ontroller of 
quote the following passage from the late | the N avy relieved me of a// responsibility respect- 
[ NG IN E k RR | NG ntroller's Reply, because it is the keynote of the | ing this ship, except as to materials and workman- 
4 XN whol document, and gives the case from his point | ship, and the position thus taken by him was 
RIDAY, FEBRUARY 24, 1871. of view: ‘* The Captain was the ship of a medium or | officially acknowledged. 
: low freeboard, built to t he soundness of the | Passing to another part of the subject, Sir 
views expresst din Parliament and by the publie : Spencer Robinson points out that it was the clear 
ADMIRALTY RECRIMINATION the country through its representatives seemed to} duty of Messrs. Laird to have taken all pains to 
| ply a Sy) n to the | demand that a thorough | aptain Coles’s | ascertain the position of the centre of gravity of 
M f Mr. ¢ and the | system should take place, and as the professional | the Captain. ‘Their assurance that the most care- 
f ( a aus tend to | advisers of the Admiralty declined, in accordance | ful consideration had been given to this and other 
{ situatior \ ty On the} with their often expressed opinions, to accept the matters, together with the fact that it had been 
e imputa ud } al inferences | responsibility 9? that system, the design and con-|always the practice at the Admiralty to place 
the Minute a " red by counter- | struction of the Captain were place d in the hands | sufficient confidence in the calculations of the 
ha the dis untag t First Lord of | of a shipbuilding firm, Messrs. Laird, of Birken-| centre of gravity without detaining vessels from 
‘ ty; and | iveyed by the | head.” | proceeding to sea, combined to produce the reeom- 
\ f the | id sis, that each party Sir Spencer also s ont that as the designer | mendation that the Captain should be treated in the 
1s 1 ‘ f . pretty special | and constructors of the unfortunate v« ase] under-| same way as other ships, and be tried practically 
, F ibstantiate his took that she should be “ a sea-going turret ship,” | when convenient. 
We 4 already vs { Minute of Mr. | it was clearly a part of their duty to have taken all Sir Spencer Robinson points out that it was not 
( sides having 1 1 it én ertenso in | due care to ascertain her qualities, and that if they | ds duty of the professional advisers of the Ad- 
! S: we I f efer to it again | failed to do this they are clearly responsible, and not | miralty to have these experiments made, and that 
| ent, excepting s parts as are es-/| those officers out of whose hands all responsibility it would have been entirely within the limits of 
pe y ferred to in the Controller's reply, to| had been removed, and against whose judgment | propriety to have informed Messrs. Laird that it lay 
V hwew l vive § tle consideration. | the Captain was built. | within their province to carry them out them- 
The req s pref i by tw ers from Sir (Considerable pains are taken in the second } art of | selves. 
S) Robin: l a by Mr. | the re ply to point out the exact amount of res} onsi- | When completed the Captain was officially sur- 
Child vhich are worth ref ot s they con- | bility which is thrown pon th Controller of the | veyed and reported upon, and serious attention was 
t ' ft antag ings “which Navy. Indeed, Mr. Childers lays down this re- | called to the error which had placed her so much 
" iris g 4 ‘ In the first | sponsibility very clearly ] ite when he says, | lower in the water than was intended. It was in 
7 { itrol 4 ! Chat the Firs Naval 1 is re ape ns sible to the conseg uk nce of this report that Mesars. Laird were 
aid bef | First Lord of the Admiralty for advice and action | advised that the balance of their claim would be paid, 
had alread his pu Minute. made/in matters relating to the fleet and personnel of the | on the condition that, if experience proved it neces- 
y 2 he D t — char navy: that the Controller of the Navy is similarly | sary, any alterations should be made by them that 
\ had be I sof rebutt 7 resp nsible to him in matters relating to construc- | might be required to remedy the errors. It is pointed 
f y sold t] In the | tion and to matériel, and th: » long as these and | out in the Keply that neither Mr. Childers nor Sir 
ter. Sir S R n complains that | the other officers, whose functions are defined by the | Sydney Dacres thought it necessary to make any 
( s had | g f breach of faith. | Order in Council, faithfu performed the duties of | further investigations aa to the absolute safety of 
h as he ha taking their several departments of business, communica-|the ship, but they ordered her to sea despite the 
{ , ¥ ; ‘ M , ting with each other whe necessary, and advising | unfavourable report, and the warnings given by Mr. 
: a coint of 1 t won the First Lord. and taking his decision on all matters| Reed. Under these circumstances it would of 
ut | ficial | ~ r had a right | requiring his authority, he is responsible for these | course ae been unreasonable to suppose that 
t ‘ Minute. a his and regret are | decisions, ond generally for the administration of | either the late Controller or the late Chief Con- 
re enti it t ument should | naval affairs.” The Controller of the Navy is, | wt atructor could have imagined that a shadow of re- 
| een published 1 knowledge. In| therefore, as Sir’ Spencer Robinson points out, | sponsibility rested upon them. Had they done 80, 
. t high-handed | wholly resp ble for all the ships desi, ap- | common prudence, which neither of these gentle- 
Ci t Sir S. Robin-/t ed n lepartment, but his liability ceases | men lacked, would have eo out the necessity 
nders that beyon di wl First Lord overrules his advice, and| | of formally ignoring the liability. 
‘ tters of f re.' by assuming the respe lity, makes himself | The very reasonable request on the part of Sir 
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A NEW DEPARTMENT FOR INDIA 
[HERE are many things in the administration of 
India which would be entirely out of place if 
introduced into any other country throughout the 
world, but which however, necessary there 
owing to the per ip which the G 

| vernment bears the people One reason why 
private enterprise is wanting the construction 
lof great public works in India is because the Go- 
vernment is the great owner of land and occupies 
the place of large landed proprietors and landlords 
lin other Such works are thereforé 
| carried out by the Government in India just in the 
}same manner in which a large landholder in this 
country would himself execute works for the im- 
| provem nt of his estate, In the construction of 
canals and railways and other great works of im- 
| provement the Government of India has done, or is 
ver been attempted 
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the productive powers of the land will be greatly 
increased, and additional facilities will be given to 
internal transport. A vast stimulus will thus 
be afforded to the material prosperity of the country, 
but a field of improvement of a character not less 
really important will be opened out thereby. 
Besides constructing large and important works 
by its own Public Works Department, the Govern- 
ment of India has always recognised the duty which 
devolves upon it of giving assistance to the 
proprietors of land for the construction of per- 
manent works of agricultural improvement. ‘The 
system of giving advances of public money, usually 
called ‘+ tuccavee,” for these purposes, has prevailed 
more or less since the year 1793 uptothe present time, 
the land itself being held responsible for the repay- 


ment of the advances made, The extension of | 


improved communications, and the further develop- 
ment of the internal trade of the country thereby 
renders it very desirable to increase, as far as 
possible, the producing powers of the soil. For 
many generations to come the progress of India in 
wealth and in civilisation must be directly dependent 
on her progress in agriculture. In India, indeed, 
agricultural and commercial progress go together, 
and agricultural products must long continue to 
constitute the most important part of her exports ; 
and the future development of Indian commerce will 
mainly depend on the improvement in the quality 
and quantity of existing agricultural staples or on 


the introduction of new products which shall serve | 


as materials for manufacture and for use in the 
industrial arts. In order, however, fully to develop 
the resources of the country in these respects, money 
advances will have to be made by Government to 
the cultivators to a larger extent than heretofore. 
Che works for which such advances may properly 
be made have been ranged in the following classes : 
1. Wells and other works for the storage supply, 
or distribution of water for agricultural purposes, 
and the preparation of land for irrigation. 2. Drain- 
age. 3. ‘The reclamation of land from rivers. 4. The 
protection of land from floods. 5. The reclaiming, 
clearing, and enclosing of waste lands for agricul- 
tural purposes. 6. The clearing of land from stones 
and of other obstacles to cultivation. The Govern- 
ment of India has expressed its opinion that there 
are no objects to which a portion of the loans that 
they propose to raise every year for reproductive 
works could be more advantageously and properly 
devoted, ‘The extension of irrigation canals, an 
the development of the Indian railway system will 
necessarily stimulate agricultural industry, and the 
importance of facilitating to the utmost the prosecu- 
tion of minor works of land improvement will, under 
such circumstances, be especially great. Itis admitted 
that the machinery of the Government, as at present 
constituted, is not efficient for the proper discharge 
of the duties which would be involved in properly 
carrying out this system, and to a certain extent 
watching over the execution of such works from 
Government advances. For this and other purposes 
to which we shall presently refer, therefore the Go- 
vernment of India proposes to constitute a depart- 
ment of agriculture and commerce, and although it 
is stipulated that it shall not, at the first, entail any 
additional expenditure, if properly worked it cannot 
fail to grow eventually into a very important branch 
of the State, In addition to the duties mentioned 
above the new department will take charge of the 
forests, mines, salt, opium, agricultural products, 
fibres, and the introduction of machinery required 
for manufactures from such articles, Besides these 
the adminstration of land revenue, and the matters 
naturally associated with it, the settlements, the 
surveys, and generally the laws and customs which 
directiy affect agricultural industry, would fall 
within the cognisance of the new department. 
Government has already done much in the at- 
tempts to improve the cotton grown in India by 
the introduction of exotic seed, but hitherto, ap- 
parently, without much practical effect, and atten- 
tion has recently been given to the improvement of 
the cultivation, and facilitating the preparation of 
Rhea fibre, which has such remarkable capabilities 
for use in textile fabrics. The introduction of tea 
and chinchona cultivation into India has also been 
mainly due to the Government. These, and such 
like duties, when intrusted to the care of a special 
department, can hardly fail to be productive of the 
best results. The land revenue of India yields 
twenty millions of income to the State annually, 
and there can be no doubt that throughout the 
greater part of India, every measure which can be 


by any Government in the world. By such works 





taken for the improvement of the land, and for in- 
creasing its productive powers, immediately en- 
hances the value of the property, and adds ulti- 
mately to the po resources without the impo- 
sition of any fresh burden on any class of the 
community. In order fully to effect these benefits, 
however, it will be necessary to introduce an im- 
proved system of agriculture, and improved tools 
and implements. ‘The education of the agricultural 
classes will be therefore an important duty of the 
new department. In almost all civilised countries 
in which, unlike England, the form of Government 
is centralised, the efforts of the people are power- 
fully aided by the co-operation of a State Depart 

ment of Agriculture, which works in part directly 
through its own agency, and in part through agri- 
cultural and other societies. Even in India such 
societies have been extremely useful, and they 
might properly receive more encouragement from 
the Government than has hitherto been given to 
them, but under any circumstances their power can 
be but small in the matter, and the work that is 
performed by the great agricultural societies of 
Europe must be performed in India by the Govern- 
jment, or it will not be performed at all. The in- 
| troduction of improved agricultural implements will 
| form an important feature, and in wthe that their 
|merits might be known and appreciated, they 
should, in the first instance, be introduced by the 
inew department of the Government, and hired out 
to the cultivators at a certain fixed rate of charge. 

The great and constantly growing necessity for 
| giving increased attention to the mineral resources 
of British India has become more and more apparent 
| with the extension of railways, and of other great 
public works, and of steam navigation, The im- 
| portance of providing cheap fuel in all parts of the 
|country daily becomes more obvious. The search 
for coal, and stimulating its abundant and econo- 
|mical production, are matters which have assumed 
an altogether different character within the last 
few years. The development of the manufacture 
of iron and steel, according to European methods, 
is also a most important question for India at the 
present time in connexion with the probability that 
the products of such a manufacture might be applied 
to the construction of rails and other materials for 
railway purposes and machinery. Hitherto the 
efforts in that direction have not been successful, 
but then they have always lacked direct Govern- 
ment support, which is as important in India for 
iron manufacture, as for all other undertakings of 
a like nature. 

We have but briefly referred to the multifarious 
duties which will devolve upon the new department 
of agriculture and commerce, but enough has been 
stated to show that they will be of no mean order, 
and it is consequently all important that a really 
qualified person should be appointed at the head of 
it. Conjecture in India is ripe upon this point. 
The person first named for the appointment was 
Colonel Strachey, but we understand that that 
officer is on the look-out for a comfortable appoint- 
ment at home in connexion with the new Indian 
State Railways. 

r , mrr % 
LITERATURE, 
a 
Metallography as a Separate Science, or the Student's 

Handbook of Metals, designed as an Elementary Work 

yr the Use of Schools and Science Classes. By THomas 

A. Buyru, M.A., Ph. D., F.EJ.8., F.G.8.E., University of 
| Géthingen. London: Longmans, Green, Reader, and 

Dyer. 

WE gather from the advertisement pages tacked 
|on to the end of this book, that Mr. Blyth, M.A., 
Ph. D., F.E.JS., F.G.S.E., is no new author. The 
graphic memoir of the late John Jukes is from his 
pen, as well as the Bedford Directory and Almanack 
|(1866), John Bunyan and his Church at Bedford, 
\the History of Bedford, and Visitor's Guide Book, 
land others, all of which received high praise from 
\local newspapers. “ presence a however, is a 
| more ambitious work, one intended to be worthy of 
|a life member of the Edinburgh Geological Society, 
ito which distinction the author tells us in his dedi- 
leation to the E.G.S. he was called in 1866, about 
|the time he wrote the Bedford Almanack, and an 
honour, he supposes “‘in the words of Cesar, 
| ante id tempus accidit nulli.” We are told in the 
| preface ‘that nothing, perhaps, tends more to 
lenlarge our ideas of the wisdom and power of the 
| Divine Being, and, consequently, to exalt the mind, 
| than to contemplate some “aap ee work of nature, 


| and consider how admirably it is adapted to answer 











the purpose for which it was intended.” Naturally 
Mr. Blyth is the particular work of nature we com- 
pee ourselves to contemplate, but we don't find 

im by any means admirab: ope the purpose 
for which he was intended, if was to 
write a book on metallography—perhaps it was not 
—in which case his opening sentiment holds a 
‘‘ What work of nature, then, deserves more of eur 
attention than the Metals—that class of elementary 
bodies which, either separately or in combination, 
appeal daily and even hourly to our senses in the 
implements and utensils of civilised life, and 
exercise a very important influence upon the com- 
fort of all mankind? Had it not been for their 
existence our dwelling-houses would have been 
supplied with only a very small proportion of the 
various articles of comfort, elegance, and even 
luxury which they now contain.” This is the only 
use of metals to which the author definitely alludes 
in his introduction. Clearly his soul does not rise 
beyond kettle and saucepan, ‘+ Though I have lain 
among pots,” says the Psalmist. Really it is too 
bad, after so much misplaced religious sentiment. 

We do not intend to devote much space to the 
contents of the book. They are not worth it as 
they stand. In his preface, the author says he 
believes that there are inaccuracies in it, and he is 
not mistaken ; in fact, he is very far from being in 
error. Moreover, the pages bristle with verses, 
moral and religious, one or two of which we 
shrewdly suspect to be original, more especially as 
in most instances the poet’s name is given. Here 
is one sample of the latter extracts. Subject— 
Potassium : 

When thrown upon water this metal ignites, 

And leaps o’er its surface with violet-tinged lights ; 

Or, if upon ice this substance you cast, 

It will melt by degrees, and be dissolved at last. 

Eulalia Gurson. 

Altogether we have seldom come across a book 
likely to do so little service, or written in such bad 
taste. Mr. Blyth has mistaken his vocation, which is 
clearly to compose almanacks, and to write nice 
little memoirs upon good people called away, where 
verses come in handy, and Scripture is not mis- 
applied. 

At all events, we hope that if he does try his 
hand again at ‘‘metallography,” or some other 
kindred subject, he will, for his own sake, study up 
that subject first, and take example how to treat it, 
from some one of the many scores of excellent hand- 
books published and, above all, shun poetry. We 
fear this last would be too much to expect, uhless 
at the time of writing he keeps a memoir going, and 
flies to it as Mr. Dick used to do with Ais memorial, 
whenever he feels poetical. 


The People’s Magazine. London: Society for Promoting 

Christian Knowledge, 77, Great Queen-street. 
Tae January and February numbers of this excel- 
lent magazine—at all times worthy of commenda- 
tion—-contain, we notice, a couple of papers on the 
Mont Cenis Pass, giving accounts of the summit 
railway, and of the great tunnel just completed. 
These papers are well illustrated, and they are by 
far the best and most accurate popular descriptions 
of the interesting works of which they treat that 
we have yet met with. They are, in fact, well 
worthy of perusal by engineers as well as by the 
general public, and there are but very few popular 
accounts of engineering works of which this can be 
said. There isalso being published in the magazine 
a series of very interesting illustrated papers, en- 
titled ‘* To San Francisco and Back,” which com- 
prise an account of the Pacific Railroad, so that 
altogether the publication has at present quite a 
professional look about it. We can commend it 
cordially to our readers. 








Trmeer 1s New Bavxewicx.—The shipments of sawn 
lumber from New Brunswick to the Uni States in 1870 
exceeded those of 1869, by nearly 17,000,000 superficial feet. 
The increase occurred principally in spruce boards. 





Sream Roap RoiiisG.—The case which has received 
three hearings at the Marlborough-street Police Court, be- 
fore which the parish of Marylebone was summoned by the 
Society for the Prevention of Cruelty to Animals, has been 
concluded. The Vestry expressed themselves only too ready 
to adopt any satisfactory improvement in the maintenance 
of roads; they were the fret Vestry which purchased a 
steam roller, and there was no doubt it was entirely throu 
inadvertence that the machine was not employed upon 

ion in sti The Prevention of Cruelty Society 
having no wish to press the re ey mgd ey gS 
Son, sad the Nenafnenle Seeing en a a fine of 5i., if it 
could be inflicted, would not do much towards st 
the Vestry to persevere in the path of progress it has 
out, the summonses were dismissed. 
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FOREIGN AND COLONIAL NOTES. 
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EN GI NEERING 


Gas in Paris.—The Parisian Company for Lighting and 
Heating by Gas has not yet brought its published returns 
beyond September 30.. In September the sales of gas effected 
by the company showed a falling off of 23 28 per cent., as 
compared with September, 1869. For the first nine months 
of last year the sales effected still showed, however, an ad- 
vance of 1.53 per cent., as compared with the corresponding 
period of 1869. In October, November, and December, 1870, 
the ¢ par y's operations necessarily experi need a great 
contraction, and the r sar probably 


nue for the whole y¥ 
showed a considerable decline as compared with 1869. 


























Me rican Railroads.—The Mexican Government has re- 
ently offered additional ind ments for the construction of 
railways in Mexico. the Government proposes to make 
land grants juare miles of land for every 
mile of railway cor Mineral and other valuable 
lands not owned by individuals may » appropriated. 


ntral Pacifie Railroad Company 





















has completed at Oak i, opposite San Franeisco 
stantial wharf 11,000 ft. long, ranning out to a 
4 ft. at w water, a } at high tid On the 1000 ft., 
at the extreme end t ‘ f, th are twelve railroad 
t ks, a rriage Ww L spa is passenger dept and 
r u ’ i ra I : Oy s af 
inge docks, one of which 
: | t steamers or clippers 
afloat rhe i t wha s three miles from the 
nd‘of Second-st t, San Fray », where freight is re 
and a} pped; and it is s than 25 miles from the foot of 
P fh I 18s rs are la 1. 
The Belgian Coal Ty —The exports of coal from B 
| gium were, towards th sc of last year, greatly affected by 
the war between Germany and France. the French market 
becoming « to a grea xient, against Belgian coal 
Thus, in the f n is of last ar, bs 
€X po! ? O80 ¢ 5 igainat 3,285,721 ¢ 
r “por ng { ) showing a r actiol of 





NOTES FROM THE SOUTH-WEST. 


























ment debts, and, in fact, release the liquidator from further 
demands. 


Gloucester and Berkeley Canal.— An arbitration re. 
cently took place before Mr. Clutton, of Whitehali-place, 
Westininster, to determine the amount of compensation to be 
mid by the Gloucester and Berkeley Canal Company to 
ord Fitzhardinge, for 86 acres of land, 30 acres of foreshore, 
and a salmon fishery, required for the construction of a new 
dock at Sharpness Point. The sum claimed was 28,1007. ; 
the company, acting under the advice of their surveyor, Mr. 
Sturge, had offered 17,0001., and the arbitrator awarded 
164001. The effect of this decision is that the noble claimant 
will have to pay his own costs. ’ 


Wages in the South Wales Iron Trade.—Most of the iron- 
masters of Monmouthshire and South Wales have posted up 
a notice of a reduction of about 19 per cent. in wages, the 
pr yspects of the rail trade not being eonsidered satisfactory. 

‘niess withdrawn the reduced scale will come into operation 
in the first week of March. 


Locomotive E-xpenses.—The number of train miles ran by 











the Bristol and Kxeter Railway Company in the second half 
ot showed an increase of 35,276 upon the distance run 
in the corresponding p riod of | 800. st per train milk 

in last half of 1870 was on! 1., as compared 
with . in the corresponding pertod of 1869, 

Change af Gauge.—I\t is expected that the direetors of the 
Great Western Kailway will proceed shortly with the con- 
version of the gauge of the South Wales division from the 


road to the narrow gauge. ‘his measure, by facilitating 
mmupication with other parts of the empire, will be an 
obvious boon to colliery owners and ironmasters. 
olierys, 


of a Colliery—The Merthyr Dare ( 

Aberdare, is announced for eale. Lhe steam coal-owners in 
uth Wales are anticipating a considerable French demand 

for their eoal, should peace be happily restored on the Con- 


tinent. 


Sale near 


Monmouthshire Wagon Company (Limited). This com- 


| pany has declared a dividend at the rate of 5 per cent. per 


Gun Carr A week re Christmas Messrs. Field- 
ng ar if rh O 1ard, Gloucester, commenced the 
execu r r urriages and fittings of thirty 

guna, 12-pounders rhe firm has since then employed 
re than six score workmen, night and day alternately, and 

w six of the carriages have been sent away, twelve more 

ready for delivery, and the remainder w have been 

( of Commerce.—The Cardiff Chamber of | 
{ >» has requested Colonel Stuart, P., to move for a | 

e made to the H eof Commons all coal tried 

t sty’s do and used on board Her Majesty's 
a last « sponding report was iss ied. lhe 

( hae passed a lution exp ing approval of a 
s eme for the construction sy eot tramways from the 


ks to Roath, vid St. Mary-street and Duke-street. 


: on this railway continues 

































ste increase. In the second half of 1870 the receipts 
f the lit nounted to 184 7., as compared with 176,390/ 
1 ha f 1869, and 165,642/. in the second half 
ROS I Penarth Railway, which is worked in con 
nex ' t laff Va 16,5871. in the second half 
s is compared w n the second half of 18 
and 29,0281. in the secor 1863. 
G ‘ Wa 2 ¢ pan T 
mpany recomm an i 
er r December 187, ¢ 
ar i 
md Exeter Railway half-yearly report of 
rof the B and Company 
a bridge r the rit lines to the 
k 4 so far to be in use 
for traffi r sas obtained 
. tract from tl i | mpany for the 
rect t ne comm Ware ses 1 neighbour 
yod of Bridgewater Docks, now owned by the company. 
Trade at Ne wtl—T ‘ in th -wport district 
stinue } ; ‘ i American contracts, and 
cons rable further order anti sted from the United 
States are 8 al envagements on offer for steel 
| rails on lian a 1D The aspect of Continental tra le 
has be r of iat izh matters can still be 
ar : i sta Quotations for rails 
have r Pig ir s being made upon a large 
scale ws a certain firmness. 
Rhymney Railway ihe report f the directors of this 
stat 1a Cardiff and Caerphilly, or tunnel 
be r y fort per nof the Board of Trade 
lof March, ar re Penaliton branch by the end 
The works on t N rn n line will 
be completed , The expen 
, 1 capital ac i r a al 40,5201. 
Bristol Port Railway and Pier Company A special 





f this company was held 


“deration 





mitting for e 





~ 4 n a 
‘ uring date August 3, 1570, made 
“ Railway and Pier Company and 
; ‘ hKatlway ( 8 r the 
r the exter railway « 
B r ( pany. A resolution approving 
; the pt 
Hirwain Coal and Iron Company —The affairs of this 
mpany came before Mr. Hawkins, chief clerk in the Master 





f the Rolls Chambers, on Friday. It was stated that it was 
posed that the official liquidator should relinquish to 


now D 
proj 
Gloucester Wagon Company the property belonging to 


them in the possession of the company being wound up, and | 
forego all claims on jadg- \ ay 


ymmpany af a 


t the 


Wagon C 





| they cannot be made to bring in a little more money. 


snpum for the second half of 1870. 
Trade of Cardiff:—It appears that in January the quantity 
coal exported from Cardiff to foreign ports amounted to 
214,803 tons. The shipments coastwise were 58,362 tons. 


¢ 


SaiPBurLpine at Betrast.—-iIn the year 1855, Messrs 
Harland and Woiff, shipbuilders, of Belfast, turned out of 
their docks 1400 tons of shipping, and employed 120 men ; 
in 1861, they built 3940 tons, and employed 600 men; in 
1865, the tonnage built increased to 6611, and the number of 
hands to 900; and last year the tonnage to 156,617, and the 
hands to 2400, of whom 200 were mechanics from London 
and Liverpool, engaged in fitting machinery on board ships. 
Formerly the hulls only were built in Belfast, and the ships 
were sent to other ports to be finished. They are now turned 
nut complete. Some of the largest merchant ships have 
been built there, and a fine veasel, intended fur the Liverpool 
and New York trade, is now nearly ready. 


Exsorserrnina Matrensin Eayer—~tThe Viceroy, writes 
our correspondent at Cairo on the 3rd instant, has gone up 
the Nile for a few days to inspect his sugar manulfactorics 
t Minieh and Roda. He must be anxious to see whether 
The 


| scarcity of that article here still continues, and as next month 


' 


three or four millions have to be paid to the house of 
Oppenheim, it is becoming a very serious question where 
they are to be found. The head of the firm, Mr. Hermann 
Oppenheim, is here; the object of bis visit is said to be in 
connexion with the purchase by a company of all the 
Egyptian railways. So far as the linesin the Deita are 
concerned, the profits derived from: the railways are a very 
fair percentage on the expenditure; but the Upper Egypt 
line is, at any rate at present, almost exelusively employed 
in carrying matériel for the Viceroy’s manufactories—pumps, 
engines, &c.—and bringing back the manufactured produce. 
Ot course the idea is to extend it far up the Nile to the First 
Cataract, whence by the river—and a system of canals where 
rendered necessary by the cataracte—a way will be open 
into the Soudan, and the products of that region whi “+h are 
to result from Sir Samuel Baker's expedition brought down 
here. Mr. Fowler, the engineer, has just gone up the river 
to Assouan to see what will be the best method of doing 
away with the hindrances to traffic presented by the cataract. 
Mr. Hawkshaw’s idea last year was a system of canals and 
locks, but Mr. Fowler is understood to be in favour of some 
sort of gigantic lift by which the boats are to be hoisted over. 
A view First Cataract will probably be sufficient to 
cause him to modify that idea; and for the Second Cataract 
such a scheme would be quite impracticable. The difficalty 
with regard to the purchase of the railways is that at present 
everything of the Viceroy’s is carried free, and as he is the 
largest proprietor of jand and the only proprietor of manua- 
factories the goods traffic for him alone is something 
A company would, of course, require that he 
should pay like any one else, and in a country where the 
Government public purse and the ruler’s private purse sitnply 
the difference between a man’s right-hand and 
eit-hand pocket, it becomes a serious q estion for the ruler 
to give up his right of way free of charge. it must be re- 
membered that in Egypt nothing under 10 per cent. is eon- 
sidered and a railway company here 

uld not poss shareholders that percentage on 





of th 





considerable. 





esent 








worth investing in, 


ly give their 


e 
| the purchase money unless all the free trathe of every kind 


were done away with. Talking of companies, there is « 
chance now which England should not lose—the formation 
of a company to purchase the Suez Canal It should be a 


national undertaking guaranteed by the Government, and 
the money subscribed should be sufficient not only for the 
purchase of the canal as it existe, but for the widening and 
ieepening of it, without which it can never pay its expenses 
a dividend 


-Pall Matl Gazette. 
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THE STEEL COMMITTEE. 
To raz Eprroz ov Exqiwanuine. 

‘Sin,—Referring to your leading article “‘The Steel Com- 
mittee,” January 20th, 1 now beg to hand you for publication 
the results of some of my experiments, wi may be of interest 
to many of your readers. Firet, copy of one of the reports to 
William Baker, Esq., C.E., by his permission, containing the 
results of testing to rupture one of the large links su for 
the Lime-street station roof, Liverpool, of the and 
North-Western Railway. This link was one of nineteen, vary- 
ing in sectional area from 12.726 to 6.139 square inches. You 
will observe that these experiments are not on “ darni 
— to which wpe A referred in your leader 10: 

», but on a worthy of the name “ ical.” 

report to Mr. Berkley on two rolled links, Uoah of which books 
in the eye instead of the bar ion, sectional area of these 
links 8.921 and 9,288 square inches. Third, tabulated results of 
four experiments to ascertain the extensions and sete rae 
ing stress, comprising two of the three links already to, 
one square bar and one piece of iron plate; and two experiments 
to ascertain the depression and sets under thrusting stress, one 
being a piece of steel and the other iron plate, with the edges 
planed accurately parallel. Fourth, diagram showing the last 
mentioned results all plotted to the same scale, also two 
of them upon a greatly reduced seale, in order to exhibit the 
rates of extensions from elastic stress to ruptare. 

I think it would also be of interest to some of your readers 
were you to reproduce from “ Experiments on the Mechanical 
and other Properties of Steel, made at Her Majesty's Dockyard, 
Woolwich, by a Committee of Civil Engineers,” some exam 
from the tables with their corresponding diagrams. Below I 
give the table of results of bars 8 C' tension, containing the 
greatest number, and bars K C* compression, the least number 
of figures, together with specimens of diagrams. These tables 
and diagrams, together with your critical remarks in your leader 
(20th January), will give your readers a very good idea of the 
value of the committee's experimental performances. 

TENSION. 


MARKS on Bans § © 1 





| | 
Stress | Extension in | Extension per ton | 





y 
per ton per parts of a jper inch ip terms of) “a pa rig 
inch foot | the length | 7 oo 
1.18 i Qn02 | 000 
141 i 0009 
226 | ols = 
3.39 | M025 , ool 
4.52 083 | 
5.65 | 0042 
6.79 0051 DOOOT Ge oon? 
7.972 0059 COT 4 
9.05 0066 000073 
10.18 0076 00075 001 
11.31 OOK) 00075 
1244 1093 000075 
13.58 Hol MOHONTS 001 
14.71 mii AWWOT S 
15.34 o119 MmnOTS 
16,97 0127 (W007 S 0000 
12.10 0185 OO0OTS 
O14 WTS on 
O152 OOOUTS 0002 
1 50 ol 60907 
22.63 HiT1 00075 aoe 
+76 Lao (O0076 0000 
24.89 O190 000076 
26.03 204 00007 8 ove 
7.16 0451 0001 66° O27 
Breaking Mean Total 
Stress 00007 5 Elongation 
53.74 6897 
* The mean of the Extensions per ton per inch represents the 


average of those between the starr 


All the measurements apply to « length of 10 feet of the Bar. 
COMPRESSION, 
MARKS ON Bans K C 3. 





Stress Compression | Conpression : 
Se 
per ton per in parts of | per ton per inch in “= —— 
inch & foot iterme of the length) “ _— 
10.08 LOTR | 000077 9001 
12.50 | Yielded 
Mean 
000077 





Mr. Berkley, in his introductory remarks, states, “to make 
further experiments on tension and compression of long o— 
y 


| and to ascertain the amounts thereof with great accurac 


certainty, by measuring directly from the bars.” Now, I most 
ask you, and such of your readers as may have access to the 
beok in question, to refer to plates No. 1 and No, 2, titled, 


|“ Apparatus with which the experiments were made at Her 


Majesty's Dockyard, Woolwich, by the Steel Committee,” and 


they afford convincing proof, notwithstanding Mr. Berkley’s | steel 


statement to the contrary, that not one of the ninety-one bars 


; were, after all, measured directly. One part of the measuring 


instrament (sliding scale and vernier) is attached in a certain 
fashion to the Lars, bat the other part is attached not to the 
bar but te the cast-iron trough, and the distance between ceatre 
of bars to be measured and the centre of vernier is 1.85 in. 1 
have no hesitation in stating that had the members of the Steel 


| Committee any practical experience in testing, they would never 
| have adopted the means they employed. Only fancy its 


members designing or even sapctioniog apparatus that 


| admit nothing else than bars 14 in. diameter, as for strips of 
| plates it was a gg impossible—nay, more, not even 1# in. 


square bars could be admitted. Your readers will doubtless 


| agree with me in thinking that the “ special a us” was 


indeed special. Further, the said cast-iron t , Mr. Berkley 
states, “ was 11 ft. in length, and bad divisions across it placed 
at a distance of 12 in. from centre to centre, as drawn on plate 


j No. 1.” 











but 1 to 1 as in a wronght-ii 
not have been more truthful to have honestly 
Kirkaldy’s experiments had brought out 
Surely it is something more than « farce to 


iments on steel,” when 
jalton only witnessed three 
hundred and three experiments, and Mr. Berkley 


As Mr. Barlow did not coudescend to state any figures, I 
beg to give the following, being the mean results 


uare inch under ling 
48,308 ib., 43,56 - elastic a 
thrusting streas, on mens ively one, two, four, 
reais Tia Moae Selon, batten 
blish results of these experi 
, and then without my being 


ducting 4 series of © 
Bariow avd Captain 
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and thirty-six diameters in 
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(See Table on preceding Page.) 
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ee as 
see the proof-sheets for correction and revisal ; an act of gross 


injustice, 
I had previ tested twelve bars of steel, of various 
qualities, for As of Sweden; the tested specimens, toge- 
of my appeared in the Paris 


ther with copies 
Exhibition, Jane, 1867. The are the mean results: 
pulling stress ; 


elastic limit 66,642 Ib. per ane under 
56,416 lb, 56,838 Ib., 832 Ib., 563/249 Ib., the elastic limit 
of the specimens being re- 


53, 
under thrasting stress, the 
spectively ene, two, four, and eight diameters ia length. 

Mr. Berkley, in his paper on “ Strength of Iron and Stee!,” 
read May, 1870, see lostitution of Civil En- 
ames vol xux., states ia T. . bebe gy “ Mean 
reak ing t, tens square e ™ 36,725,” 
under “ Fe ae Py = - Two,” and wader “ Ovserva- 
tions,” “ Tested by Mz. Kirkaldy.” No-reference whatever to 
the elastic stress and the rates of extensions and gets whic! | 
had ob\ained by measuring clirectly om the link, As Mr. Berk 
ley carefully withheld my report, | now send it to for pub- 
lication, so that your if the @ meagre 
Statement yed an adequate i mode of testing and 
recording results. Mr. Berkley could pos froin d my 
report for want of space, as twelve are ocen with the 
well-known results of Mr. Katea ‘s experiments 
mate so long age as 1846-7, and to be found under his name 
iu the parliamentary “ Report of the Commissioners appointed 
to inquire into the oe of Iron to Railway Structures,” 
printed 1849, pages 139 to 165. Mr. Berkley makes no refer- 
ence whatever to this distingwished ex 
column headed “ By whom t 
“ E. Clark,” or “Pairbaira aad Clark.” I 
cide if this ie jast to the 
gives one experiment by 


Mr. Berkley, in another 
226), referring to the stren 





used in the sleepers two do 
1 in., and two duplicate castings 
tract drawing, and exactly 1 in, 
the middie.” The form of casting is not, however, gi 

per. Mr. Berkley states under “ 
Zio. by Lin. bars on 38 it, i 304 
tested” being “1151” bars; and under “ 
tensile strength borne by bars 1 in. square, 13.07 tons— 
sumber tested 1002." Surely suéli important results would 
have justified his giving a few the maximum 
and the minimum results at the very least—Mr. Bruce having 
made some remarks (see page 266) on the “ differences between 
the experiments carried on at the manufactories and those con- 
ducted by Mr. Kirkaldy.” Mr. Berkley, in his reply at the close 
of the discussion (see page 274): “ The exact size of the bars 
was mearured to the yaysth of an inch, and the exact strain 
upon the bars of Zin. by 1 in. was accurately ascertained. 
When apt yea see and twelve hundred tests of a 
inaterial, which was daily supplied for practical purposes, were 
thas obtained, he thought pra arse was mies reliable and 
valuable than the individual experiments of any expert.” Is it 
not extremely rich to talk of measuring rough cast-iron test 
bars to ydypth of an inch? It is also important to remember 
that the results were obtained from tests of cast iron for 
sleepers, if not the cheapest, certainly not the most expensive 
description of castings. Mr. Berkley does not give the name of 
the foundry where these facts were elicited. 

I beg to state that for more than foar years I have been sub- 
jected to a great deal of annoyance, tion, and pecuniary 

from the ignoble and endathanted gresbelings of “ the Steel 

Committee,” alias “a Committee of Civil Engi "alias Messrs. 
Barlow, Berkley, and Gaiton, whose self-im laboars have 
been iately terminated with the publication of a book, 
whieh requires bo comment from my pen, as you have so ably ex- 





posed a portion of the many blunders contained therein. Although | 
it is now generally understood that the Institution had appointed | 
no committee, and consequently is not now answerable for the 
many shortcomings of the self-appointed committee, still it was 
not always so. Mr. Siemens, in his presidential address to the 
mechanical section of the British Association, delivered 19th 
August, 1869, when referring to the want of exhaustive experi- | 
ments on steel, stated, “This great want is in a fair way of 
being supplied by the experimental researches that have been 
carried on for some time at Her Majesty's Dockyard at Wool- 
wich under a committee appointed for that purpose by the 
Institution of Civil Engineers.” Further, Mr. Siemens, on 
making a somewhat similar remark before the Institution of 
Civil Engineers, 16th November, 1869, was at once corrected 
by the then president, Mr. Gregory, to the no small amusement 
of many present. 

I cannot refrain from quoting the following sentence from 
Mr. Berkley’s introductory remarks to the second part of the | 
above-mentioned book :—‘ It would appear trom these experi- | 
nents that within the yielding point of steel the amount of | 
lengthening from tension, or shortening from compression, pro- 
duced by equal forces per unit of area, is nearly the same, and 
also that the amount is rather less with steel than with wrought | 
iron.” Is it not a startling fact that this should be the only 
conclusion arrived at—and even it is sufficiently vague—by “a 
Committee of Civil Engineers” after more than four years’ 
devoted labour, with ample fands supplied, not by its members, 
but by manufacturers 7 | 

In conclusion, I beg to submit that the money expended in | 
—s the committee's ‘‘ special apparatus” employed at Her | 
Majesty's dockyard, the cost of repairing the old chain-proving | 
machine there, together with the expenses incurred in making 
that ay = of the experiments, be refunded by the committee, | 
in order that the experiments may now be made without any | 
further deluy. 

Davip KimKapy. 

Testing and Experimenting Works, 

The Grove, Southwark-street, London, S.E. 


DREDGING MAC( 
WITHAM. 
To rus Eprror or Exerneeniye. 

Srr,—In your impression of the 3rd inst., I observe letters | 
from Messrs. Riches and Watts, stating that I am not the de- | 
signer of the above; but admitting that I rendered consider- 
able assistance in the construction of the vessel. | am happy 
to find that I have even this much credit awarded to me by 
gentlemen whose selfishness carries them so far as to lay 
claim to what belongs exclusively to another. I submit the 
following particulars which will, I hope, suffice to establish 
my claim to what really cost me many years’ study and ap- 
plication. 

When contractor on the rirers Yare and Wensum in 
Norfolk about ten years ago, I conceived the idea of the 
racticability of constructing a machine to convey i 

m dredgers to banks of rivers, but in no locality previous to 
1866, when I became partner with Mr. Samuel Moore for the 
oat hee prowe cag -mipsooenes works, would the aye | schemes 

ised answer purpose in a i int of view, but 
the above river was in every ey candle Shenae after 
pcre See, Macys or to have a model made to 

w my partner to aati self as to its answering 
our purpose. I then directed Mr. peg of Boston (letter 
encl which I trust you will do me the justice of inserting), 
to make one. This was completed in 1887, and submitted to 
the inspection of Mr. 8. Moore and his brother John. I then 
took the model to Messrs. Clayton and Shuttleworth, of 
Lincoln, who constructed the first carrier for us, this I at- 








tached to one of our dredgers, and it did the work; but I 
saw that some improvements might be made. I then made 


EXTENSION 




















*—— DEPRESSION 


many alterations in the details, rough sketches of which I 
submitted to Mr. C. Watts for a new dredger and carrier 


| complete, and that gentleman made his drawings from them, 


but even these were so imperfect that no one without my 
instructions could construct the dredger, &e., from them, in 
proof of which I give the following particulars. 

In consequence of the floods and other causes the Witham 
contract turned out a loss instead of a gain, and involved us 
in difficulties which led to the discontinuance of the work by 
us, and as the Witham Commissioners had insisted upon our 
building a new dredger, &c., Mr. John Moore arranged with 
Messrs. Riches and Watts to build one for us (the contract 
for which was in his own name) ; but before its completion the 
commissioners cancelled our contract, and then found out 
that the dredger was built on Mr. John Moore's account, in 
consequence of which they declined purchasing it of him, 
but upon my pleading with them they consented to do so on 
condition that they treated with the contractors only. 

Messrs. Riches and Watts then resumed the work under 
my direction, and it went on for a few weeks before I made 


application for remuneration for my services, and not being 
| satisfactorily answered by Mr. Moore, I withdrew. 


They 
very soon came to a standstill, and Mr. Watts, unable to pro- 
ceed, applied for my further assistance, and pleaded that he 
contracted under the impression that he might rely upon my 
assistance. I was then engaged, and the work proceeded, 


| and was completed according to my instructions. 


Before concluding, I may as well ask Mr. Watts to call to 
mind the circumstance of his man, during my temporary 
absence, fixing the carrier buckets with the wrong end for- 
ward, and then reporting that they would not act. And I 
should like to know whether Mr. W. thinks me ungrateful 
enough to forget the kind ietter of condolence I received from 


| him on that occasion, wherein he sympathises with me in the 
| failure of my invention, and promises to help me out of it. 
Now, if the invention were not my own, why should Mr. W. 


so express himself. 

Trusting you will have the kindness to insert the foregoing 

I am, Sir, your obliged Servant, 
W. H. Hosroven. 

Tattershall, near Boston, Lincolnshire, February 15, 1871. 

P.S.—As regards the model mentioned by Mr. Moore, he 
has no other than the one made by Mr, Porter for me, and 
referred to in his letter. 


Boston, February 14, 1871. 

Dear Sir,—In reply to your letter, dated 13th inst., I beg to 
say that I received an order from you on December 3, 1566, 
to make you a model of a mud conveyer. 

I made the model from your instructions, and finished it, 
and packed mo in a case, and delivered it to your house on 
January 17, 1867 ; and I received no instructions from any 
one else but yourself, and payment for which I received from 
you. I am, yours respectfully, 

James Porter, 


To Mr. Hobrough, Tattershall. Grand Sluice. 


Svurgveroasuir ory Oxrorp.—On the 14th inst. Mr. W. 
H. White, assistant surveyor, Norwich, was elected surveyor 
to the Oxford Local Board of Health. There were sixty-nine 
candidates for the appointment. 


Porvtation or Victoria. —This vigorous Australian 
colony, which is now in the twentieth year of its distinct 


| existence, although it may be said to have been virtually 


founded in 1836, had at the close of September, 1870, a 
population of 731,370. Combining the excess of births over 
deaths, and the gain by immigration, the ion of the 
poe Be at rate of about 
32, per annum. 
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MODERN STEAM ENGINEERING 
Tae Past and THe Present. 

THERE is a progress of improvement in the details 
of steam engineering that may be said to be ever! 
taking place, and in which it is diffic : 
distinct links of the chain ; but, WHI yy 
as to minor details, there is no difficulty whateyer,in 
defining those prominent changes of design and con- 
struction that have resulted directly in reducing. 
consumption of coal réquired to develop a given 
power. ; 

The history of the past is hopeful as a guarantee 
that the yet Wide interval between theory ang 
practice will be further reduced. As the deman 
for higher pressure, more simple mechanism for 
propulsion, fresh water in sea boilers, and facilities 
for expansive working, have arisen, they have been 
met by the tubular boiler, screw propeller, direct- 
acting engines, surface condensers, link motion, 
cut-off valves, and compound engines, and in like 
manner will the present acknowledged losses in 
obtaining motive power be gradually reduced, 

Among the great barriers to improvement are 
misstatements of facts, whether such misstatements 
arise from that intentional inaccuracy which is 
to be found too often in our commercial. life, or | 
from incorrect data and a pardonable enthasiasm | 
and self-deception: if any special class of enging is | 
reputed to have an efficiency much beyond its true} 
power, the immediate effect is to check improvement, | 
and delay needed changes, probably for years. 

rhe scientific press and engineering institutions 
are the recognised mediums for publishing the Fe- 
cords of improvements, and there can be no ques 
tion that the former materially aids the improyer 
by free discussion both of theory and practice. It 
is of great importance to the interests of true engi- 
neering that the influence of our scientific press 
should be free from bias or special preferences ; the 
changes that occur are often so unlooked for and 
unexpected, that the utmost freedom is required for 
the acceptance of proved results; there must be a 
fair field and no favour, and there are evidences 
that this is becoming more and more the character 
of the leading engineering publications. 

Associations of engineers, for conference anddp- 
terchange of experience and opinion, appear almigat 
essential to rapid improvement ; and the influepé 
of such associations on the profession should be ib. 
stantial and apparent. a 

There can be no question that the Institution of 
Civil Engineers gives a positive standing to its 
members, and, further, more considerate and 
courteous to those who offer it their experience than 
any other engineering institution in the country ; 
but, as it mainly represents the important depart- 
ment of civil engineering, including railways, docks, 
harbours, bridges, sewage, and drainage, it is unable 
to give those special facilities for discussion, which 
the position and importance of steam engineering 
now demand. 

Che money-making element in improved engineer- 
ing has an unfavourable influence on the free inter- 
change of ideas and experiences among engineers, 
and one of the evidences of this is the difficulty ex- 
perienced by the secretaries of engineering institu- 
tions in inducing successful engineers to risk the 
criticism of an engineering audience, the published 
record of such criticism being frequently so un- 
favourable as seriously to injure their credit and 
business. It is, however, a question whether insti- 
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tutions could not undertake to certify certain facts 
in the case of any important and leading improve- 
ment, and thus encourage that free interchange of | 
ideas so productive of real progress. As evidence of | 
the opposite spirit, it may be mentioned that one of | 
the most eminent of our leading engineers withdrew 

all scientific contribution from a leading institution | 
in consequence of the great want of appreciation of 
the advanced ideas and experience he submitted to it. 

There is a growing tendency for each distinct 
branch of manufacture or engineering to have its 
representative institution, and considering the large 
interests involved in the supply of motive power, 
the increasing intelligence and influence of steam 
engineers, and the importance of having a sym- 
pathetic audience for criticism, an institution for 
the discussion of papers relating to steam engine 
improvement would meet with ample support. 

In steam literature some progress can be recorded, 
Professor Rankine having made a most valuable ad- 
dition to our steam engine manuals; the empirical 
rules so long in force are doomed, and some of the 
most important problems in steam and heat eco- 





nomics are satisfactorily solved. 


Upwards of thirty years ago the Comte de Pam- 
bour published two works on the theory of the 
steam engine and on locomotives, and, although 
they are wanting in much information given in later 
works, they deserve, the careful attention, 
steam engineer, as interesting and s 
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progress.and. character of 

ment: The .d the manufac 

spector or engineer in charge + 

steam uger. "Tha first and lash may be conside 

as hcing. interested in rapid improvement, si ‘* 
~ - 4 oss i f Me. ys ‘ : hy ¢ f e 
signe esumed to . 4 tical 

principles, as practical experience warrants ; 


wer has a direst. monetary interest 

frei pot, obtained at too high a 
and the latter is, in fact, giving great 
enco ent. to steam engine improvement, by 
adding 30 or 40 per cent. additional purchase money 
for economical power. 

The other three classes may, and sometimes do, 
exercise av influence most inimical to improvement. 


The manufacturer, in some very ay pa 
ce 
pn 


in : hi 
first cost; 


e 

risks his profit and his credit by working in 

of his neighbours ; but,.as a rule, the main prin- 
ciple of his business is money making, and the first 
introduction. of improved steam power involves a 
loss, often a serious one, and hence it is we. find 
engine builders unwilling to introduce other than 
the most simple and inexpensive clasg.of engine 
power. As a proof, however, that manufacturing 
profit may ultimately be the reward of the hénest 
improver, it would not be t to name at Jéeast 
one cxceptional firm that, amid «good and evil re- 
port, has persevered in a most advanced class of 
engine building, and realised an economy in work- 
ing, that has revolutionised the steam marine of this 
country, Many engineers may have held similar views 
to those. of he late Mr, sips} seri bat hé stood 
alone in positive enterprise and costly experience in 
his Seccunabal efforts to reduce the conmenmption of 
by » a8 
$ success, 
that many er uilders will, as a mere matter of 
competition, be compelled to combine manufaggure 
with high class designs. : 

The engineering inspector or adviser, whem in 
charge of extensive steam power on land or’gea, 
exercises great power and influence in reference to 
steam engine improvement. In too many cases he 
has, by prejudice and defective training, delayed 
the introduction of improvements to such an extent 
that the amount of loss his employers have incurred 
thereby is quite incalculable. How long some 
steamship companies opposed the introduction of 
surface condensation is well known, and with re- 
ference to some other changes, such as steam 
jackets, they are now rather permitted than en- 
couraged. If any one had the courage to record the 
engineering history of some of the large steamship 
companies, the facts would be beyond belief. It is 
sincerely to be hoped, in the interests of true steam 
engineering, that with the new era of steam engine 
economy, a more progressive spirit will be infused 
into those who advise the large steam users on land 
or Sea, 

One other class of men must be referred to as 
exercising an influence on the rate of progress in 
steam engineering. The engineer in charge of 
steam power is sometimes the only authority the 
steam user consults in judgment either on alleged 
improvements or new machinery. Partly or wholly 
uneducated, oecasionally not even a mechanie by 
trade, property is wasted, and changes are objected 
to, in direct proportion to the ignorance existing, and 
yet these men, in the case of a steamship, may have 
the spending of from 3000 to 10,000 tons of coal 
per annum, and have the power in their own hands 
of obtaining an efficiency that may save or lose 
their employers thousands of pounds yearly. The 
grossest ignorance of the elementary principles 
of steam engine economy can only be inferred 
when men deliberately prefer low pressure and a 
minimum expansion to high pressure and a maxi- 
mum expansion. On the other hand, in what may 
be termed all the obstructive classes, highly able 
and intelligent men are found, who are open to 
conviction, and give every possible assistance to the 
improver. 

t is important, in alluding to steam engineering, 
to separate the creation of power in the boiler from 
its application in the engine ; and it is the more so 
in the present case, as the pro; of improvement 
has been so much less in the former than in the 





latter ; and not only so, but evaporative duty has, in 
marine engineering, been actually leasened by the 
introduction of the compound engine and higher 
pressure. 

On land and sea the purchase cost of a steam 
horse power has increased during the past twenty 

ears from 20 to 30 per cent., the pressure has 
increased 50 to 500 hundred per cent., while the 
weight of fuel per each horse er has been re- 
duced from 7 Ib. to 2} Ib., and if we take the past 
ten years only, a pound of coal now develops twice 
the power it did in 186]. 

Successful steam engineering does not mean 
merely the production of an engine economical in 
working, but the production of one at a cost that 
shall be remunerative to the purchaser. That the 
improvement previously named is of this character 
in marine engineering is easily proved. In 1861, 
marine engines of 400 indicated horse power could 
be purchased in the north for 3500/, requiring 
45 1b. of coal per each horse power ; in 1871, the 
same power can be purchased for 4500/., requiring 
2} lb. of coal for each horse power. Such engines 
would average at least 200 days’ steaming each year, 
and allowing 20s. per ton for the coal saved and 
additional cargo—a very low estimate—the owner 
will receive nearly 2000/., or 200 per cent. on his 
extra purchase outlay of 1000/., while assuming the 
value of the 1861 ship and engines to be 16,000/., 
and those of 1871 to be 17,0001. and the first ship 
just cleared her expenses, the saving in fuel alone 
would give a dividend of nearly 12 per cent, on the 
capital of the second and higher priced ship. This 
great reduction of fuel, and the certainty that a large 
margin is left for further saving, gives a most en- 
couraging prospect of the future of steam navigation ; 
while a saving that is important in short voyages, 
becomes a gigantic profit on long ocean routes, 
when coal is 2/, or 3/, per ton and freight the same. 

With such prospects the steamship owner is 
taking an active interest in those changes and im- 
provements that result in a reduction of fuel, and 
the present unprecedented activity in steamship 
building is largely due to the introduction of 
higher pressures and increased expansion. The 
delay that has kept back for so many years the 
development in practice of — that were ad- 
mitted in theory has been partly caused by the 
antagonism that has existed between theory and 
err egs and between the classes who are guided 

y the one or the other. The successful introduc- 
tion of higher pressures and the maximum of ex- 
pansion is a victory for the professional engineer, 
and will tend to bring the designer and the work- 
man in greater agreement, and thus remove one 
more barrier to progress. The conceptions of 
Watt were in advance of his experience, whereas 
now it sometimes happens that, as a copyist, an 
engineer or manufacturer produces an engine far in 
advance of his conceptions and comprehension. 

In locomotive construction, also, a steady im- 
provement has been, and is now, taking place. The 
average working pressure maintained in locomotive 
boilers is, now-a-days, nearly fifty per cent. higher 
than it was twelve or fifteen years ago, and as a 
consequence the steam is worked much more ex- 
pansively. The increased employment of steel in 
the construction of the details has also effected an 
important reduction in the cost of maintenance, and 
altogether locomotive construction may be said to 
have fully kept pace with the advancement of other 
branches of steam engineering. 

During the past ten years the application of 
steam power to agricultural operations has been 
greatly extended, and the trials carried out by the 
Royal Agricultural Society of the efficiency and 
economy of portable and stationary engines have 
done much to advance that section of steam en- 
gineering. The mode of carrying out these trials, 
however, requires considerable modification, as we 
have already pointed out in this journal. The 
traction engine is a comparatively recent creation ; 
but it bids fair to acquire great importance. The 
obstructive laws now in force, limiting so stringently 
the usefulness of steam carriages, must ultimately be 
repealed, and a large proportion of the traffic of our 
large cities and towns carried on by the steam horse. 

Another recent special adaptation of steam power 
is to be found in our steam fire engines, and it 
would be difficult to over-estimate the advantages 
arising from their introduction. They, however, 
need yet one improvement—the power of self- 


propulsion. 
Among the earliest applications of steam power 
was that of pumping, in the case of water supply 
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to towns, involving the services of a professional 
engineer, we Lave realised economy far in excess of 
that observed in other branches of steam engineer- 
ing. This may fairly be attributed to a scientific 
knowledge and the sound judgment due to superior 
education, and is another proof of the direct con- 
nexion existing between a maximum of knowledge 
and a maximum of results, In Cornwall the duty 
ealised in pumping has, in all cases, been propor- 
tionate to the bestowed on the design and 
mode of working of the steam power 

In mill districts there is quite a new era in the 
demand for economical steam power, although the 

of the fuel used from 6s. 

per ton. Steam users demand an improved 

of steam power As im marine engines, 

land in the large mill districts, a pound 

uel devel pa im the improved engine twice, 
cases, three times the duty 
few years ago: in all cases 
eure bas been when the im- 
proved resulta have been obtained, and an ¢ xpan- 

n of ten and twelve times is now not unusual 
In colliery districts only, is there an absence of 

efficiency ; there the small cost of fuel, 

rough -and- ready class of engineering 
and workmen employed, are potent in- 

fluences against improvement. In colliery working 
the cost of fuel is such a small item among the 
other expenses, that the saving of one-half would 
hardly be valued if accompanied by an increased 
first cost and maintenance, and a higher class of 
men in charge. In mills, on the contrary, the cost 
of the steam power is a large and important item ; 
600 indicated horse power 8 not an exceptionally 
high power in a cotton or wool mill, and the 2 Ib. 
ree that represents approximately the dif- 
between 1561 and 1871, are equivalent to a 

of upwards of 1690 tons per annum, and at 

fis. per ton this amounts to nearly 5002. ; while in addi- 

m to this saving in fuel, as a further credit against 
the debit of increased purchase money, there is the 
cost of one or more boilers saved. One of the special 
improvements recently introduced in mills requiring 
constant variation of power, 1s the plan of con- 

g the cut-off valve, instead of the ordinary 
throttle valve, with the governor, or, in other 
words, varying the power by varying the amount of 
expansion, instead of by increasing or reducing the 
entering pressure of the steam. 

It has been noticed in some earlier remarks 
that the increased duty recently obtained from a 
pound of fuel is almost entirely due to improve- 
ments in the , and not in the boiler ; to heat 
spending, and not to heat making. In marine en- 
gineering the class of boiler introduced with the com- 
pound engine ia, from its construction, inferior in eva- 
porative duty to the boilers fit for the lower pressure, 
aud there is no more hopeful field of invention than 
that of * heat-making.” Marine boiler engineering, 
except as to improved material and workmanship, has 
been almost stationary for the last 20 years, the only 
advance being in the increased depth of furnace and 
length of flame and in the cylindrical 
boilers now making by the hundred, this first-named 
adivatice has ben changed into a state of things 
10 years ago, as far as the 
In stationary boiler 
influence of the various boiler 
inspection associations and the increased intelli- 
of the steam user, have greatly improved 
the manufacture of boilers, and thus facilitated 
the of a higher pressure. This 
has indirectly tended to economy; but the eva- 
porative duty remains almost stationary, and aver- 
30 per cent. less than ought to 
be obtained. At the proper time this subject will 
be more fully referred to. Many promising boilers, 
of new design, have been introduced, but it cannot 
be said that any has had sufficient merit to 
supersede the well-known Lancashire or Cornish 
With the exception of a few first-class 
manufacture of land boilers has been 
im the of mere workmen, totally ignorant 
of the of combustion ; and any one being 
BI pposed to be able to make a boiler. and little 
ant or capital being required, the trade has been 
iighly competitive in the matter of price— another 
fatal circumstance for boiler improvement. In the 
equipment and setting of land boilers great im- 
provements have been made, due in a large measure 
to the associations before referred to. As with 
engines, 80 with boilers—improvement commences 
when ignorance is replaced by knowledge- prejudice 
by fre ury bstructiveness by experiment 
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METHOD OF CONSTRUCTING LOCOMOTIVE FIREBOXES. 


DESIGNED BY MR. JOUN F. STEPHENSON, NORTH-EASTERN RAILWAY, YORK. 


If it is asked what has been the greatest influence 
in retarding the perfecting of improvements which 
to some extent have been among the possibilities 
since the days of Watt, the true answer would be, 
the want of education both common and technical, 
or, in plain language, ignorance ; and there can be 
no question that among the benefits to be derived 
from the Education Act will be found in a few years 
an unprecedented advance in the intelligence of our 
workmen, engine-drivers, and stokers. 

Out of 150,000 committals for various crimes, 
only 5000 of those committed were found to be 
properly educated, the remainder being either partly 
or wholly without education. It may be safely in- 
ferred that statistics giving convictions for breaking 
the laws of mechanics, philosophy, or true economics, 
would give corresponding results, and that nearly 
all our accidents, blunders, and waste are due to 
want of education either in the school or the work- 
shop 

It is of the greatest importance to British en- 
gineering that such a needless souree of difficulty 
should be speedily removed, and that it is likely to 
be so is matter of great congratulation. British 
pre-eminence in steam engineering will probably be 
maintained for many years ; and in steam shipbuild- 
ing we are likely to retain an actual monopoly 

rhe past and present of steam engineering have 
only been alluded to in the present article as in- 
troductory to a more direct reference, in future 
numbers of this journal, to distinct branches of 
inquiry under the general heading of Modern Steam 
Engineering 

In the generation of steam there are two con- 
secutive operations—‘* Heat Making” and ‘‘ Heat 
prone 2 and each of these will form the subject 
of special consideration. As the result of heat manu- 
facture and expenditure in a steam boiler, there is 
the conversion of water into steam, having the pro- 
perty of exerting a strong pressure on the vessel in 
which it is confined, leading to the consideration of 
* Boiler Design” and * Boiler Manufacture,” which 
will be treated of in connexion, also, with the eco- 





We annex illustrations of a method 
of constructing the fireboxes of locomo- 
tive boilers, which has been designed 
by Mr. John F. Stephenson, of the 
locomotive department of the North- 
Eastern Railway, York. Instead of 
flanging the back and tube plates in- 
wards in the usual way, Mr. Stephen- 
son proposes to curve the whole of the 
plates—with the excepion of the crown 
plate — outwards at their edges, and 
unite them by external rivetting, as 
shown. By adopting thiqg arrangement 
jointe are made in which the pressure 
of the steam tends to force the plates 
together, while, at the same time, there 
are no double thicknesses of plates ex 
posed to the fire, the seams being im- 
mersed in water. This latter is un- 
doubtedly a great advantage, while 
Mr. Stephenson's system of construc 
tion enables the stays to be brought 
closer to the corners than can be done 
in fireboxes made in the ordinary way. 
At the top, the tube plate, back plate, 
and side plots are flanged outwards to 
join the crown plate, the corner of each 
plate being worked up to fit closely 
against that of the adjoining plate and 
the crown plate. As to the junction 
between the firebox and the ring form- 
ing the bottom of the water space, Mr. 
Stephenson proposes to rivet up the box 
in the ordinary way, two countersunk 
rivets being inserted at the bottom of 
each vertical corner seam. The box 
is then to be placed upon the hoop, and 
the corners marked with the outline of 
the projecting corner seams. The parts 
thus marked are then to be slotted out, 
and the hoop, heated red-hot, placed on 
a level surface, and the box lowered into 
it, the hoop being then allowed to cool. 
In rivetting the firebox in place, the 
rivets passing through the hoop will, of 
course, be taken as closely into the 
corners as possible, the outer shell being 
secured to the hoop at the corner by 
cup-beaded screws in the usual way. 
Altogether the mode of construction 
proposed by Mr. Stephenson has much 
to recommend it, and we believe that a 
number of our readers will regard it 
with interest. 


nomics of heat making and heat spending. The 
next step is the ‘* Disposal and Duty of the Steam” 
supplied, to be followed by papers on the design of 
‘‘Land and Marine Engines,” and on “Steam 
Engine Manufacture,” and, in conclusion, the papers 
will be summarised, and a future predicted 

These papers are not intended to be exhaustive 
but suggestive, and are addressed to all classes in 
terested in the profession and practice of steam en 
gineexing. 


Tue Dagtes Casat.—From the Darien Canal surveying 
expedition very important intelligence Las been received. 
Captain Selfridge, the commander of the expedition, writes 
from Paye, under date of the 13th of January, that he has 
discovered a route for the canal, the summit of which is but 
500 it. above the ocean, and that the route begins near the 
mouth of the Atrato River. If Captain Selfridge is not 
deceived as to the feasibility of this route, his discovery will 
have a most important influence upon the world’s commerce, 
and will solve the Darien problem. 


Scepmanine Capies For Curya.—The Great Northern 
Extension Telegraph Company have chartered the steamer 
Africa, of about 2500 tons, for the purpose of conveying the 
section of the submarine cable to be laid from Viadiwastok 
( Possiette) to Nagasaki, while the Great Northern, expected 
from China in a fortnight, will take on board the section to 
connect Nagasaki and Shanghai, about 1200 miles of cable ir 
ali. It is expected that these vessels will be despatched abou 
the 15th of April, vid Suez Canal, calling at Singapore and 
Hong Kong en rowte. Under favourable circumstances, th 
eable will be laid down and communication established about 
the 16th of July. As already announced, the land line: 
through Russia to Viadiwastok are now in operation, thus 
affording a direct chain of communication from London t 
Shanghai. This company are also laying a cable from 
Shanghai to Hong Kong, which will packets be completed 
on the turn of the monsoon in April. The Telegraph Con 
struction Company, under contract to the China Submarine 
Company, bave despatched vessels with a cable to connect 
Singapore and Hong Kong, and this line will, barring . acci 
dents, be completed in April. The cable to connect Australis 
and Java will also be despatched in a few months. The pro- 
ject, started in Fi: Kong, for connecting Siam, Saigon, 
Manilla, and Hong Kong, the land lines for which were last 
year despatched to Singapore, is, we believe, likely to be 


| carried out, either on its original footing, or by an amalgama- 


tion with another company.— London und China Telegraph 
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THE ACOUSTICS OF THE RO 
HALL. 
From time to time we have had to record a series of ex- 
ments which have been carried owt at the Royal Albert 

afl of Arts and Sciences, with a view of testing the acous- 
tic properties of that fine building. The trials have been 
made at various stages as the building advanced towards 
completion and as the mass of scaffolding in the interior 
was pieces by piece removed. Upto Saturday lust, single 
instruments oaly had been played, but on that day there 
was « fall orchestral performance, the results of which 
although favoarable in some ts have not yet decided 
the question of the adaptability of the Hall for those com- 
binations of instruments which go to form a complete or- 
eheatra. Hitherto we have had no building of the form 
wod dimensions of the Albert Hall from which to jadge of 
the effects of mixed musical performances. The require 
ments of solo singing aud chorus singing, and of wood and 
brass instruments vary as regards the space necessary for 
proper effect, as well as with respect to the form of the 
building. as the vibratory action produced in the air differs 
in each case. On Saturday, however, the Albert Hall 
underwent @ preliminary test in some of these reepects, a 
concert being given there by an amateur society of ma- 
ticians knowo as the Wandering Minstrels. The concert 
was a complimentary one te the workmen of the contrac- 
tors, Messrs. pacers Saved but was also intended for the 
purpose we have indicated, namely, as an acoustical ex- 
periment. Satisfactory and bighly creditable as the per- 
formance was in itself, it certainly has not settled the 
question of the acoustics of the building. The band was 
composed of wood aad brass instraments, and from our 
first standpoint—which was in the first tier of boxes just to 
the proper left of the great organ—in the loud passazes 
there was a most anpleasant echo retarned, whilst those of 
a softer and more rapid character were somewhat confused 
and indistinct. At other points of the building, which were | 
higher as well as more remote from the orchestra, this rever- | 
beration was not perceptible, and, strange to say, it was much 
leas in the end first tier box on the proper right, than at the 
eame point on the left of the organ. In the arena of the 
Hall the sounds appeared to come from above ; they doubt- 
less collected in the immense domed roof, and were reflected | 
directly beneath. The solo singing by Miss Ann: Williams, 
as well as that by Mrs. Nassau Senior, was weil heard at 
most points of the house while the notes were fal! and well 
sustained ; bat in some of the rapid piano passages we cer 
tainly heard buat indifferently. In short, the success of the 
Albert Hail as a concert reom for the class of masic usually 
performed at concerts, has not yet been proved. For mili 
tary bands and large masses of choral performers, which, 
however, have not yet been tried, the ‘bailding may prove 
most appropriate. Besides the hangings and drapery of the 
boxes and other parts of the Hall have yet to be fixed in 
place, aud these will doubtless modify the effects of sound 
by their absorbent nature, But though, as it at present 
stands, the Albert Hall has not proved itself a success as 
a place for general musical e.tertainments, there can be no 
question of its adaptability for exhibitions and other pur- 
poses iu connexion with the arts and sciences. 


ASSOCIATION OF FOREMEN ENGINEERS. 
Tue members of the London Association of Foremen 
Engineers and their friends celebrated the eighteenth an- 
niversary of the society on Satarday evening last, by their 
usual dinner at the City Terminas Hotel. The chair was 
occupied by Mr. E. J. Reed, C.B., and the vice-chair by 
Mr. E.R. Allfrey. The chairman was sapported by Dr 
Woolley, Captain Doanelly, R.E., Rear-Adiniral Ingletield, 
C.B., Me. Joba Penn, jun., Mr. Johan Hick, M.P., Mr 
Jovph Newton, the President of the Association, the re 
presentatives of the Manchester, Leeds, and other Associa- 
tions, &e. After the usual loyal toasts had been duly given 
and boneured, Mr. LD. Walker, the secretary, read his report 
for the past year, From this document it appears that the 
Association has made steady progress, beth numerically 
avd @naneially. There are now 113 ordinary, and 79 
hooorary members, giving a total of 192 as the present 
strength of the Association. The income for the past year 
has been 2514. 2s. Gd., and the expenditure 1762. 19s. 1d., | 
leaving a balance of 54/. 3s. 5d. The superannuation fund | 
is represented by 1072/. 8s. 1d. stock in the 3 per cent. | 
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YAL ALBERT | and prosperity of the Association is largely due to Mr. 


Newton's sustained exertions, and we congratulate that 
gentleman upon receiving the testimonial, and the members 
upon the good sense and taste they have displayed in 
making it. 





THE POLA DOCK. 

At the meeting of the Institution of Civil Engineers, held 
on the 28th ult., Charies B. Vignoles, Bsq., F.R.5S., president, 
in the chair, the paper read was, “ An account of the Basin 
for the Balance Boek. and of the Marine Railways in con- 
nexion therewith, at the Austrian Naval Station at Pola, on 


width of 5) in., not admitting any water. The thickness of 
the walls varied from 15 ft. to 20 ft. and 26 ft. The float. 
ing dock entrance was placed on the north side, and was 
adapted for an iron caisson to close it. This entrance was 
120 ft. wide in the clear, but the caisson measured 128 ft. 
along the top line. The pump well was situated in the south. 
west corner of the basin. Great care was taken to make 
the stage piles stand vertically, as t were to remain 
te woneage in the walls. The vertical diagonal bracing 

tween the piles was removed asthe béton was filled in. 
The enclosing sheet piles were carefully squared, so as to ob- 
tain perfectly true fe , for the purpose of obtaining tight 
joints, and to give the béton walls, of which the sheet piles 





the Adriatic,” by Mr. Hamilton EB. Towle, of New York, | formed the moulds, « fair surface. : 
| 


U.S.A. Of this paper the following is an abstract : 

The barbour of Pola, naturally favourable for the purposes 
of a naval station, was cileeted bp a committee of Austrian 
engineers and officers, as the most suitable that could be 
chosen for the extensive arsenal and dockyards, which it | 
would be necessary to construct when the port of Venice was 
abandoned. It was situated directly south of Trieste, on the 
western coast of the peninsula of Istria, south-west of 
Fiume, and about 60 miles distant from both those ports 
Venice, on the other side of the Adriatic Sea, was 80 miles | 
distant in a north-westerly direction. 

It was at first intended that excavated docks should be 
formed, but in consequence of the voleanic and treacherous 
nature of the ground, this idea was found to be impossible of | 
execution. A floating dock, basin, and railway system were 
therefore decided upon, the dock adopted being that known 
as Gilbert's Balance Floating Dock. The basin and rail- 
ways were in general principles the same as those constructed | 
at the United States’ Navy Yards at Portsmouth, New | 
Hampshire, and at Pensacola, Florida. These were the 
firet dock basins with railways that had been constructed, 
and were commenced iu the year 1549. | 

Tbe function of a basin for a floating dock was to supply 
a place in which the dock itself might be grounded, either 
with a vessel upon it to undergo extensive and prolonged | 
repairs, or to enable the vessel to be hauled out of the float- | 
ing dock wpon the railways, which latter operation was only | 
required in cases where vessels were moved from the cock to 
land above the sea level, or the reverse. A basin to fulfil 
these requirements must be so constructed as to permit the 
dock to be floated into it, and the entrance closed by means 


| of gates or eaissons. 


The general dimensions of the basin at Pola, determined 
by the magnitude of the floating dock, were as follows: 
ft. 
Width inside the enclosing walls ... oso Sas 
Length eee eee eee eee «. S11 
Depth from the top of the walls to the 
stringers in the floor of the dock ove 
Depth from the level of ordinary high 
water to the top of the stringers eee 
Depth from the level of ordinary low water 
to the top of the stringers ove «- Il O 
The maximum difference in the hydrostatic head, inside and 
outside the basin, existing daring the progress of the con- 
struction of thé basin, was 20 ft. 

Detailed surveys and sections of the site were taken, so as 
to determine the precise contour of the rock, and of the mud 
overlying it, which varied in thickness from 2 ft. to 12 ft. 
As the rock was unfitted for holding, or even for receiving 
sheet piles, except when they happened to strike a fissure, it 
was decided not to use the ordinary clay-puddle cofferdam. 

The material selected for the walls of the basin was San- 
toria béton, composed of Santorin earth—a volcanic product 
from the Greek island of Santorino—and lime paste, in the 
proportion of 7 to 2, forming the hydraulic mortar; to this 
was added 7 parts of broken stone, the mixture being made 

|into a conical heap and tempered by exposure in the open 
air for from one » a to three days, when it was ready for 
use. Of this béton extensive wharves and moles had already 
been constructed at Trieste, Fiume, and Pola; ard, as it bad 
been found durable and efficient, was moderate -n cost, and 
obtainable in any quantity, it was considered that no better 
material gould be determined upon for the walls of the Pola 
basin. ft might be mentioned that the largest blocks pre- 
vioukly made were those at the mole of Fiume, which were 
26 ft. in vertical depth, 22 ft. wide at the top, with a batter 
of 1 in 4 or | in 6, and 50 ft. long. 

It was believed that, by adopting proper precautions, the 
mud which covered the rock bottom would form a suitable 
foundation for the walls of the basin, provided that a water- 
tight joint could be made at the bottom of the wall, for 
there could be no leakage or percolation through the béton, 
so long as it remained uncracked by unequa! strains or settle- 
ments. It was, however, assumed that such cracks would 
occur, and that it would be necessary to provide for such a 
contingenc 
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consols, and the widow and orphan fund is progressing, the A wall ote plain rectangular section was decided upon, the 


general funds amounting to 16001 The library bas re- 


ceived several valuable and usefal additions, and. the | {¢t that the foundation consisted of greasy mud, lying at | 


monthly meetings continue to be well attended, practical | 
papers being read aod discussed. A new feature has just | 


appeared in connexion with this Association, in the shape | 


thickness of which was determined with reference to the 


angles varying from 2 to 10°, which would render a slip 
possible. Joints were made across the wall, at intervals of 
from 40 ft. to 90 ft., im order to form weak places, which, 


being selected with reference to the nature of the bottom, | 


of « journal of its proceedings, which it is hoped to continue | y valid in all bability determine the location of 
| we any cracks 
monthly. It is edited by the president, Mr. Newton, to | that might poe . ie? 


whom every credit is due for its production. At the sug- 
Gestion of Mr. Reed, made upon the eecasion of which we 
write, we believe the sphere of usefulness of the journal is | 
te be further increased by making it @ journal of the pro- | 
vincial associations as well as of the parent association in | 


It was ascertained by calculations, based upon the data 
afforded from a knowledge of the contour of the rock bed 
and the mud bottom, that no crack could exceed 6 in. as a maxi- 
mum width, and the ends of the blocks marked the localities 
where the settlements would probably take place. To check 


London, In the course of the evening a handsome testi- the of the water through the wall at these points, as 


mouial, consisting of a gold watch and chain, and a purse 
of sovereigus, was presented to Mr. J. Newton, as a token 
of the esteem in which he is held by the mewbers of the 


passage 
well as to prevent the blocks from moving laterally upon 
one another, a rectangular post, 15 in. by 24 in., was in- 
| serted vertically in each of the joints, reaching from the upper 
| surface of the block. through the mud, to the rock bottom 


Ase gation, and of their appreciation of the many years| below, These pests projected 12 in. into each block of 


of gratuitous aud valuable service be has rendered to | béton. Su 


the society, There can be no question that the existence 


beequent experience proved that this device was 
| thoroughly efficien’, the largest crack, which had a maximum 


To facilitate the operation of driving the piles in line, a 


| machine was specially devised by the author, and termed 


by him a “ spider.” This consisted of two horizontal timbers, 
35 ft. long, placed parallel to each other and kept 12 in. 
Apart (12 in. being the thickness of the sheet piling) by dis- 
tance pieces. From the forward end of these timbers, two 
other timbers, also 12 in. apart, sloped backwards and up- 
wards, while at about 8 ft. from the same end an oak block 
was passed between and bolted to the horizontal timbers, 
and this also sloped backwards and upwards, until it inter- 
sected the other two raking pieces before described, and was 
bolted to them. This frame was hung by two vertical rods 


| of wood to the staging above, and was free to swing to and 


fro; ropes and tackle were attached at the rear end, by which 
the frame could be moved in any desired direction, while, 
by a strong hawser fixed to the forward end, the jaws, formed 
by the horizontal timbers and the raking pieces, were made 
to embrace closely a short length of sheet piling already 
driven, the machine being hauled up so taut by the hawser 
that the raking oak block pressed against the face of the pile. 
The distance at which the “ spider” was suspended from the 
staging was such, that the end of a pile about to be driven 


| was engaged in the guide formed by it, before its vertical 


position was effected by its tendency to float. When it was 
in operation the hawser at the forward end was hauled tight, 
and the end of the pile pressing against the guide, extended 
the rope sufficiently to hone the “ spider” back, and permit 
the pile to pass and be driven in its exact position. It was 
found by experience, that with this machine at least double 
the amount of work could be done, and all the piles were 
kept exactly in their proper position. 

When the sides of the enclosure for one block had been 
completed, and the cross dams and the vertical timber joint 
before described had been put in, the section was bolted to- 
gether above the level of the béton work, and the operation 
of filling in was commenced, the average time required for 
this being two weeks. After the walls had been finished, the 
tie bolts clamping the sheet piles against the sides of the 
blocks were gradually leaned, to enable the former to settle 
freely, and to compress the mud from below. At the same 
time the interior rubble wall was built upon the top of the 
béton, to a level above high water, to form adam. The 
sheet piles were subsequently cut off by a circular saw, 
and the exposed ends were covered by an external sloping 
embankment, or apron, of broken stone and sand. The 
principal internal filling of the basin having been completed 
as the previous Work progressed, as well as a temporary 
clay-puddled cofferdam closing the opening for the iron 
caisson, the pumping machinery was erected, and on the 
2ad of February, 1859, the operation of emptying the basin 
was commenced. 

As was anticipated, the butt joints between the béton 
blocks were found to open, more or less, according to the 
character of the mud on which they stood, and the contour 
of the rock bed, but in no case did the timber joints fail. 
After the maximum settlement had developed itself, the 
cracks were carefully cleaned out, and filled with masonry to 
the depth of 1 ft. from the face of the wall, and tubes or 
pipes were inserted in the wall, for conveying away any 
slight leakage that might escape without washing away the 
fresh mortar. Where a crack or joint appeared open on the 
external side of the béton wails,a pad, secured to a plank or 
timber, was firmly braced against it, until it was tight 
enough to prevent the escape of fine mortar or cement. 
The openings or cracks were then filled with thin grout, 
injected through a tube, under a head of about 10 ft. above 
the wall. 

As soon as the basin was emptied, the work of laying the 
floor was commenced. This consisted of thirty rows of 
foundation piles, capped with timber 1ft. square, bedded 
in 6 in. of béton. Upon the top of the piles was fastened 
close planking 6in. thick, and over this was laid the 
masonry, forming and completing nine lines of stringers, 
varying from 8 [t. to 12 ft. in width, to receive the bottom of 
the dock when grounded. 

The space of several hundred feet between the southern 
| end of the basin and the island (Seoglio d’Olivie) was filled 
| in, and two sets of railways, resting on pile foundations, 
were laid. 

The caisson for closing the opening to the basin was built 
by the Messrs. Rennie, of London, and was found to answer 
its purpose completely. 


SreameniP Sussipixs.—Memorials to the United States 
Congress protesting against subsidies to steamship lines 
have been in circulation in New York. The memorialists 
| depreeate the creation of steamship lines at an enormous 
cost to the United States Treasury. 


Tus Rovat Exetyrers.—The staff of the department con- 
sists of 1 surveyor, 3 deputy and assistant surveyors, 26 act- 
ing surveyors, in two classes, 2 draughtsmen, 20 clerks of 
works of the first class, 79 of the second, and 3 of the third 
class, 14 first, 30 second, and 15 third-class clerks, 38 mili- 
tary clerks, and 90 military foremen, 2 temporary clerks, 12 
civil and 40 military foremen of works, 49 temporary 
draughtsmen, civil and military, 50 temporary clerks, 104 
messengers, olfve-keepers, &e., and 168 oat A sergeants, 
| ogine-drivers, stokers, boate’ crews, etorekeepers, &o, 
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PARLIAMENTARY NOTES. 

Ow Thursday evening, the 23rd of February, there was a 
somewhat lively debate in the House of Lords upon Mr. Card- 
well's Army Organisation measure. The subject was opened 
by Lord Carnarvon, who stigmatised the scheme as entirely 
inadequate and monstrously extravagant. He pointed out 
that in all the necessary military elements the country was 
quite in arrears. Submarine warfare was last summer re- 
presented by one torpedo in store, gunpowder was deficient 
in quantity, and unsatisfactory in quality; official mis- 
management involved delays in supplying the troops with 
breechloaders, the National Defences were conducted with no 
evergy. The arsenals had been cleared of workmen, reduc. 
tions of the forces had been recommended, the condition, 
equipment, morale, of what troops were available, were bad. 
Considering the existing state of affairs at home, the altered 
conditions of national relations, whieh almost without notice 

uld be entirely changed, he urged the absolute necessity 

f immediate inquiry and of complete reform. 

Lord Northbrook rose as an apologist, explaining doubt- 
ful points and promising amendments, After some remarks 
from the Duke of Cambridge, the Duke of Richmond, Lord 
Grey, and Lord De-la- Warr, the moijon of Lord Carnarvon 
for returns was agreed to. 

In the House of Commons, Sir RB. Peel put a question to 
Mr. Bruce, to ascertain whether the extraordinary police 
expenses connected with the International Exhibition of 
1862 had been charged to the country or to the Commis- 
was to be adopted inthe same 
matter during the ensuing Exhibition? Mn Breese et. 
plained that five-sixths of the police expenses had ben 
paid by the commissioners; be further added that a similar 
arrangement had been made for the forthcoming Exhibition, 
so far as the interior of the building was concerned. 

On the same evening, Mr. Druce’s motion for the second 
reading of the Mines’ Regulation Bill was opposed by Mr. 
Magniac, who urged that sufficient.time had not been given 
for its due consideration. He assertéd that the Bill was re- 

ived with disfavour amongst the mine owners in Corn- 
ained that none of the amendments pro- 


sioners, and what cours 


wall, and comp 
posed in the sin 


the new measure 





j 


Mr. C. Bentinck inquired of Mr. Ayrton whether any 
design had yet been officially approved for the facade of the 
proposed Natural History Museum at South Kensington, 
whether the design was a modification of that by the late 
Captain Fowke, whether it was in harmony with the sur- 
rounding architectural elegance at South Kensington, and 
whether drawings or models would be exhibited within the 
House for the approval of the members. Mr. Ayrton ex- 
plained that the designs were making good progress, but 
would not be finished for some time, that they could not 
be exhibited till completed, and that theGovermment had 
not sanctioned them by approval, 

_ Sir J. Elphinstone opened.a somewhat interesting discus- 
sion upon Indian navigation. He called the attention of the 
House to the project of cutting through Adam's Bridge to 
avoid the necessity of circumnavigating the Islandof Ceylon. 
It was not a new question. In 1868, it had been recom- 
mended by a committee, but since then the matter had been 
shelved. A distance of 363 miles would be saved in reaching 
the Bay of Bengal if it were done, a matter of vast benetit to 
the shipping which last year amouvted to 200,000 tons. He 
knew personally that no difficulty would attend the execu- 
tion of the works. The Colombo harbour was now to be 
made, and if the canal he advocated. were carried out, there 
would be # saying of 250 miles between Colombo and 
Madras. What was required was to cut a canal 600 yards 
wide through a promontory in the Madras presidency, for a 
distance of 12} miles, the height of the land being 12 ft. 
It could be dune for 91,000L, and would give a megnifi- 
cent harbour, with 16 miles of smooth, deep water. The 
large amount of cotton, now shipped at great cost 
and risk, could be placed on board of ships along-ide 
jetties expeditionsly and cheaply, He contended that 
the undertaking would be a profitable one, from the large 
tolls that could ‘be levied, and that the commercial and 
maritime interests of India and this country would be 
greatly served, He also pointed out that many more light- 
houses were necessary along the coast for the safety and ad- 
vantages of navigation. Mr. Grant Duff did not doubt the 
advantages to be gained if the scheme was carried out, 


ilar Bill of last year had been embodied in | but did not know who was to pay for it. The Cingalese 
Mr. Fothergill teok the same ground, Government did not consider it of sufficiétt. importance to 


speaking on behalf of the South Wales mining interests. | raise the necessary funds. The Imperial Government had re- 
lo these opinions Mr. Dillwyn, Mr. Brown, and Mr. A. | fused to have anything to do with it, The latter had spent 


Young followed suit. On the other band, Lord Elcho re- 
commended that the Bill should be urged with all speed to 


completion, for the sake of the mining interests in general. | shipping andually passed. 


large sums during the last forty-two years in deepening the 
channel of the Straits, through which large quantities of 
To adopt the canal would Le to 


Necessary exceptions or provisions to méet special casés | throw over the plans already so long in progress. At pre- 


could be easily made in ¢ 


ommittee, and as nothing but | sent they had no intention of doing this. 


With regard to 


mstant business prevented the passing of the Bill lust | the lighthouses, doubtless much was required to be done, 


was every reason for losing no time with it 
now. Mr. A. Egerton, as largely interested in coal mines, 
took the same view. He agreed thoroughly with the 
principles of the measure, but hinted at amendments to be 
season. Chiefly these related to the 


Session, there 


discussed in due 


ncouragement of night schools for collier lads—a point | 


nitted in the Bill, and to the power proposed to be placed 


the hands of stipendiary magistrates and local justices, | 
|niary arrengement between Mr. Austin and the City of 


who might be ignorant of the peculiarities of the cases 

ught beneath their notice, and might easily fall into the 
error of excessive harshness. Mr. Mundella pointed out 
that, as the Bill, in one form or another, had been before 
the House for five years, it was incorrect to term it a piece 
of hasty legislation. He, however, objected to children 
being allowed to work at s0 early an age as ten years, an 
ved to see that women and girls would be prevented from 
occupying themselves, not only within mines, but upon the 
outside workings. Weekly payments, as the sole means of 
abolishing the truck system, should be compulsory, and 
the universal weighing of quantities raised from the pits 
was desirable ; finally, without a stricter system of inspection 
than was proposed, or in force, mine accidents would not be 
reduced in number, nor the periodical catastrophes attendant 








upon them diminished, 

Mr. Samuelson agreed in the main with Mr. Mundella, 
he, moreover, advocated a higher standard of education of 
overmen, and the necessity of certificates to their efficiency 
being made a condition of employment. He feared the 
Home Secretary had been too tender in framing the measure, 
and that its clauses generally should be niore stringent. 
Mr. Elliott, on the other hand, found no fault with the Bil}, 
but applauded the care that had been bestowed upon it, mair 
taining that its clauses showed dn acquaintance with the cot- 

tion and requirements of mining industry in its minutest 

tails. The discretion of the Home Secretary should be 
employed where the mine owners and pareats.were agreed 
as to the minimum age at which children sheuld be sowed 
Districts and circametances altered 


» descend the mines 
cases, la seme plac es 
ig in ethers 10 vears was not feo soon, 


gard to inspection, he feared too much 


would decrease existing responsfhilities, and increase, not | : 
ll too | inferred supposition that be had wished the date of a docu- 


nish, accidents, Mr. Brogden thought the Bil 


prebensive; the condition of .coal mines differed s0 


widely from those of metalliferong.mines, that separate | 


legislation would be advisable... Me.Hardy@poke in terms 
generally complimentary to the Bill, and gulogistic of Mr. 
Bruce, who replied, and the ili was read a second time. 


r 


lefences of the country, by buildid§finmediately a sufli- 
cient number of light draught heavy-armed ganboats, 





| 
. | 

On Friday evening last, Mr. Graves gave notice that on 
going into Committee on the Na¥y Estimates, he would | 





interference | He had not challenged Sir J. Hay ; 
could be construed into a challenge, it bad arisen from the 


move that it was desirable to impra¥e the coast and st 


and the Indian Govornment would devote their attention to 
coast improvement as much as possible. 

On Monday, Sir H. Selwin-Ibbetson put a question con~ 
cerning the sale of Deptford Dockyard. To this Mr. Baxter 
replied that the sale of a portion of the yard was so far com- 
pleted, that the bargain was made before the transfer of Mr, 
Austin’s rights to the City. The purchase money, however, 
had not been paid. Mr. Baxter was ignorant of the pecu- 


London, but he knew that in May last the Corporation might 
have purchased the dockyard for the price given by Mr. 
Austin. The price quoted by the Secretary of the Admiralty 
was 80,0001., but he said ‘that 75,000/., might be taken. 
The offer on these terms was made to the Corporation, and 
afterwards to the Dock Companies, but without success, 

Mr. Miller put an unkind question to Mr. Ayrton. He 
wished to know who designed the alteration in the line of the 
broad walk by Speke’s monument in Kensington Gardens, 
and whether the walk had been Jaid out with a view to 
show how much the effect of the Albert Memorial was in- 
jured by its proximity to the Hallof Science. Mr. Ayrton re- 
plied that the second part of the qaestion assumed as a fact 
whatin renlity was only: Mr, Miller's personal feelings upon 
art, This was severe upon Mr. Miller, who should have 
thought twice ere he ventured to ask questions of the First 
Commissioner of Works, The latter part of Mr. Ayrton's re- 
ply is not so clear as could be wished, The walk, he said, was 
not made for “ people to see through but to walk upon, and 
it had been made to rua round ‘the centre of Kensington 
Gardens to the Albert Memorial,” so that visitors may 
select their own point of view of that golden structure. 

Sir J. Hay said that as Mr. Gladstone had chajlenged 
him to bring the suljject of the correspondence between bim 
and Sir Spencer Robinson before the House, hewas prepared 
to give notice of his intention to do so if Me, Gladstone 
would lay on the table a copy of the correspondence. Me. 
Gladstone considered that, without entering into reasons, 
he could not lay the correspondence on the table. The 


12 years should be the earliest | matter of the correspondence was entirely in Sir J. Hay’s 
1 With re-| hands, and he could pursue bis own course in the matter. 


but if what had passed 


ment to be falsified. Mr. Kinnaird desired to know why 


the copy of the correspondence had been laid before the 


House of Lords and not before the Commons? Mr. Baxter 


explained that the documents were not quite printed; they 
would be at the service of the House the following morning. 


Norr.—The official copies of the correspondence were on 


sale a week before this date. ) 


On Tuesday evening, Colonel Wilson-Patten asked Mr, 
Ayrton whether his attention had been called to the rapid 
lecay of the Houses of Parliament, and whether it was 


proposed to take steps to arrest such decay. Mr. M‘Callah 
Torrens supplemented this question by asking whether the 
parts reported upon in 1860 as having been indurated by M. 
Szerelmy still continued in « satisfactory condition. 

Mr. Ayrton said that, unfortunately, much bad stone had 
been employed upon the buildings, and also unfortunately 
much damage had been done to some of the carved work 
during construction, which damage had been carelessly re- 
paired, and which, to some extent, accounted for the disfigure- 
ments. Some years since many experiments had been con- 
ducted with different kinds of indurating materials with a 
view to arrest the decay, but unfortunately no reliable record 
of these experiments had been kept, though it was certain 
the method of M. Szerelmy was the best. Some steps, how- 
ever, were going to be taken now, and various indurating 
inventions tried. Also, in places, new stones would replace 
the old. Colonel Wilson-Patten suggested that, as the solid 
stone masonry on the terrace was rapidly turning to sand, 
Mr. Ayrton’s attention should be directed to it, Mr. Ayrton 
promised that it should be patched up. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiessroven, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a nu- 
merous attendance on ‘Change at Middlesbrough. The 
market was firm. It was stated that the stocks in Glasgow 
are increasing, but this is not likely to affect Cleveland 
rices. Shipments arénow going on briskly. Every make 
is heavily sold at remunerative prices. The quotations now 
are No. 1, 50s. 6d., and No. 3, 47s. In the course of a few 
days the ®tatement for the month of February, showing the 
state of the Cleveland iron trade, will be os 


The Finished Iron Trade—Now that peace is declared 


the prospects of this branch of trade are rapidly brightening. 
On all sides there are inquiries, for rails. Several manufac- 
turers have w ill keep them occupied a short 


ime, rail makers have secured orders at fair quo- 
tations, which will last thera over the summer. Most of the 
ig Sos aré pen to fective Orilers to almost any extent. 
Tt i ty bo know that inquiries are so numerous that 
there is ever: bility of an early improvement in prices. 
There is undiminished briskness in the plate and angle trade. 
Ironfounders have more work on hand. 


Shipbuilding —On the Tyne, Wear, and Tees, all the yards 
are as busy as possible, and the inquiries for new heal are 
very numerous. 

Engineering —In all branches of engineering in the North 
there is constant coneneee for the hands, but the orders 
on the books are few. Marine engine builders are, of course, 
excepted from this, owing to the continued activity in ship- 
building. There is a strong hope now that the war is over 
that bridge builders, who have been slack, will get plenty of 
orders in a little time. 


The New Works on Tees-side.—Every exertion is being 
used to hasten forward the various new works in course of 
construction on Tees-side. The blast furnaces in the Middles- 
brough district are rapidly ——s completion. Jones 
Brothers, the Britannia [ron Works, and the Marsh Iron 
Works, are assuming the appearance of works ready for 
operation. In the course of a few months all these furnaves 
will be at work, and will be giving employment to many- 
hundreds of men. 

The River Wear.—At the monthly meeting of the River 
Wear Commissioners, held last week, the trade returns sub- 
mitted showed that during the month a total of 6:9 vessels 
cleared from the port, carrying a total of 225,919 tons of 
coal. The total revenue for the month amounted to 59911. 
lis. 6d. Owing to the war and stormy weather there was a 
decrease in the receipts for the month of upwards of 500/. 
It was resolved to petition against the North-Eastern Kail- 
way Company's Bill for increasing the railway accommoda- 
tion in districts between the Tyne and the Tees, with a view 
to protecting the interests of the Commission, and not op 
posing the making of the railway. 


A Strike at Stockton.—Yesterday thirty-seven pwidiers 
were brought before the Stockton magistrates for breach of 
contract. They had left their work on the 22nd ult. without 
giving notice to their eres John Holdsworth and Co., 
and had caused considefable loss and inconvenience to the 
fitin. The majority of the men had the good sense to com- 
promise the matter in court, and the bench inflicted a light 
fine. Some of the men did not appear to the summons aud 
warrants were issued, 

Walisend and Hebburn Pits-—The pumping operations 
which have been carried on so long at Wallsend on tue | yne, 
are not making such progress at present as they did some 
time ago. No doubt « great deal of water is still in the old 

it, and i trouble will yet have to be got over 
or Be coal can be Worked. At Hebburn the water has been 
so far got rid of, that coal is being worked. 


The Redhaugh Bridga Company.—On Monday the share- 
holders in this company be}i a meting at Newcastle. The 
directors’ report having been read, the engineer's report was 
| submitted. It stated that he expected to be able to have 
| the bridge completed in a short time. The long and severe 
winter had seriously retarded the work during the past few 
months. 

The Newcastle and Gateshead Water Company.—Yester- 
day the annual meeting of this company was eid at New- 
castle. The revenue of the year amounted to 35,926/., an 
increase of 24001. compared with the previous year. A satis- 
factory account of the engineering works of the company 
| was given by the chajrigan. 
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BOILER OF THE SS. “FAIRY DELL.” 


‘<2. CONSTRUCTED BY MESSRS. J. AND F, HOWARD, ENGINEERS, BEDFORD. 











—— 
WE noticed, in a oriet paragraph last week, the trip from | 
Sunderland to London of the s.s. Fairy Dell, the first | 


vessel which has been fitted by Mesars. J. and F. Howard, 
of Bedford, with the modification of their “ patent safety” 


boilers, which they have designed for marine purposes ; and | 
we now, in fulfilment of the promise we then made, publish | 
engravings showing the construction of this boiler, and of | 


the engines in connexion with which it is worked. The 
boiler of the Fairy Dell is shown by the illustrations on the 


present page, from which it will be seen that it resembles | 


in its construction Messrs. Howard's well-known land 
boilers, the main tubes, however, instead of standing 
vertically, being but slightly inclined to the horizontal. 
The boiler consists altogether 
wrought-iron tubes, 7 in. in diameter, those forming the 
“water bottom” to the ashpits, and what may be called the 
external shell, being placed so that they touch each other, 
while the inner tubes are placed in vertical tiers, 7 in. apart 
from centre to centre, the tubes, however, being zigzagyed, 
as shown in the transverse section, so that there is room for 
the hot products of combustion to pass up between them to 
the chimney. 
and the inner tubes 7 ft. long, and all, except those at the 
bottom, are fitted with internal circulating tubes, 33 in. in 
diameter, as shown in the longitudinal section. At their 
higher ends the inclined tubes are connected by screwed 
coupling pieces to vertical tubes, as shown, the upper ends 
of these vertical tubes being placed in connexion, by sraall 


steam pipes, with a transverse steam pipe which runs across | 
This steam pipe serves | 


the top at the front of the boiler 
as a kind of dome, and to it the steam pipe leading to the 
engines is connected. The whole boiler is enclosed in a 
wrought-iron casing, the upper part of which forms the 


up-take leading to the chimney, and which is provided with | 


doors, as shown, for the purpose of giving access to the 
tubes for inspection or cleaning. ‘The feed is admitted by a 
transverse pipe connected to the bottom row of tubes at the 
front end of the boiler, as shown in the longitudinal section. 

The firegrates, of which there are two, as shown, are each 
2 ft. 6in. wide by 5 ft. long, the firegrate area being thu, 
25 square feet. The water level is situated at about two_ 
thirds of the height of the boiler above the firegrates, th, 


of 109 of these inclined | 


The tubes forming the casing are 7 ft. 6in., | 





WY ccc 





upper tubes thus exposing “superheating surface. 
heating and superheating surface exposed by the boiler 
(counting those tubes only which are above the firegrate 


level, and reckoning the casing tubes as exposing half | 
by the illustrations we give on the opposite page. From 
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their surface) is 911 square feet, or about 364 square feet | 
per equare foot of firegrate area. The boiler is worked at | 
a pressure of 150 Ib. per square inch, a very bigh pressure | 
to carry on shipboard, but one at which Mesers. Howard’s 
land boilers have long been worked without inconvenience, | 
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| square inch in the other. 





and one which is really very moderate, compared with 
their powers of resistance, 

The engines of the Fairy Dell were constructed by Messrs 
Pollit and Wigzell, of Sowerby: Bridge, and they are shown 


these it will be seen that the engines are of the compound 
inverted-cylinder type, and are fitted with a surface con- 
denser. The cylinders are respectively 84 in. and 24} in. 
in diameter, and the stroke is 20in Each low-pressure 
cylinder has two piston rods, which are connected to a cross- 
head forged in one piece with the piston rod of the corre- 
sponding high-pressure cylinder. The valves of each pair 
of cylinders are worked by the same spindle, and are driven 
by link motion. The valves of the high-pressure cylinders 
have igin. lap, and those belonging to the low-pressure 
cylinders 1 in. lap, the maximum travel being Sin. The 
valve of each high-pressure cylinder has a V-notch, 1} in. 
wide by } in. deep, cut in each edge, and the lead given is 
equal to half the depth of this notch. The capacity of the 


| passages, clearance spaces, &c., between the two cylinders 


is somewhat large, and this leads to a very great loss of 
pressure in the low-pressure cylinders, this loss being, of 
course, particularly noticeable when the engines are being 
worked nearly up to their full power, and when conse- 
quently the steam is but slightly expanded in the high- 


| pressure cylinders. The diagrams, which we annex, show 


this clearly, the loss of pressure indicated by them being 
about 76 Ib. per square inch in the one case, and 80 lb. per 
The cylinders, it will be noticed, 
are not steam jacketted, this not having been considered 
necessary, as the Howard boiler supplies steam in a slightly 
superheated state. The indicator diagrams, to which we 


| have already referred, were taken with steam at a pressure 
| of 136 lb. per square inch in the boiler, and with the en- 


gines running at the speed of 80 revolutions per minute, 
the total power indicated under these circumstances being 
156 horse power, and the maximum pressure in the cylin- 
der being 119 1b. per square inch. 


The engines are, as we have stated, provided with a sur- 
face condenser, this condenser containing 425 tubes 3 in. 
in diameter by 6 ft. long, the surface exposed being thus 
The condensing water 


almost exactly 500 square feet. 
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passes through, and the steam around, the tabes The air! which form the struts. Except at the piers the main 


and circulating pumps are of the bucket and plunger class, 
and are worked by beams upled to the main crosshead, 
each pump being 13 in diameter, with 9 in. stroke The 
condenser tubes are packed with wooden ferrules The 
engines are aliogeiher of very simple construction, and all 
parts are readily accessible 
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mubt these facta will be 
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r of the importance of em 

rea, and there can be no 

am of much higher «team pres- 

to be found ‘on shipbeard is one 

: the attainment of the economy 

A really good and reliable high 

been a desideratum for a long 

ese circainstances the performanc« 

naturally be watched with great 

gained with the Howard boiler 

ley’s mills at Pialifax—where a larg 

lers are at work—has been so eatis‘ac- 

met regard it as promising to do well 

{ rticularly when worked im connexion with 

fitred with surface condensers, As to the safety of 

f this class we have already spoken 6&0 frequently 

in this journal that it is almost annecessary that we should 

allude to it here. We may mention in conclusion that in 

addition to the Fairy Dell, three other larger vessels are 

now being fitted by Messre. Howard with their marine 

boilers, so that it will not be long before there are ample 
data available as to their performance at sea. 


THE CZERNOWITZ BRIDGE. 

Ow a hill near the right bank of the river Pruth, and 
about 140 miles south-east of Lemberg, is the town of 
Czernowita, the capital of the district of Rukewina, which 
forms the easteramost portion of the Austrian dominions. 
It ie bounded on different sides by Gallicia (Austrian 


thing like our own Trent, but much wider, and is subject 


te very heavy and sudden floods from the melting snows. | 


The cold ie the winter in these parts is very extreme, the 
temperature often falling as low as 20° below zero, Reau- 
mer, and at the breaking up of the frost, enormous masses 
of ice come floating down against the bridges. Up to the 
present time the whole of the traffic into Czernowitz, from 


a wide streteh of coustry around, has had to cross the Pruth | 


by an old and fragile wooden ‘bridge. The inconvenience 
experienced, combined with the temporary character of the 
at length caused the Austrian Government to take 
active steps towards the constraction of a new bridge 
resolved to have a permanent iron structure, and 
rdingly asked for designs and tenders from six manu- 
turers in Auctria, Prussia, France, and England. Messrs 
lrew Handyside, &c., of the Britannia Foundry, Derbs 

e the English firm applied to, and they cor sulted Mr 

M. Ordish on the subject, and with his advice and as 
sistance they prepared a design and estimate, which were 
sent in and accepted. The bridge, which has been con- 
structed from these designa, forms our leading illustration 
this week A perspective view, showing the structure and 
the surrownding country, and which has been engraved 


from a photograph, appears at page 151 of our present | 


number. In the distance is seen the bridge which carries 
the Lemberg-Czernowitz railway across the Pruth, whilst 
in the foreground is a temporary timber bridge, which was 
erected to carry the tra‘ie over the river during the con- 
struction of the new iron structure, which replaces the old 
bridge to which we have before alluded. 

Besides the perspective view, are illustrations of the details 
of the bridge upon the two-page engraving. Referring to 
these drawings, Fig. 1 is a ceneral elevation, and Fig. 2 a 
plan of the bridge; Pig. 3 is a cross section, half of which 
is taken through the centre of the pier, the other half being 
teken through the centre of the cirder, the roadway also 
bet shown in section; Fig. 4 is a longitudinal rection 
through the centre of the platform in the first span; Fig. 5 
I r a longitudinal section through the centre of the flange 

Fig. 6 is an elevation of the end of the 

n of top flange of main girder ; 

jones of two of the diagonals, whilst 

w detaile of the connexion in the end 

; w and sectios Fig. 12 is an end view 
smd part transverse section of the roller bearing; Fig. 13 
showing the bearing in half front elevation and half vertical 
section; and Fig. 14 being a section of the bearing at the 
tre of the bridge The bridge carries a roadway and two 

de footpathe, and measures 762 ft. 6 in. in length, and 25 ft. 

in width from centre to centre of girders. It bas six openings 
ver the river, each 126 ft., centre to centre of piers; the five 
piers and two abutments are of mas ury, resting on conerete 


foundation s«. The main girders are continuous, of the 


single jattice ¢ od are 11 ft. 10in. deep. The flanges 


are box+s composed large channel irons and 
plate which connects the Ihe diagonals are placed at 
an aogle of 45°, and consist of a pair of flat bars, which 
i.rm the ties, and a; au of chaonel irons braced together, 


ter port and the Baltic. | 
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girders have no verticals, nor are they anywhere braced 
across the top flanges. The method adopted in order 


to prevent the top flanges from collapsing, has been to 


carry them at every pier in two strong LJ shaped frames, | 


placet 5 ft. Gin. apart, centre to centre, which keep the 
top flanges steady at this point, whilst the stiffness of the 
flanges between the piers is secured by their great width 
The horizontal member of each of these ) frames consists 
of an ordinary plate girder 18in. deep, the two vertical 
members, each ce sting of two channel irons 10 in. x 
Bhin., braced together by strong T iron bracing, and con- 
nected with the bottom member by a triangular gusset 
The cross girders are of wrought iron, plated, are 1 ft. 6 in. 
1 the centre, and are placed 5 ft. Gin. apart through- 
he bridge. ‘The parapet railing is of wrought iron, 
belted at intervals to the main girders, and finished witha 
wooden hand rail 
The roadway of the bridge consists of a timber platform 
carried on the cross girders, and supporting longitudinal 
timbers, 7 in. Gin. placed about 2 ft. apart. Upon these 
timbers is laid, transversely, 44 in. planking, and upon this 
agaiu rest oak blocks 5 in. thick. The footpath is laid with 
3in. oak longitudinal decking, upon which the wearing 


planks are apiked. This forms a somewhat heavy roadway, | 
but it should be berne in mind that timber is exceedingly | 


cheap at Czersowitz. The two main girders rest upon roller 
bearings at each of the piers, each of these bearings being 
composed of three castings. The first or upper portion is 
fixed to the girder between the — frames, the underside of 


the casting being arched, and resting upon the second or} 


intermediate casting, to which a corresponding arch is 
given. This arrangement allows for oscillation in the 


bridge from moving’ loads, and also insures the central ac- | 


tion of the load upon the rollers, and consequently upon the 


pier. The seeond casting rests upon eight €ast-iren rollers, | 


each 4in. in diameter; these rollers rest upon a cast- 
iron bedplate bolted down tothe masonry of the pier. The 
rollers are omitted from the bearings over the central pier, 
whilst the arched form is retained to provide against 


oscillation. The main girders being thus prevented from | 


} moving horizontally at this point, the ‘expansion from 
increase of temperature radiates outwards from the centre, 


of channel iron used in this bridge is the same as that in 
the Midland Railway Roof, at St. Paneras, and is 10 in. 


ness. The ironwork of the Czernowitz bridge, erected 


complete, has cost the sum of 11,0004, but it has been | 


saddled with heavy expenses in the shape of costly 


freights and long railway journeys; the cost of carriage, in | 


fact, formed a very serious item. The first span of the 
structure did not leave England until May, 1870, but the 
| whole bridge was erected complete by the end of October. 
During the erection of the bridge a heavy flood brought 
down masses of débri«, and amongst others a timber mill, 
which entirely carried away the scaffolding under one span. 
The ironwork, however, had been carefully prepared, so that 
it should carry itself, by the temporary fastenings of bolts and 
ld rivets in the rivet holes, and thus this span sustained 
no injury whatever 
rhe Czernowitz Bridge has been thrown open for public 
traffic, having undergone a careful and searching test at the 
hands of the Government engineer, Herr Ohmann. All the 
spans were tested individually and collectively; the proof 
loads, which consisted of bricks, being applied in a variety of 
ways, 80 as to try the continuous girder system to the utmost 
in every respect. The test load appointed by the Austrian 
Government for bridges is 30 cwt. per square fathom, or 96 Ib. 
per square foot English. This is considerably higher than 
the proof load used in England, which may be taken at from 
70 Ib. to 80 1b. per square foot of road surface. On account, 
however, of the increased weight of timber introduced into 
the platform during construction, the test load was reduced 
to 25 ewt. per square fathom, or 80 Ib. per square foot. 
According to the test originally proposed, the load brought 
on the ironwork of the structure would have been 6 tons per 
square inch of sectional area. As it is, however, with the 
increased weight of the platform, this rate would appear to 
be increased Sut asin continuous girders the maximum 
strains do not depend upon the amount of the maximum 
load alone, but also very considerably upon the difference 
between the greatest and smallest loads, the proof load 
really remains within the original test. The highest deflec- 
tion in any one span was | in., and the permanent set varied 
in the different spans from jin. to Yin. The work was 
carried out under the snperintendence of Mr. R. C. Grant, 
the resident ergineer for the contractors. 


Westers Averratia.— Western Australia is at last about 
to appear as a borrower in the great markets of the world. A 
Western Australian loan for 10,0002. for public works is in 
contem piation. 


Lospow IsterwationaL Exuipition ov 1871.—During 


the week ending 25th February, paintings, sculpture, en- | 


| gravings and photography, architectural designs, tapestries, 
| carpets, embroideries, designs for decorative manufactures 
}end reproductions; also nearly 2000 objects of pottery, 
| specimens of woollens and worsteds, and educational ap- 
| pliances, making in all a total of about 3500 objects, were 
| delivered at the exhibition galleries. Foreign objects arrived 

from Belgium, the German Empire, Portugal, Russia, Spain, 
| Hlong Kong, and Tunis. 


- , : ; and extend: bridge equally at : ; h ion | 
Poland), Roumania, Russia, and is separated from Hungary | and extends the bridge equally at each ond. The section 


hy the Carpathian mountains, The Pruth is a river some- | 


x3,in. The flange plates connecting them vary in thick- | 
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PRIVATE BILLS IN PARLIAMENT. 
Staypive Orpar Examryattons. 
Drarine the week the Examiners of petitions for private 
| Bille have held sittings on both Lords’ and Commons’ Stand. 
| ing Orders; the Standing Orders Committees have also been 
reporting to their respective Houses. On Monday the House 
of Lords’ orders were declared complied with in the cases of 
the Finn Valley Railway; the minster and Kington 
Railway, and the Cambridge University and Town Water 
Bills. The House of Commons’ Examiners postponed the 
Poplar and Greenwich Ferry Roads Bill until the 6th instant ; 
the Maidstone and Ashford Railway Bill was withdrawn. 
The Standing Orders Committee of the House of Commons 
have reported thatin the cases of the Somerset and Dorset 
Railway, the Coal Owners’ Associated (Loudon) Railway, the 
Sheffield Improvements, the Great Western and Western 
(of Ireland) Railway, the Bristol and Exeter Railway, and 
| the Waterman's Company and Thames Conservancy Bills, 
the Standing Orders t to be dispensed with. In the 
| ease of the Walsall Improvements Bill the eommittee decide 
| they ought not to be dispensed with. The Ross and 
| Monmouth Railway Company applied for leave to deposit 
| petitions for Bills after the proper time, and the committee 
ve reported that in this case the Standing Orders should 
|be dispensed with. At subsequent sittings the House 
| of Lords’ Standing Orders Committee reported that the 
Standing Orders not complied with in the cases of the 
East Cornwall Mineral Railway, and the Oldbury, South- 
wick, and West Bromwich Water Bills, ought to be 
dispensed with. In respect of the Barnet Gas (No. 2) Bill, 
| and the Greenock and Wemyss Bay Railway Bill, the Com- 
mittee state that Standing Orders not complied with ought 
jnot to be dispensed with. With regard to the Lynvi and 
Ogmore Railway Bill, they decide that the Standing Orders 
not complied with ought to be dispensed with, and the Bill 
| allowed to proceed, provided that certain clauses seeking to 
confer additional powers on the London and North-Western 
Railway be struck out of the Bill. Standing Orders not com- 
lied with in respect to the Burnley Borough Improvements 
Bill are also to be dispensed with on condition that the power 
to construct new gas works be struck out. Standing Orders 
are to be dispensed with in respect of the Commercial-road 
(East) Tramways Bill, and the orders not complied with in 
the case of the Somerset and Dorset Railway Bill, are to be 
dispensed with, on condition that the powers contained in 
| the Bill for acquiring certain property in Shepton Mallet, 
| Writhlington, Wellow, and Midsomer Norton, are struct out. 
The House of Commons’ Standing Orders Committee have 
reported that the Orders ought to be dispensed with uncon- 
ditionally in the case of the Windsor, Ascot, and Aldershot 
Railway Bill; and in the case of the Waterford, New Ross, 
and Wexford Junction Railway, that they should be dis- 
pensed with on condition that an amended copy of the sec- 
tions be deposited in the Private Bill Office. 


THE BOILERS AT THE ROYAL ALBERT 
HALL. 
To raz Epitor or Exyotyeerise. 

Srx,—Last week when I was in London I visited the Royal 
Albert Hall, and availed myself of the opportunity to inspect 
the engines and boilers there. Of the former, I shall say no- 
thing, except that I do not think we need leave Yorkshire 
for London to learn steam engineering ; but concerning the 
latter I desire to say a few words. The plain fact is that the 
boiler stands a good chance of going through the roof of the 
Albert Hall some day if an alteration is not made, and this 
alone induced me to write to you. Any one going into the 
boiler house will find one boiler with two safety valves witha 
chain thrown over both, and at a distance of about 2 ft. below 
a lot of old grate-bars hanging to them. These bars are the 
weights for the safety valves. and nothing is easier than for 
the weights to be made double what they now are without 
its being noticed. It isreally a disgrace to those in authority 
to have the boilers in such a state—<surely they can afford 
proper weights. If one of these boilers was to explode the 
consequences might be most disastrous. 

I am, yours truly, 
A Mitt Esersene. 

Halifax, February 27, 1871. 





TetroraPuy 1s Victorta.—The Victorian Government 
has determined to construct a line of telegraph to Wilson’s 
Promontory. A sum of 27507. has been voted for the 


purpose. 


Tue Batper axp THe Bescu Marx.—The following in- 
cident illustrative of the mannerin which some public works 
are carried out under the care of the P. W. D. engineers of the 
Madras Presidency, is worth recording. We give it on the 
authority of an Indian engineer. About twenty years 
ago there was commenced a Grid e in Madras to carry the 
general traffic across a “ nullah.” » ive before it was finished 
the estimates were exceeded, and the work was abandoned. 
After a lapse of years additional funds were granted, and 
the bridge was proceeded with by another engineer. It so 
ee that the engineer who eommenced the bridge 
had made a bench mark upon a tree adjacent, and as nature 
worked faster though more quietly than the P. W. D., the 
tree grew, and with it the bench mark grew also, higher and 
still higher from the ground. Now, whether the engineer in 
eharge of the completion of the work drew his inspiration 
from head-quarters, or whether he was actuated solely by his 
own bright instincts, we know not, bat at all events he 
worked to the bench mark. The consequence was that the 
bridge was carried up some 10 or 12 ft. higher than was 
| originally intended, the estimates were again exceeded, and 
| a good deal more money was required for the completion of 
| the approaches. But, as this money was not forthcoming, 

the bridge was rendered useless, and the traffic has to be eon- 
veyed across the nullah as of yore, whilst the bridge towers 
aloft, a monument to the P. W. D. and ite officers. 
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Faancu: Lecseiz, 86, Bus des Sainte Pires, Pacis. any company from all or any of such provisions for 
Unite States: Van Nostrand, 23, Murray-st., New York | any period, upon condition of the company provid- 
_ Willmer ond Rigen, 6, ay og New York. ing and inaintaining to the satisfaction of the said 
teen ana am : | Board some efficient substitute for the provision 
Berwin: Messrs. A. Asher and Co.,11, Unter den Linden. | from which the company is 80 exempted.” If, how- 
x pila | ever, no exemption is granted, any company neg- 

lecting to carry out the absolute block system, or 





Advertisements cannot be received for insertion in the current; to fit their trains with continuous brakes by the 
time named, is to be considered guilty of an 
| offence against the Act for each day of delay 
in the former case, and for each train not fitted 


week later than 5 P.M.on Thureday. The charge for advertise 
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tfETY OF ENGINEERS.—On Monday evening, March 6, a paper 
w e read On the Machinery and Utensils of a Brewery,” 
Mr. T 1as Wilkiz 


THE “ ENGINEERING” DIRECTORY is published | 


this week on the thirteenth 1 


sheet. 


NOTICE TO AMERICAN SUBSCRIBERS. 
Ta ansicer to numerous inquiries 
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can be supplied with ** ENGINEERING” 
office, post free, for the 
gold) per annum, payable in advance. 











s.—On Tuesday, March 7 
nie Coast Fog Signals,” 


ge of our advertisement | 


or a copy thereof purporting to be certified by the 
Board of Trade shall for the purposes of nt Act, 
as to compensations, be evidence of the canses of 
such cisualty.” 

The third part of the Act, namely, that dealing 
with compensation for accidents, is probably that 
whieh will principally interest the travelling public. 
By this part it is enacted that the maximum liability 
of a company under any claim for compensation in 
respect of injury or loas of life to a passenger shall 
be limited to an amount not exceeding dne thousand 
pounds, it being, however, provided that the rail- 
way companies are to issue a species of insurance 
tickets, which may, if desired, be bought by the 
passengers, who, by such purchase, may increase 
the maximum liability of the railway companies 
by additional sums not exceeding three thousand 





officers of companies, or of other persons as it | pounds above the thousand pounds already men- 


j} may direct, this board being for the purpose of de- 
| termining upon the adoption of any improvement 
| in the construction of rolling stock or the working 
| of railway traffic which the Board of Trade may 
deem necessary ; it being provided that every railway 
company which will beaffected by the adoption of the 


we fe , ; 
Y | improvement under consideration, shall have at least 


three weeks’ notice of the inquiry, and that, if they 
desire it, they shall, upon giving due notice, have a 
| right to be heard in opposition to the proposed im- 
provement. Upon receiving the report of the board 
of inquiry the Board of Trade is to have the power 
“to direct the adoption by any company of im- 
provements appe aring to the said board to be neces- 


} Mr. Cuartes Git-| gary for the public safety or for the safety of the 
t subscribers in the United States | servants of the company, in the construction or 
from this | manner of working of any rolling or fixed stock, 
sum of 1/. 14s. 8d. ($8.32, 


| plant, machinery, or instruments used for the pur- 
| poses of traffic carried on by such company, in- 
cluding any improved system of blocks or brakes,” 
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RAILWAY LEGISLATION. 

A Bri of very considerable importance, both to 
railway companies and to the travelling public, has 
been prepared and brought before Parliament this 
session by Sir Henry Selwin Ibbetson, Mr. Hinde 
Palmer and Mr. Rowland Winn, this Bill being in- 
tended to ‘“‘amend the laws for railway manage- 
ment; to change the mode of trial of cases for 
compensation for accidents; and to define the 
liability of railway companies.” The measure is 


one which contains a few good features, more of a | 


doubtful character, and a still greater number which 
appear to us to be undeniably bad ; and itis, in fact, 
altogether a Bill which we feel certain would be 
found to be practically unworkable if by any re- 
mote possibility it ever became law. Before, how- 
ever, expressing our opinion of it farther, we will 
state briefly the changes which the Act proposes to 
introduce. 

The Bill, then, is divided into three parts, 
the first dealing with “traffic regulation;” the 


second with ‘inquiries respecting railway acci-| 


dents; and the third with “ compensation for 
accidents.” By the first of these parts it is enacted 
that from and after the Ist of January, 1872, all 


railway companies shall provide and maintain an | 


efficient absolute block system over the whole of 


every line of rails worked by them, and that they | 
shall also ‘ahaa and maintain an efficient con- | 


tinuous brake applied to all the wheels of all trains 
consisting of more than four carriages, exclusive of 


the engine and tender. The only lines exempted | 


from these regulations are those on which there are 
never more engines than one in steam at the same 
time ; those on which no passenger traffic takes 
place ; and those which are worked solely by animal 
power. The Board of Trade is also vested with 
power to enlarge the time allowed for a company 
to carry out the absolute block system, or to pro- 
vide the continuous brakes, by any period not ex- 
ceeding twelve months from the Ist of January, 


itration the payments to be made to the patentees 
for the use of the inventions thus adopted. Further, 
| the Board of Trade is to have the power to inspect 
}at any time the works, offices, and fixed or rolling 
stock of any company, to inquire into the hours 
and nature of the labour of any servant of such 
company, and to inquire inte the observance by the 
| officers and servants of any company, of the laws 
and regulations for conducting the traffic ; power 
| being, moreover, vested in the Board to condemn, 
either absolutely or until certain conditions have 
| been satisfied, any stock or plant which a railway 
corapany may possess, and which may appear, upon 
inspection, to be dangerous to the safety of the 
| publie or of the company’s servants, and to require 
| the enforcement by a company of the laws and 
| regulations contained in the Act. 
| We now come to the second part of the Bill, 
| namely, that relating to inquiries respecting rail- 
| way casualties. “This part enacts that in case of a 
| casualty attended with serious personal injury either 
| to a passenger or servant of a company, in case of a 
| collision, in case of a train or any part of a train 
| accidentally leaving the rails, or in case of any 
| casualty of any other kind which may be hereafter 
| specified by the Board of Trade, notice shall at 
|onee be forwarded to the Board, by telegraph or 
the quickest available means, by the station-master 
or other person in charge of the station which is 
nearest to the place where the accident happens. 
Further, the Board of Trade is to have the power 
of making by means of its officers or inspectors 
‘any investigations it deems necessary concerning 
such casualties, its inspectors having the power of 
examining upon oath “any officer or servant of the 
| company, and any person who was in any train to 
which such casualty happens, or who was present at 
such casualty ;” while, moreover, the Bill goes on to 
i state that “any such officer or servant may be 
jsummoned by a summons in writing, under the 
| haads of one of the persons holding the inquiry, 
given to or left at the office of any station-master of 
such company.” Every such inquiry, as above 
mentioned, is to be held in public, and the persons 
holding it are to make a report to the Board of 
Trade which that Board are to forthwith publish in 
any Way they may think fit, and “ any such report, 


tioned. ‘The charges which it is propased to make 


|for these “additional liability” tickets are as fol- 


lows: 


Amount by which the 
origina! liability of 
the company may 


Sum payable by a 
passenger in 
reapect of such 


be increased, increase. 
8060 ee ove ‘ihe One ehilling. 
2500 aie mn Tenpence. 
2000 ’ a Eightpence, 
1500 : sae see Stepence. 
1000 wee ees : Fourpence. 
500 ‘ se T wopence halfpenny. 
400 ai ses ‘en Twopence, 
200 Ag eet t Oue penny halfpenny 
200 bi ois One penny. 
109 One oo 


The Aet, however, states that the purchase of 
such tickets as those above mentioned does not 
render the company liable for a greater amount 
than the amount of the loss which may be actu- 
ally sustained, whether in case of death or injury. 
Provision is, moreover, made for the issue, “ if the 
company and passenger so agree,” of a single com- 
pensation ticket having effect for a number of jour- 
neys or for a period of time, and it is further enacted 
that if, after an order from the Board of Trade, any 
company shall neglect to comply with the provi- 
sions of the Act, such company shall, in the event 
of an accident, be liable to make compensation to 
the full extent of the loss or injury of any persons 
entitled to recover such compensation. 

As to the establishment of claims, the Act pro- 
vides that notice of any claim must be given to the 
Board of ‘Trade within three months after the 
occurrence of the casualty from which the claim 
arises, and that the liability of the company shall 
be determined by an arbitrator or umpire, who 
shall be a barrister of not less than seven years’ 
standing, and who shall, if necessary, be assisted by 
a medical or engineering assessor, or both. The 
award of the arbitrator, however, is to be of no 
effect until confirmed by the Board of Trade, which 
is to have the power of ordering from time to 
time fresh arbitrations, before the same or a new 
arbitrator f it sees fit to do. se. 

Such are the main features of the Act under con- 
sideration ; and we shall now proceed to point out 
our reasons for arriving at the opinion concerning 
the Act, which we have already expressed. The 
two best features in the Bill, and, in fact, we are 
inclined to say almost the only features which can 
be deemed good at all, are the a to enforce 
the adoption of the absolute block system and the 
general employment of continuous brakes by rail- 
way companies, There are doubtless many minor 
branch lines on which the employment of the ab- 
solute block system can scarcely be deemed a 
necessity ; but we believe that the power which the 
Act proposes to give to the Board of ‘Trade of grant- 
ing exemptions under certain circumstances would 
be found sufficient to prevent railway companies 
from being put to unnecessary trouble and expense 
in carrying out the absolute block system on sach 
lines as those just referred to. With this part of 
the Bill, therefore, we have little fault to find, The 
portion relating to the adoption of “an efficient 
continuous brake system” is, however, not so satis- 
factory. We are strong advocates for the general 
employment of continuous brakes, and we there- 
fore sympathise fully with the object of the Act 
under notice; but we cannot think that the Act 
deals with the subject in a proper manner, The 
Bill defines a ‘‘ continuous brake system,” as mean- 
ing ‘‘ a system by which efficient brake power is or 
may be pe to all the wheels of a train, or of 
each of the several parts or divisions of a train, 
simultaneously or in immediate succession,” and it 
provides, as we have alread stated, that such a 
system of brakes shall be applied to all trains eon- 





. 































































































Se a OEE 





oa 


a= 


re 


-—3- 


ae 
_* 


amen ee 


OO OTE LIER SMT TPL 
oeaane 


yee ee eae 


= 


‘thal tnltad sol base Killester 


* 





([Maxcu 3, 1871. 





158 se 


sisting of more than four carriages. It will be seen ! 


that no distinction is made between fast and slow 
trains. and no hint is given as to what shall be 
deemed an “ efficient” brake power, a point which is 
likely to lead to much dispute. Again, the provision 
that it shall only be necessary to apply continuous 
brakes to trains exceeding four carriages in length 
is a faulty one. If a train of four carriages can be 
regarded as safe when controlled by the engine or 
tender brake alone, then certainly a train of five 


earriages, having a brake on but one carriage in | 


addition to the engine or tender, will be still safer ; 


or, to put the matter in another way, if in a train | 
of five carriages it is necessary to apply brakes to | 
sll the wheels, why should a four-carriage train be | 


free to be run without any brakes at all? Again, 


the Act says nothing about the size or weight of | 


carriages and thus four such vehicles aa are used on 
the Metropolitan Railway could be run without con- 
tinuous brakes, although on a train of five ordinary 
srriages carrying but about half the number of 
ers, and of bat about half the dead weight. 

of a continuous By ats m would be necessary 
matters of detail we have mentioned, how- 
iwindle into insignificance when compared 

most striking feature of the Bill, 

t power which it proposes to give to the 

7 of Trad If the Act under consideratior 
was ever to become law the whole management of 
the railways of the United Kingdom would practi- 
cally beeome vested in the Board of lrade, and th 
officers of the various companies would be in effect 
the subordinate servants of that Board. According 
to the terms of the Act, it is the Board of Trad 
to determine what improvements are or 
be adopted, who are to make inspections 


; 


r 


namely 


who are 
ire not to 
when and where they choose, who are to decick 
upon the fitness for use of stock and plant of all 
kinds, and who are even to fix the remuneration to 
be paid to patentces for the use of their inventions ! 
This last provision we cannot but regard as a most 
wwwarrantable interference with the rights of pa- 
A patent is, or should be, a piece of pro- 
and ite possessor has just as great a right to 
chspom of it or not, acc ording to his own ple asure 
or, if he does dispose of it, to sell it im the best 
market, as if it was property of any other kind 
Moreover, by the provision of the Act, station- 
stated, to re port all 
Board, and the officers of 
the latter appointed to make inquiries are to have 
the power of summoning any of the servants of a 
company whom they may wish to examine concern- 
simply by leaving notice in 
writing with any station-master of such company It 
would, we think, have been difficult to frame this 
portion of the Act so as to show more clearly that 
it is intended to regard the officers of companies as 
nobodies,” and to make their convenience and 
autbority subservient in every way to the employés 
of the Board of ‘Trade 
it is particularly to be noticed that, although the 
Act gives the Board of rade the powe r ol annoy- 
ing the railway companies to an almost unlimited 
extent by inspections and general interference with 
the conduct of their business, yet it by no means 
relieves the companies of responsibilities which they 
may incur by the use of defective stock or plant. 
The Bill gives the officers of the Board the power 
of condemning stock or plant; but it 
nothing which can be construed into meaning that 
if such stock or plant fail after having been in 
spected and passed by the Board of ‘Trade inspectors, 
the railway company to which it belongs will be re 
lieved of responsibility Indeed, the motto of the 
first and second parts of the Act may be said to be 
** Power to the tjoard of Trade, Responsibility to 
the Railway Companies.” 
Now, we have a certain amount of respect for the 
joard of ‘Trade, believing as we do, that it is a re- 
spectable and useful public department; but we 
nevertheless regard it as utterly unfitted to take the 
control of the railways of the United Kingdom. Our 
railway companies have practically the choice of the 
best qualified men in the world for their engineers 
and locomotive superintendents, and it is perfectly 
monstrous that such men as they have chosen— 
men who are, with but very few exceptions, well 
qualified by experience and special training for the 
positions they hold—should be rendered subservient 
to the officers of the Board of Trade, as would 
really be the case if the provisions of the first and 


tentees 


perty 


masters are, as we have 


casualties direct to the 


ing such casualties 


contains 


second parts of the Act under notice were carried | very doubtful improvement. 


into effect 








added as a kind of “sop to Cerberus,” its object 
| being apparently to give some trifling advantage to 
| the railway companies at the expense of the travel- 
ling public. It proposes, as we have stated, to 
limit the liability of railway companies for compen- 
| sation for personal injury to 1000/., except in cases 
|where a passenger has taken an “ additional liabi- 
lity” ticket, which is to be charged for at the rates 
we have already given. Any person unacquainted 
|with the subject, reading this portion of the Bill, 
might be led to imagine that compensations as at 
present adjusted weighed most heavily upon rail- 
way companies, but an inspection of the annual 
| returns would soon dispel this view. According to 
the returns for the year just completed, the amounts 
paid during that period by the railway companies of 
the United Kingdom as compensations for personal 
injury amounted to 333,715/., while the number of 
passengers carried was 268,774,280, this number 
not including 96,2]14 season ticket-holders. If we 
take these latter as making a hundred journeys 
each—certainly, a very low average—the total 
number of passengers carried may be regarded as 
278,395,680, or, we will say, in round numbers, 
278,000,000. Dividing 333,715/. by this number, 
we arrive at the result that the whole compensa- 
tions paid by the railway companies for personal 
injury amounted to but 0.29d., or little more than 
a farthing per passenger carried. Again, to look 
at the matter in another light. ‘The total capital of 
our railways amounted at the end of last year to 
518,779,761/., or, say, 519,000,000/.; and a simple 
calculation will show that the effect of abolishing 
the compensations for personal injury entirely 
would merely have increased the average dividend 
on this capital by the amount of 0.064 per cent., 
equal to a little less than Js. 39d. per annum per 
hundred pound share But the Act does not pro- 
pose to abolish compensation, but merely to limit 
it to ]000/. as a maximum, except under the special 
conditions we have mentioned, and thus the amount 


by which it would reduce the payments of railway | 


companies would be vastly less than we have just 
supposed, for the sake of argument. In fact, the 
Bill would provide an infinitesimal relief to the 
railway companies in general at the expense of vast 
injustice to special individuals; and, above all, it 


would remove, to a considerable extent, the incen- | 


tive to careful inspection and management which a 
knowledge of great pecuniary liability undoubtedly 
at prese nt gives. 

As for the scheme of “ additional liability’ 
tickets, we can only characterise it as utterly 
absurd, Under existing arrangements a first-class 
passenger can by payment of 3d. obtain one of the 
Railway Passengers’ Assurance Company's tickets 
entitling his representatives to 1000/. in the case of 
his being killed on his journey, or insuring to him- 


self 6/. per week during his total disablement by an | 


accident to the train in which he travels. These 
payments, it must be remembered, are insured to 
him without any litigation, without its being neces- 
sary for him to prove negligence on the part of the 
railway company, and without interfering with the 
amount of damages which he is entitled to recover 
from that company. We have every reason to 
believe that the Railway Passengers’ Assurance 
Company is in a prosperous condition, and it is only 


right to assume therefore that the premiums it | 


This | 


charges are found to be fairly remunerative. 
being the case, what can we think of the proposi- 
tion contained in the Act under notice that a rail- 
way passenger should be charged 4d. for insuring a 
chance of receiving 1000/. if by evidence before an 
arbitrator he or his representatives can prove that 
injuries have been sustained entitling him to receive 
that sum in addition to the 1000/. to which the 
railway company’s liability would be otherwise 
limited? It will be seen from what we have 
already stated that even if the system of “ addi- 
tional liability” tickets was right in principle— 
which we maintain it is #ef—the charges for such 
tickets proposed in the Act are simply extortionate, 


| particularly when it is remembered that the pur- 


chasers of such tickets would derive no advantage 


| from their possession unless they received injuries 


which they could prove entitled them to compensa- 
tion exceeding 1000/. 

rhe proposal contained in the Act to discuss 
claims for compensation before an arbitrator, under 
the auspices of the Board of Trade, instead of in an 
ordinary court of law, we cannot but regard asa 
Arbitrations are, as a 


|} rule, very slow and costly affairs, and there is no 


The third part of the Act reads as if it had been | reason for supposing that these particular arbitra- 


tions would prove any exceptions to the general 
rule. Moreover, the decisions of the arbitrator in 
any particular case is liable to be over-ruled by the 
Board of Trade, who, according to the terms of the 
Act, may order fresh arbitrations, ad infinitum—a 
very promising look-out for claimants, certainly, if 
the notions of the arbitrators and of the Board do 
not happen to agree. 

Altogether, the Bill under notice is, as we stated 
at the commencement of this article, an exceedingly 
impracticable one in almost all ite details, That it 
will ever become law, as it stands, we cannot be- 
lieve ; but we, nevertheless, should not have been 
doing our duty to railway companies and the public 
had we neglected to direct special attention to its 
objectionable character. 


STEAM BOILER EXPLOSIONS. 

Ine fatal boiler explosions that have occurred 
during the past year, _ been as numerous, and 
their consequences as [disastrous as usual; the 
causes also which have led to these accidents re- 
main the same; faulty construction, negligence of 
repair, want of inspection, and carelessness of 
management, 

The annual report of Mr. E. B. Marten, the 
chief engineer to the Midland Steam Boiler In- 
spection and Insurance Company, is full of the 
valuable, because precise statistics, which have been 
highly instrumental in forcing upon general con- 
viction the necessity of adopting some means for 
the prevention of those numerous contingencies 
which might almost entirely be prevented if proper 
means were taken, What are the means to be de- 
cided on we have yet to learn; the progress of 
Select Committees is necessarily slow, whilst the re- 
sults of their labour are not always so satisfactory 
as could be wished. . ; 

In his ordinary half-yearly report, Mr. Marten, 
while pointing out the necessity of more 
| general method of inspection, argues against the 
advisability of establishing a system of Govern- 
} ment superintende nee, mainly upon the ground 
that the number of boilers exploded, bears so 
small a proportion to those in use, that any 
| official system would bear unfairly upon the ma- 
jority of boiler owners, who would thus be made 
to suffer for the carelessness and indifference of the 
few. Moreover, he maintains that any general system 
of Government inspection could not fail to produce 
bad effects amongst the bulk of boiler users, whose 
| convenience could not be consulted, and who would 
| be te mpted to act rather in opposition to, than in 
| harmony with, the inspectors appointed. Both of 
these points have doubtless some weight, as well as 
the negative argument, that it would be incon- 
sistent to establish a vostly system for the saving of 
70 lives a year, when other branches of industry, 
involving a greater annual loss of life, are left more 
or less entirely to the discretion and management 
of the various proprietors of those different branches. 

With regard, however, to this latter point, not 
only does the fact exist that a more complete legis- 
lation is necessary for the better protection of life 
in some different callings, which are pursued only 
with a considerable annual sacrifice of life, but also 
in those callings there always exist a number of 
contingencies, outside the control of any legislation, 
which can only provide for the best means of se- 
curing safety, but is powerless over combinations of 
circumstances that are in effect beyond control. 

With regard to boilers, however, this fact does 
not apply. Experience has amply shown that 
almost all the causes of explosion may be averted, 
and that efficient first construction, combined with 
subsequent thorough inspection, may put an end to 
| special evils now periodically existing. It is clearly 
| fallacious, therefore, to argue that because an effec- 
| tive system does not exist to prevent those catas- 
|trophes which are more or less unavoidable, a 
| somewhat costly system should not be adopted to 
prevent those that are under control. It is true 
indeed that, comparatively speaking, the loss of life 
by boiler explosions is very small indeed, and the 
number of boilers that are destroyed is also corre- 
spondingly insignificant. An average shows that 
only one boiler in 2000 explodes per annum, so that 
out of the 100,000 or more in work throughout the 
United Kingdom, the proportion uf accidents is 
really very small. It may be argued from this that 
after all it would be better to accept the conditions 
of things as they stand, regarding the annual loss 
of life as a natural contingency, and to continue to 
trust to the limited efforts of the different societies 


whose work has already produced so good results 
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within a contracted field, these societies being 
encouraged to extend their operations, and to mul- 
tiply their numbers, backed up by a legislation 
which should, while leaving all responsibility in the 
hands of the boiler users themselves, make that re- 
sponsibility onerous by the penalties which could 
be enforced in the event of an explosion. 

Another alternative is the one we have consis- 
tently advocated, namely, the establishment of a 
complete system of Government inspection, by 
which all boiler makers, as well as boiler users, 
would be subject to sufficient supervision, to check 
on the one hand, the tendency now unfortunately 
too prevalent, of placing inferior boilers in the 
market, and, on the other, to stop the extensive 
practice of working boilers that may have been 
good, bad, or indifferent originally, past the limits 
of safety. 

The cost of such a measure is, as we have seen, 
urged against it. An annual sum of 200,000/., it is 
said, would be required to work it upon the most 
economical system. That economy would be ob- 
served we hope may be taken for granted, and 
that those able engineers whose time and attention 
for many years past have been devoted to the sub- 
ject, would be retained by the Government. But 
the amount above quoted, represents only a tax of 
about 2/.a year upon the boilers throughout the 
kingdom—an amount that should be paid under 
any circumstances for periodical inspection, So 
far, then, instead of the tax being a hardship to 
boiler users, it would simply compel them to pay 
for the inspection they would otherwise have 
neglected, or saye them the outlay they now incur 
for the purpose. Besides this, however, an unques- 
tionable advantage would be gained. It is not only 
that loss of life, and injury more or less severe are 
incurred by these accidents, but the damage to 
property has also to be considered, and to secure 
himself against the latter contingency alone, it 
would be worth the while of each boiler user to pay 
the necessary duty. 

The objection that serious inconvenience would 
be caused to manufacturers, and steam-power em- 
ployers in general, is very likely to be exaggerated. 
[t isa difficulty doubtless, but one that would be 
reduced almost to a nominal obstacle by judicious 
arrangements. 

One of the greatest sources of trouble in effect- 
ing a reform, that will have to.be encountered— 
whatever shape the reform may take—lies in the fact 
that there exist at present great numbers of danger- 
ous steam boilers at work throughout the country, 
which must, under any circumstances, be removed, 
and the removal of which will be attended with a 
loss which the owners, in many cases, can ill afford. 
Against this evil, however, there can be no com- 
plete remedy, and it will be a subject of grave con- 
sideration how far it may, under certain circum- 
stances, be mitigated. 

But as this difficulty is gradually surmounted, 
and the working of an official system comes into 
action, there can be no doubt that the advantages 
gained on a small scale by the different inspection 
companies could be realised universally. Moreover, 
as a certain control would be exercised over boiler 
makers, original efficiency could be guaranteed, 
and as a complete record of all the boilers at work 
in the kingdom would be obtained, the exact con- 
dition of each would be always known. No in- 
judicious interference with private rights, or the 
progress of construction, need be apprehended, and 
year by year the number of casualties would be re- 
duced, until they were limited to those few ac- 
cidents which are really due to unavoidable causes. 

CO-OPERATIVE LABOUR. 

Messrs. Fox, Heap, anp Co., of Middlesbrough, 
have been striving for several years past, and appa- 
rently with no little success, to steer clear of some 
of the great difficulties that beset the employers of 
labour on a large scale, and how ther system 
works it is possible to judge from the report of 
the meeting that was lately held in Middlesbrough, 
and at which there was a general assemblage 
of the workmen employed by Messrs. Fox, Head, 
and Co., who themselves presided. We have on a 
revious occasion sketched out the plans which 
ave been introduced into the Newport Rolling 
Mills, but we may again allude to them. It is 
now four years since the owners of these works 
commenced a system of co-operation by which their 
employés are entitled to share in certain of the 
profits accruing from their business. The follow- 
ing clauses, extracted from their code of rules upon 
the subject, give a clear insight into their system : 











ENGINEERING. 
12. If at the end of pF se en 
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debts, and all other expenses of incidental to the manu- 

facture, the same shall be divided into two equal parts; the 

one to bolong to the capitalists as their profit, the other 

divided among all those who have received wages or salaries 

during the year, in proportion to the amount so received by 
of 


13. Messrs. Fox, Head, and Co. shall appoint a firm 
public accountants of recognised position, = ] annually 
Se eae ene es the same, stating 
whether the provisions of the scheme love been adhered to, 
-_ whether any, and what, profit has been made subject to 

vision. 

_ 16. Any profit declared by the accountants to be pay: 
in respect of any year's manufacture shall be paid at the pay 
office of the works, within one month after the date of the 
certificate of the said accountants; but at the expiration of 
the said month all sums not applied for will be lable to be 


= 
_ 


= 


forfeited, pursuant to rule 17. 


16. The employés who may have served for any portion 
of any year, not arte less than one hundred full afi; is oF 
days, shall be entitled to participate proportionately. 

It will thus be seen that the workmen are made 
direct participators in the profits arising from the 
business of their employers; such profits being 
reckoned after the working partners have received 
certain salaries, after 10 per cent, has been paid 
upon the invested capital, and when 14 per cent, 
has been set aside to cover any bad debts that may 
be made, the depreciation of plaut and the cost of 
repairs being also deducted. Whatever profit may 
remain, after all these amounts have been set apart, 
is divided into two equal parts, one of which goes 
to the proprietors, and the other is divided amongst 
the employés in a proportion varying with the in- 
dividual rate of wages. Besides this, if it should 
happen that the balance shows a deficit, such deficit 
is to be made good at a subsequent period, when 
there are any residuary profits. 

That the system is not only practicable, but that 
it posseses sterling merit, is proved by the fact that 
Measrs. Fox, Head, and Co. continue to employ it, 
whilst their employés—after having received no 
bonuses for the first two years, obtained at the end of 
the third term an interest of 24 per cent, upon their 
wages, and recently a second payment of 4 per cent. 
—appear well pleased with the arrangement, Of one 
thing there can be no doubt, that such a system is 
of immense benefit to Messrs. Fox, Head, and Co. 
‘The bonus just declared amounted to over 1600/., 
being the moiety of a sum that, it may be considered 
has been fairly saved by the employés through extra 
care and more honest work, so that whilst an ample 
return is secured upon invested capital and direct- 
ing skill, there still accrues a further benefit to the 
employés to the extent of one-half of the savings 
effected. Moreover, there exists another advantage. 
It is expressly stipulated that none of the men em- 
ployed shall belong to any trade union, so that 
Messrs. Fox, Head, and Co., who themselves under- 
take to abstain from joining any coalition of masters, 
enjoy also the advantage of having their works free 
from members of associations which have for their 
object the coercion of employers, and as the price of 
this advantage they have merely to pay their men 
money which would probably never have been ac- 
cumulated but for the provident rules established 
at their works. 

On the other hand, not only are the men them- 
selves freed from the more than doubtful trammels 
of the trades’ union, but they have an incentive 
given them to labour, and to economise in every 
way for their own benefit. The receipt of 54 
weeks’ wages in a year is no doubt a powerful in- 
centive in this direction, while it has also the effect 
of keeping the employés more steadily in their 
situations, and checking a tendency to constant 
change. This again is a mutual advantage both to 
employer and employed, the effects of which can 
be hardly overrated. 

It is easy to imagine the arguments with which 
the leaders of trades’ unions seek to raise discontent 
with the system, and doubtless with more or less 
success; but so long as labour understands and 
appreciates this alliance with capital, and feels the 
substantial benefit arising from it, the co-operative 
system will continue to exist, and be adopted by 
many firms, as it is now being established by a few. 








WELDING BY FLAME. 

Ix December, 1854, Mr. William Bertram, at that 
time a foreman at Woolwich Dockyard, took out a 

tent for “‘_ Improvements in the Manufacture of 
letes Ships, steam and other Boilers, Bridges, and 
other structures where numerous sheets of iron are 
used,"* ‘This patent related principally to 
~® Mr. Bertram’s patent is No. 2692 for the year 1854. 





out more than sixteen years ago ; but we think that 
we shall be able to give satisfactory reasons for 
having done so. While Mr. Bertram was at Wool- 
wich a number of samples of Staffordshire plates 
welded by his process were tested against similar 
samples rivetted in various ways, the result being—as 
is shown by a complete official table giving the details 
of the experiments, and now before us—eminently 
in favour of the welded joints.* Subsequently, in 
1857, Mr. Bertram constructed at Woolwich, a 
boiler 8 ft. long by 4ft. in diameter, composed of 
three rings, and having an internal firebox of some- 
what peculiar form, and in this boiler—which is now 
in the Patent Office Museum at South Kensington, 
and of which we published a sketch on e 31 of 
our seventh volume—every seam was welded, not 
a rivet being used. ‘This boiler was tested to 160 Ib. 
per square inch, at which pressure the shell began 
to tear at the manhole, but subsequently, the man- 
hole was strengthened by welding a ring round it, 
and the boiler was then again tested without an 
signs of leakage. In 1857 the production of Pron | 
a boiler as that to which we have just referred, 
was a wonderful piece of work—now-a-days there 
are doubtless several firms who would undertake 
to supply such a boiler, albeit its construction even 
at the present time would be no very easy task ; and 
this leads us to the immediate object of the present 
notice. In 1868, when Mr. Bertram obtained an 
extension of his patent for a further term of seven 
— he proved that up to that time he had received 
but about a thousand pounds for the use of his pro- 
cess, his chief,in fact we believe almost his only, 
royalties ee Benge received from the Butterley 
sg, <p who have employed, and are still employ- 
ing, his system of welding for the production of the 
large wrought-iron beams for which they have 
long been famous, These beams, as many of our 
ers are aware, are composed of two T -irons, the 
webs of which are welded together. The edges 
of the webs are inserted in the grooves of a 
* glut” of H section rolled of puddled bar, this glut 
piece with the edges inserted in it being raised to a 
welding heat by a pair of Mr, Bertram’s furnaces. 
A short length being thus heated, the welding is 
effected by the blows of a pair of hammers, driven 
from the shafting, which strike simultaneously at 
the opposite sides of the glut piece. A similar plan 
is followed for inserting the gusset-pieces by which 
the knees at the ends of deck beams are formed, 
and many of the members of the Institution of Me- 
chanical Engineers will remember seeing the whole 
system in operation during their visit to the Codnor 
Park Works of the Butterley Company, last August. 
Mr. Bertram gets a small royalty on these beams, 
and this is, we believe, the sole return he now re- 
ceives for the valuable process he originated and 
matured, notwithstanding that the process itself is 
undoubtedly more or less directly infringed, we 
trust unintentionally, by a number of firms in 
different parts of the country. The fact is, that, 
on the one hand, Mr. Bertram’s process has been so 
long before the public, that the a have begun 
to consider it as their own, not his; while, on the 
other hand, Mr. Bertram himself has for wo | 
pees get Nee 2 a Cee ee ee 
and pecuniary difficulties, has been unable to 
enforce his just claims. This, we venture to say, is 
not as it should be. Mr. Bertram originated a 
* An abstract table ing the chief results of the ex- 


i ts here referred to will be found on 4 of “ Recent 
*ractice in the Locomotive Engine” by Mr. D. K. Clark. 
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| NOTES FROM THE SOUTH-WEST. 
Taff Vale Railway.—The directors of this railway propose 
| to lay the down line, which conveys heavy traffic, with steel 
| rails; and the up line which is less severely worked, will 
| remain with iron rails. Some additional locomotives are to 
| be placed upon the line to meet the growing requirements of 
the traffic 
Western Wagon Company (Limited)—The directors of 
this company recommend a dividend for the second half of 
| 1870 at the rate of 5 per cent. per annum. 





j Great Western Railway.—Our announcement of last week 
| that the directors of the Great Western Railway propose to 
| extend the narrow gauge into South Wales has proved cor- 
rect. It is now officially announced that it is proposed to 
| lay the mixed gauge from Dideot to Swindon, to convert 
to narrow gauge all the railways of the company on which 
the broad gauge only at present exists between Swindon and 
Milford Haven, and to remove the broad g on those 
parts of the same district on whiclrthe lines are at present 


nstructe t mixed gauge. 


A ation at Penarth —It has béen intimated 
the directors of the Taff Vale Railway Company are 
site alive to the necessity for a graving dock at Penarth. 
ll be necessary, however, to make a special application 
*arliament for power to raise the necessary capital before 


dock can be « 1. 


auge 


Ch 


4 mMmmMencer 


The Cardiff and Caerphilly line of 
Rhymney Railway is expected to be ready for the in- 
n of the Board of Trade by the close of this month. 
yalitau branch will pr »bably be ready for official in- 
of April. On the northern extens 
lete a connexion with the London and 
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secured a contract for the maintenance 

for three years works of the camp at Aldersh and 

building of permanent barracks there. The contract, 

which is said to be worth some 14,000/, per annum, will 

wce April 1, 1871. The works undertaken 

be carried on under the supervision of Mr. Kenneth McAlpin 
C.E. 


Newport Water Works Company.—The Newport Water 
Works Company held its halt yearly-meeting on Monday. 
A dividend at the rate of 4 per cent. per annum was declared 
upon the ordinary stock; the company has also a reserve 
fund of 110 It was announced that a site for a new re- 
servoir had been fixed upon. 


New Works and Plant the Great Western.—The di. 
rectors of the Great Western Railway propose to place twenty 
additional narrow gauge goods engines upon their system. 
The estimated cost of these engines is 54,000/., or 17007. each. 
[t is also proposed to purchase new narrow gauge carriages, 
wagons, and vans, at an aggregate estimated cost of 71,0007, 
New machinery is to be supplied for workshops at an esti- 
mated 538731. A new engine shed and appliances 
for water supply at Honeybourne will cost 12001; a goods 
station at Worcester, 1883/ new stations at Maidenbead 
and Castle Hill (Drayton,Green), 6886/.; and increased office 
accommodation at Paddington, 12,0007. It is also proposed 
o provide new gs and increased accommodation at 
Netherton, Pangbourne, Trowbridge, Westbury, Stratford, 
Liantrissant, Landore, and other stations at an estimated 
ost of 14,6041, 

Launch of a Mr. J. Batchelor, of Cardiff, has 
aunched an iron tug steamer of the following dimensions 
Length of keel, 05 ft.; breadth, 18 ft. 6 in. ; depth, 9 ft. 6 in. 
The tug, which is fitted with powerful engines by Messrs 
Marshall and Co., of Shields, is the property of Messrs. More! 
Brothers, shipowners and brokers, of Cardiff. 
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Swansea Vale Raileeay.—At the half-yearly meeting of the 
Swansea Vale Railway Company it was stated that the 
Morriston line would be so far completed as to be opened in 
about two months for traffic. The extension to Glaish has 
been contracted for, and when it is finished all the lines pro- 
posed by the company will be completed. It is hoped that 
the tin plate trade will revive during the current half year, 
and that the traffic will be increased in consequence. 


Trade at Merthyr.—The rail mills in the Merthyr district 
are well employed principally on American and Indian 
account, but there is not much doing in bars. Efforts are 
being made to secure a reduction in the tolls charged by the 
Glamorganshire Canal Company. 


Liyrvi and Ogmore Railway.—The directors of this com 
pany have deposited a Bill in Parliament to authorise the 
to make connecting lines between their railway and 
the Rhymney and the Liantrissant and Taff Vale Junction 
Railways under arrangements with the London and North- 
Western and the Rhymney Railway Companies. The time 
imited by Parliament for making a proposed line from 
Black Mill te Hendreforgan, about 34 miles m length, having 
nearly expired, the directors of the Liynvi and Ogmore have 
sommenced the work. The Black Mill and Hendreforgan 
line will be a link for traffic intended for the narrow gauge 
railways lying eastward of the Livnvi and Ogmore. 


; 
ane 


Hirwain Coal Tron Company.—Mr. Hawkins, chief 
erk at the chambers of the Master of the Koils, has heard 
an adjourned summons in which the Gloucester Wagon 
Company (Limited ) applied for jeave to seize a large number 
of wagons in the possession of the Hirwain Coal and Iron 
Company now in process of liquidation, It was alleged 
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thet the value of the wagons was 21,0002, of which the 
Hirwain Company had paid 8000/., the condition being that 
the wagons should be placed in their hands for use, and be- 
come their absolute property if the purchase money was 
paid within a given period. The chief clerk reserved his 
decision, 80 as to give the parties an opportunity of amicably | 
settling their differences. 


Trade at Cardiff—Consiierable shipments of rails have 
been made at Cardiff for the United States. A cargo of 
patent fuel has been sent to Negapatam. In anticipation of 
a demand tor railway iron in Russia, makers have been pre- 
paring large quantities for that country. Considerable 
clearances are expected to be made to the principal Baltic 
ports. 


Brecon and Merthyr Tydvil Junction Railway Company. 
—Two new locomotives ordered last year by the Brecon and 
Merthyr Tydvil Junction Railway Company have been sup- 
plied, and a third bas been contracted for. In connexion 
with the renewal of the permanent way a contract has been 
entered into for 1000 tons of rails which will suffice for the 
relaying of about 9 miles of line. A new passenger station 
at recon has been completed, and was opened on Wed- 
nesday. For various reasons the direetors have deemed it 
prudent to defer for the present the erection of new repairing 
shops. The working expenses of the line were brought down 
in the second half of last year to 614 per cent. of the traffic | 
receipts. In the last half of 1869, the corresponding propor- 
tion was 64§ per cent. 





NOTES FROM THE NORTH. 
Grascow, Wednesday 

Glasgow Pig-Iron Market.—During the past week there 
has been a fair business done in Scotch pig iron, and gene- 
rally at advancing prices. This day week 52s. 2d. and 
s. 3d. cash were the prevailing prices. On the following 
day there was an advance to 52s. 5d. cash, the month's price | 
being 52s. 8d.; and on Friday there was a further advance 
id. per ton. On Monday prices were up as high as 
52s. Tid. cash and 52s. 10id. one month, and several lots 
re sold yesterday at 52s. 9d. to 52s. 104d. cash, and 53s. 1d. 
one month, but a reaction set in, and the price receded to | 
7d. prompt. The market to-day has been quiet, buyers, 
52s. 6d. cash, and 52s. 94d. one month; sellers, 1d. more. 
Last week's shipments amounted to 8582 tons, as against 

18 tons in the corr sp mding week of last year. 


| 





The Malleable Iron Trade.—The dispute in this depart- 
ment of trade may be regarded as being practically at an 
end. Towards the end of last week the employers held a 
meeting to consider how they should act with reference to a 
movement that seemed to be directed at one or two of the | 
firms who were to be made victims by the workmen. They 
resolved that unless the men who should still remain out to- 
day did not return to their work a general lock-out should | 
take place. Whether or not this resolution frightened the | 
men, it is certain that a change in the tactics of the latter 
has already shown itself. Of course it may be that the small 
amount of pecuniary support which they have received has 
had a considerable influence upon them. Operations have | 
been commenced this week at Mossend, the conditions of the | 
agreement being that the men resume work at a reduction of | 
one shilling per ton, the employers allowing twopence per | 
ton to the puddler for taking his iron to the hammer and | 
turning it. The millmen have also resumed work, so that | 
all departments are now in full operation. Several mills at | 
the Glasgow Iron Company's Works at Motherwell were to | 
start last night, and at St. Kollox to-day. There is now a 
great degree of probability that a peaceful condition of 
things will take the place of the industrial war which has 
seriously interfered with an important branch of trade 
during the last two months. Still it is almost natural to | 
expect that some of the men will continue to display their 
stubbornness for a little while longer; but they must in the 

od bow their necks, 











Royal Scottish Society of Arts.—A meeting of the Royal 
Scottish Society of Arts was held last night — Professor 
Fleeming Jenkin presiding. Mr. Sang gave in the report 
f the committee on Mr. Denham’s new hinge. The com- 
mittee (it stated) believe this contrivance to be new, and 
although it cannot be considered as having important ap- 
plications, it displays great ingenuity, and may frequently 
e found useful m adding to the neatness and convenience 
fcabinet work. Dr. Stevenson Macadam read the report 
by the committee on Mr. Thomas Rose’s paper on “ The 
Utilisation of Fibrous Cotton Seed ;” and Mr. John Reid 
manager of the Edinburgh and Leith Gas Company, read a 
paper “On Water Meters as in use by Water Companies, 
with Design for Simplifying and Cheapening them.” He 
stated that some years ago he had studied the subject with 
the view, if possible, of devising something simpler and 
heaper as a water meter than those already known, and as 
the result of his labours, exhibited for the first time a diagram 
and working model of a meter prepared and fitted up by 
himself. He gave a minute description of this meter (its 
chief feature being a novel application of the piston move- 
ment), for which he claimed the merit of great mechanical 
simplicity; and as it was entirely composed of true cylin- 
irieal and concentric curves and plain surfaces, its manu- | 
facture might be almost entirely the work of an ordinary 
turning lathe, which, of all contrivances, was the most | 
correct, economical, and expeditious in the fabrication of} 
every kind of work to which it could be made applicable 
Some diseussion followed the reading of the paper, and most: 
ot the members who spoke complimented ire Reid on the | 
extreme simplicity onl ingenuity of his invention. The | 
paper was then remitted to a committee. The only other | 
business was a pp r from Mr. KR. W. Thomson, C.E., “On | 








| 
&® New Method of Fixing Tubes in Vertical Steam Boilers.” | 
The Gas Supply of Glaagow.~—Operations are in progress 
a contemplation by the Glasgow Corporation Gas Com- 





| town of Dundee, but it has not met with universal approba- 


jin withdrawing the Bill for this session, trusting to the | Mexican coast is about to be established at New Oricans. 


ioners, which are likely to insure for the city, at no distant 


date, a larger supply of than is provided in any other 
city in the kingdom. Contrasta have just been entered into 
for the erection of two large gasholders at Dalmarnock. In 
size they will be similar to the large holder recently con- 
structed at Tradeston, and their total cost will be about 
28,000. In addition, the Corporation have all but completed 
the purchase of 20 acres of ground in the neighbourhood of 
Maryhill, on which they purpose the erection of extensive 
works. The land is bounded on one side by the river Kelvin, 
and on the other by the canal and by the Helensburgh and 
Stobeross Railway. The situation has been mainly chosen 
from the unexceptional facilities offered for the ready transit 


Baltimore City Hall.—Baltimore w erecting a new aty 
hall, and up to the close of last year the municipal authorities 
had ex upon the work $714,209, The site on which 
the hall is being erected cost $91,000, and the hall will cover 
an area of 35,462 square ft. The fronts facing Hoiliday and 
North-streets are 238 ft. long, and the fronts on La Fayette 
and Lexington-streets are 149 ft. long. The hall is eur- 
mounted by a dome 53 ft. in diameter at the base and 182 ft. 
in height, the height of the building proper to the top of 
the cornice being 86 ft. 

Northern Pacific Railroad—The Northern Pacifie Rail- 
road Company is pushing forward the work of construction 


by water and rail of coal, &e. It is intended to construct on and the line is expected to be opened throughout early in 


this site works capable of manufacturing, when completed, 
about 8,000,000 cubic feet of gas per day. All the latest 
improvements will be introduced for the economical manu- 
facture of gas, which will be led into the west-end of the 
city by one large pipe. The present works at Townhead, 
which are almost entirely surrounded by dwelling houses, 
will be dispensed with as soon as those at Maryhill are in | 





1873. A large number of workmen are now employed in 

rading the eastern division running across the State of 
Minnesota from Dulath to the head of Lake Superior. The 
work at the Pacific end will be commenced in the course of 
the spring. 


Philadelphia and Reading Railroad.—The continual in- 


working order. The sources of supply then at the command | crease in the business of this undertaking, the mileage of 


of the Corporation will be three—one in the east-end, one 
at the extreme west, and the third on the south side. 


The Loch Glow Water Scheme for Dunfermline —The 
ancient city of Dunfermline has for many months been | 
deeply concerned about its future water supply, and a scheme 
was devised, and a Bill promoted in Parliament by the town | 
council, for the purpose of obtaining an inereased supply | 
from Loch Glow. This scheme has met with a good deat of | 
opposition, and, latterly, feeling has run so high, that it was | 
resolved to submit the question to the vote of the ratepayers, | 
in short, to have a plebiscite. This was had last week, and 
in accordance with the advanced democratic notions of the 
day, the vote was taken by ballot. A scrutiny of the voting 
papers was made on Saturday, when it was found that the 
voters disapproving of the Loch Glow Bill were 1176 against 
260 who approved of it. Ata meeting of the town council 
on Monday, the Provost, in accordance with this ex ion 
of opinion by the ratepayers, formally moved the withdrawal 
of the Bill. The motion was seconded and agreed to. At 
the same meeting a scheme was brought forward for pro 
curing water from the Devon, but the consideration of it 
was deferred till next meeting. 


Mr. J. F. Bateman, C.E., on the Dundee Water Scheme. ~— 
Mr. Bateman has planned a great water supply scheme for the 





tion in the town, nor even in the Water Commission. The 
Bill for carrying out the scheme is in Parliament, and the | 
opposition to it has now taken shape by the Chamber of | 
Commerce petitioning against it. In order that the Com- 
missioners might be thoroughly satisfied regarding the prin- 
ciples and details of the scheme, they requested a conference | 
with Mr. Bateman. This was held yesterday. The chief | 
objection raised against the scheme by the members | 
of the Commission is regarding the mode of conveying | 
the water into Dundee from the Melgum, the source | 
of the proposed supply. It is Mr. Bateman’s opinion that | 
the Monikie reservoirs, which are capable of containing | 


| 650,000,000 gallons of water, should be taken advantage 


of; and in framing his scheme on that principle he favours | 
the circuitous rather than the direct route. He admits that | 
he would not have gone to Monikie if the reservoirs had not 
been there; but, seeing that they are there, he thinks the | 
town should avail itself of them quite independently of the | 
prospect of supplying Arbroath and Forfar with water. | 
Mr. Bateman made a strong point by showing that the | 
Monikie route fulfils all the conditions laid down by the | 
Royal Commission on Water Supply as to no one town | 
monopolising a grand source of supply suitable for a district. | 
In reply to the question would the commissioners be justified | 


Monikie supply and certain auxiliary sources named in the | 
course of the conversation, Mr. Bateman said, “ Certainly | 
not. I have another word for it. In my opinion you would | 
be extremely foolish. Itis not any potas. pre snd. I have | 
to go into details. The details are at your service. But 1} 
think it would not be right that we should show our hand to | 
any one who may oppose us. if I showed the details any | 
gentleman might take advantage of that unfairly and im- 
properly, and I should not be justified in doing anything of | 
the sort.” 


FOREIGN AND COLONIAL NOTES. 

The Great Wharf at Oakland.—We gave some details last 
week with reference to the great wharf erected by the Central 
Pacific Railroad Company, at Oakland, opposite San Francisco. 
We may now add that on the main wharf are pens for 500 | 
cattle, two large wareliouses, one 60 ft. by 520 it., the other | 
52 ft. by 600 ft., and a passenger depdt 75 ft. by 305 ft. The | 
piles used in building the wharf were, where the water deepens, 
65 ft. long, and from 42in. to 54in. in circumference ; they 
were driven into the earth to a depth of 16 ft. The piles are 
set 10 ft. apart parallel with the course, and 7 ft. apart across 
the width of the wharf. A freight boat running across San 
Francisco Bay, a distance of 3 miles, can carry 16 loaded cars 
and 300 cattle in pens on each trip, making the passage with | 
a load of 1280 tons in 40 minutes. A railway connects the 
Central Pacific Mail Company’s dock with the Central Pacific 
Railroad wharf in San Francisco, so that cargoes can be 
discharged from China steamers directly into the freight 
cars. 

Locomotives in New South Wales.—In the course of the 





next four years the Government of New South Wales is ex- | P 


pected to give out orders for locomotives to colonial firms to 
the aggregate amount of 240,000/. Several locomotives have 
now been built for the New South Wales railway department 
by Messrs. Mort and Co., and Messrs. Vale and Lacey. One 


of the ; . | the existin ions are the 
| of the engines delivered has been built with a view to work | here ~~ £ the United Gor ; is 


ing goods traffic on a mountain line, It is a six-wheolod 


which has also of course been gradually extended, is reflected 
in the fact that while the concern had 54 engines in 1845, 
the total had risen in 1850, to 92; in 1855, to 141; in 1860, 


| to 145; in 1865, to 254; and in 1870, to 309. The number 


of miles run by the company’s engines was $10,285 in 1855 ; 
in 1870, the total had risen to 5,100,175. 


A New South Australian Lighthouse-—It is proposed to 
erevt a lighthouse at Cape Borda, Cape Borda is the most 
wescerly point of Kangaroo Island, and telegraphic commu- 
nication with it would enable information to be given at 
Adelaide of the approach or departure of vessels something 
like 20 hours earlier or later than at present. 

Gas at Stamboul.—The question of lighting Stamboul has 
been again under the consideration of the Turkish Council 
of State. A concession will, it is stated, be granted to an 
Anglo-Belgian Company which has made the necessary 


| deposit. 


Railways in New South Wales.—On contract No. 7 of the 
extension of the Great Western Railway of New South 
Wales, 19 cuttings have been in full work, and the brick- 
layers and masons have made nearly full time at the culverts 
and bridges. On contract No. 4 of the extension of the 
Northern Railway of New South Wales, the excavation for 
a siding at Aberdoon has been finished. On contract No. 5, 
a commencement has been made with carting ballast from 
the crecks and with trimming the formations. All the 
culverts from which earth has been taken are completed up 
to embankment No. 51. The euttings in work were also 


| making fair progress at the last dates. The brickwork of 


Seone station was well advanced; the masonry of a goods 
warchouse was also completed. 


A Turkish Tronctad.—The new Turkish ironclad steam- 
corvette Dijelalie, built at Trieste, has arrived in the Bos- 
phorus. Her arrangement will consist of three guns—and 
three only—of the heaviest calibre. The Djelalie brought 
with her ten mitrailleuses and 70 cannon of long range 
ordered in Germany by the Turkish official known as the 
Grand Master of Artillery, Twenty other mitrailleuses also 
ordered by Halil Pasha have arrived at Constantinople. 


Tron in Pennsylvania—The production of pig iron in 
Pennsylvania in 1870 is estimated as follows: Anthracite 
pig iron, 680,000 tons; raw bituminous coal and coke-made 
pig iron, 290,000 tons; charcoal pig iron, 60,000 tons; total, 
1,030,000 tons. In 1869 the corresponding production was 
872,000 tons. The production of rails in Pennsylvania in 
1870 was 320,000 tons, against 280,000 tons in 1569, 


American Steam Navigation.—A steamship line between 
New Orleans, tlavana, Vera Cruz, and several ports of tho 


The founders of the company have resolved not to depend on 
the United States Congress for a subsidy, but to rely on the 
large and increasing trade of the ports of the United States 
cn the Gulf of Mexico, and on obtaining favourable markets 
for the produce of the Mississippi Valley. 


South Australian Overland Telegraph.— hes from 
the northern territory of South Australia announce that 
600 miles of the overland telegraph from Vort Darwin to 
Port Augusta will be completed by the beginning of September. 
About 60 miles had been finished, and the working parties 
were getting on at the rate of about 15 miles per week. Mr. 
Todd, superintendent of telegraphs for the South Australian 
Government, had returned to Adelaide with the anticipation 
that the entire line will be completed by the end of 1871. 
Mr. Todd does not expect difficulties in getting the timber 
required for the telegraph posts. 


Tue Mingrat Weatra ov Uran.—From a private 
letter recently received from Salt Lake City, we learn some 
astonishing particulars relative to the mineral wealth, newly 
discovered to be existing in the Mormon State, and h due 
allowance is to be made for the exaggerated notions likely to 
be created at the first blush of the discovery, facte remain 
that appear to leave little doubt that Utah will shortly vie 
with California in its mineral wealth. Already many miners 
from the latter State have crowded to the new workings, and 
the Bank of California has purchased the Emma silver 
mines for a cash payment of $1,200,000, Wo are assured 


| that from this mine a yield of 180 oz. to the ton is obtained 
| and that 80 tons of ore a day are being taken out. The gol 


- 


lacer mining is also carried on extensively, and with grea 


= 


yields. What will be the ultimate result of this diseovery 
is diffieult to say. It may be deveptive, and the excitement 


sbort lived, but the attraction is crowds of 
people towards Salt Lake. One thing is , ur, that if 
ierpati which 
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BOILER EXPLOSIONS IN 
(Coneluded from page 136.) 

No. 29. (See Fig. 25.) June 13th, 3 injured.—Ten years 
old. Plain cylinder, with flat ends, 10 ft. long, 2 ft. diameter, 
diagonal seams, } in. plates, 25 1b. pressure. The whole shell 
was blown 80 yards to the front, and the chimney and engine 
house much damaged. It was much corroded and badly 
patched, so as to be unfit to carry pressure. 

No. 30. June \ith, 2 killed. 1 injured — 
Sixteen years old. Galloway, 26ft. long, 7 ft. diameter, 
jin. plates, 56 lb. pressure. There was a combustion 
chamber between the furnace tubes and the main tube, and 
this had been lately repaired insecurely, and gave way and 
burst upwards. The boiler was not moved, but the contents 
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(See Fig. 26 
I 4 - ; 


ssued so violently that a good deal of damage was done to 
surrounding premises. 
No. 31. (See Fig. 27.) June 17th, none injured.—Crane 


boiler, about 2 years old, 7 ft. high, 4ft. diameter, ?in. 
plates, 50 Ib. pressure. The internal firebox collapsed and 
the external shell was blown to pieces. There was no sign 
of shortness of water, but it is supposed that the firebox was 


not circular, and, therefore, too weak to bear the ordinary 
pressure. 

No. 32. (See Fig. 28.) June 2st, 2 killed, 6 injured.— 
One of seven. Plain cylinder, 30 years old, 301t. long, 


8 ft. 3 in. diameter, 4 in. plates, 34 Ib. pressure. 
over fireplace, where it had been weakened by frequent 
repair, which had caused a seam rip near a patch. The 
fragments were widely scattered, and much damage was 


done to the — The insecurity of beilers so frequently 
repaired with patch upon patch has been often pointed out. 
No, 33. (See Fig. 29.) June 24th, 2 injured.—One of 


twelve. Two furnace upright, about 2 years old, 20 ft. high, 
8 ft. diameter, 7, in. plates, 30 1b. pressure. The water was 
allowed to run so low that the plates softened by the over- 
heating, and a small piece was Goes open and threw down 
the brickwork. 

No. 34. (See Fig. 30.) June 25th, 2 injured —One of 
two. Balloon, 54 years old, 12 ft. diameter, 10 ft. high, 3 in. 
plates, 7 lb. pressure. There were no stays, and the boiler 
was of very weak shape, and as the boiler it worked with 
was loaded to 15 Ib., it is presumed this also was exposed to 
that pressure, and burst in consequence. It gave way at 


the angle at front over the fire, and was thrown over the | “ 
| pressure. The firebox was reduced to yy in. by corrosion, 


engine house. 

No. 35. (See Fig. 31.) 
One of four. 
te in. plates. Tube 2 ft. 10in. diameter, originally intended 
lor 40 lb., but worked at 65 lb. pressure. The left-hand tube 
coliapsed sideways, having been very mach weakened by in- 
ternal corrosion. ? 

No. 36. July 2nd, 1 injured.—Marine. 

tubes collapsed. The boiler was worked at a higher pressure 
than it was capable of bearing safely, but no particulars 
have been obtained. 
_ No. 37. July 3rd, 2 killed, 3 injured.—Piain cylinder, 
3 years old, 20 ft. long, 4 ft. diameter, 26 lb. pressure. It 
was so corroded inside about the water line from bad water, 
that it gave way at the ordinary pressure. The boiler was 
thrown 160 y from ite seat. 

No. 38, July 29th, none injured—Cornish, 26 ft. long, 
5 ft. 9in. diameter, tube 3 ft. 6in. diameter, Ye in. plates, 
35 Ib. ure. The boiler rent open where externally corroded 
to 4 in. and 3 widths of plates were torn away. 

No. 89. August 12th, none injured.—Tubulous boiler, quite 


June 27th, 2 killed, 1 injured.— 





| Tubulous, or all tubes, 14 years old, 100 Ib. pressure. 


It gave way | 
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new, made entirely of tubes. One tube gave way at defective 
weld, but no other damage was done. 

No. 40. (See Fig. 32.) <Auguet 13th, 4 killed, 5 injured. 
—Upright boiler, nearly new, 10 ft. high, 5 ft. diameter, with 
internal firebox, } in. plates, 45 lb. pressure. The shell was 
rent into many pieces, which were widely scattered, doing 
much damage. The safety valve was defective and incapable 
of relieving the pressure, and the spring indicated wrongly, 
so that a much higher pressure was used than the boiler 
could bear safely. 

No. 41. (See Fig. 33.) September 14th, 5 killed, 20 in- 
jured.—One of two. Plain cylinder, with plates 
lengthways, 17 years old, 27 ft. long, 6 ft. diameter, in. 
plates, 30 Ib. pressure, mechanically fired. It had just been 
extensively repaired over the fire, but it gave way at the 
back end, where a plate had been put in some time before, 
and it is supposed that a seam rip or injury to the old plate, 
not visible outside or in, was then set up, which was perhaps 
increased by the strain of late repairs and gave way a8 soon 
as steam was again raised to working pressure. See No. 56 
this year and many others in past years of similar construc- 
tion. 

No, September 15th, 1 killed.— 
Steam 
was being raised with too little water in the boiler, so that 
the dake beatae overheated and incapable of bearing pres- 


42. (See Fig. 34.) 


| sure, and rent open, and as the boiler was in a small space 
| the steam suffocated the attendant, but the boiler was not 


Galloway, 4 years old, 32 ft. long, 8 ft. diameter, | 


One of the oval | 





disturbed or the premises injured. 

No. 48. (See Fig. 35.) September 17th, 3 killed, 1 injured. 
—One of four. Plain cylinder, 8 years old, 36 ft. long, 5 ft. 
diameter, Zin. plates, 50 lb. pressure. It gave way at fifth 
seam, where a ecam rip, caused by bad repair, had so far 
weakened it that it was unable to bear the usual pressure, 
and the ends were blown in opposite directions. 

No. 44. (See Fig. 36.) September 27th, 1 kitled.— 
Lancashire, 2 years old, 31 ft. long, 7 ft. diameter, tube 2 ft. 
10 in. diameter, with 56 field tu in each, jin. plates, 
45 lb. pressure. The right-hand tube collapsed and ruptured 
from softening of plates through shortness of water. The 
fire was blown out and set the premises on fire and much 
damage was done. 

No. 45. October 1st, 1 killed, 2 injured—Locomotire, 
44 years old, 14 ft. long, 4 ft. diameter, 7, in. plates, 120 Ib, 


, and 


and unable to bear the usual pressure and rent open, 
injured 


the escaping contents rushed out at the fire doors 
those near. 

No. 46. (See Fig. 37.) October 4th, 4 killed, 4 injured. 
—Plain cylinder, 6 ft. 6 in. long, 3 ft. Gin. diameter, @ in. 
plates, &0 Ib. . The plates were both in- 
side and out, and in some places reduced to less than 7, in. 
in thickness, and it was quite unfit ee the ordinary 
pressure. ee oe ee ing Peover was 
very great although the boiler was so small. of 
the boiler was thrown across a street into an upper room of 
the house opposite. 2 : 

No. 47. October 14th, 2 injured.—Rag boiler. The boiler 
became exposed to higher pressure than it was intended to 


bear. The boiler house was destroyed, but no particulars 
have been obtained. 

No. 48. (See Fig. 38.) October 19th, 1 killed, 2 injured. 
—Cornish, 7 years old, 13 ft. Sin. long, 5 ft. 6in. diameter, 
tube 3 ft. 6 in. diameter, jin. plates, and su 
at 30 Ib. pressure. The gauge was so out 


to work 
order 
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| only indicated half the real pressure. The tube was not in 


good condition and had leaked very much and was quite 
unfit for the pressure of 60 1b. to which the valve was loaded. 
The tube collapsed beyond the bridge, and the contents 
issued at the back and drove the boiler forward 30 ft. and 
into a workshop. 

No. 49 (See Fig. 39.) October 19th, 1 billed, 1 injured. — 
One of four. Lancashire, 23 ft. long, 7 ft. diameter, tube 
2ft. Gin. diameter, 30 lb. p , usually, but 15 Ib. at 
time of explosion. The left side of left tube collapsed and 
rent owing to shortness of water. A 

No. 50. (See Fig. 40.) October 19th, 1 killed, 8 injured. 
—One of two. Cornish, 26 ft. long, 6 ft. 6 in. diameter, tube 
3 ft. diameter, 7, in. plates, 23 Ib. ure. The bottom was 
so thinned by external corrosion that it was not able to bear 
the usual pressure and rent open. The boiler was turned 
upside down, and the house much inhet . 

No. 51. (See Fig. 41.) October 21st, 1 killed. —Cornish, 
12 ft. long, 4 ft. 3 in. diameter, tube 2 ft. 44 in. diameter, 
2 in. plates, 32 lb. pressure. The tube collapsed, having be- 
come overheated through shortness of water. 

No. 52. (See Fig 42.) October 26th, 1 billed, 1 injured.— 
Locomotive, 11 years old, 9 ft. 6 in. long, 4 ft. diameter, 4 in. 

lates, 80 Ib. ure. The plate over firebox was 
Clown off, having given way a “furrow” caused 
by corrosion in a line of strain owing to j 
lé was in a part of the boiler where it is not usual to find it, 
and as it could not be seen, it inereased until unable to bear 
the usual pressure. ; 

No. 53. (See Fig. 43.) October 27th, 3 injured. 
cylinder, 22 ft. long, 4 ft. diameter, 7, in. plates, 25 Ib. pres- 
sure. The water was allowed to get so low that the 
were softened by overheating and rent > 
was not moved and only a few bricks were di 

No. 64. (See Fig. 44.) October 27th, 1 killed-—One of 
three. Cornish, 12 years old, 36 ft. long, 6 ft. diameter, 
tube 3 ft. 9 in. diameter, 2 in plates, 38 1b. pressure. The tube 
collapsed from end to end, front and central parts being 
blown out. The shell edgy wre tube were thrown in one 





rf 


collapsed, but it is more Rie S coiogees because of its 
weakness without strengthening rings. A tube in this boiler 
collapsed in a similar way about 6 — peor fl 

No. 55. (See 7) November 17th, ada. 
One of seven. in cylinder, with plates length- 
ways, 30 years old, 26 ft. vay bY op 
85 lb. pressure, mechanically fired. 
on the right-hand side of the 
of a new had caused injury 
divided into two parts which were 
The uncertainty and treacherousness 
boilers has often been pointed out. 
examples in former years. : 

No. 56. November 19th, none injured.—Cornish, 7 
ameter, tube 4 ft. diameter, 40 lb. pressure. 
from weak ness. 

No. 67. (See Fig. 


| 


g 


jured.—One of two. Marine, second hand pat in 
3 years since. Return tube 12 ft. 4 in. ep Py x foie 
6 ft. diameter at front, and 6 ft. 6 in. at back; oval, 
3 ft. 10 in. wide, and 3 ft. » Ps in. plates, 25 Ib. 

The tube collapsed. It was in such a corroded cracked 
condition, and so badly with screw patches, that it 
was unable to bear the pressure. 
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sisting of 
that no distinction is made between fast and slow 





enem than four carriages. It will be seen | added as a kind of “sop to Cerberus,” its object 


being apparently to give some trifling advantage to 


trains. and no hint is given as to what shall be | the railway companies at the expense of the travel- 


deemed an “ efficient” brake power, a point which is | ling public. 


[t proposes, as we have stated, to 


likely to lead to much dispute. Again, the provision | limit the liability of railway companies for compen- 
that ‘be shall only be ane to apply continuous | sation for personal injury to 1000/., except in cases 
brakes to trains exceeding four carriages in length | where a passenger has taken an “ additional liabi- 


is a faulty one. If a train of four carriages can be 
regarded as safe when controlled by the engine or 


tender brake alone, then certainly a train of five | 


carriages, having a brake on but one carriage in 
addition to the engine or tender, will be still safer ; 
or, to put the matter in another way, if in train 


all the wheels, why should a four-carriage train be 
free to be run without any brakes at all? Again, 
the Act says nothing about the size or weight of 
carriages, and thus four such vehicles as are used on 
the Metropolitan Railway could be run without con- 


of five carriages it is necessary to apply brakes to | returns would soon dispel this view. 


lity” ticket, which is to be charged for at the rates 
we have already given. Any person unacquainted 
with the subject, reading this portion of the Bill, 
might be led to imagine that compensations as at 
present adjusted weighed most heavily upon rail- 
way companies, but an inspection of the annual 
According to 
the returns for the year my completed, the amounts 
paid during that period by the railway companies of 


| the United Kingdom as compensations for personal 


tinnous brakes, although on a train of five ordinary | 


carriages carrying but about half the number of 
passengers, and of but about half the dead weight, 
the use of a continuous system would be necessary 

The matters of detail we have mentioned, how- 
ever, dwindle into insignificance when compared 
with the most striking feature of the Bill, namely, 
the vast power which it proposes to give to the 
Board of Trade. If the Act under consideration 
was ever to become law, the whole management of 
the railways of the United Kingdom would practi- 
cally become ve sted in the Board of Trade, and the 
officers of the various companies would be in effect 
the subordinate servants of that Board According 
to the terms of the Act, it is the Board of Trade 
who are to determine what improvements are or 


| at the matter in another light. 


| 


are not to be adopted, who are to make inspections | 


when and where they choose, who are to decid 
upon the fitness for use of stock and plant of all 
kinds, and who are even to fix the remuneration to 
be paid to patentees for the use of their inventions ! 
This last provision we cannot but regard as a most 
unwarrantable interference with the rights of pa- 
A patent is, or should be, a piece of pro- 
perty, and its possessor has just as great a right to 
dispose of it or not, according to his own ple asure, 
or, if he does dispose of it, to sell it in the best 
market, as if it was property of any other kind. 
Moreover, by the provision of the Act, station- 
masters are, as we have stated, to report all 
casualties direct to the Board, and the officers of 
the latter appointed to make inquiries are to have 
the power of summoning any of the servants of a 


tentees 


| hundred pound share. 


| supposed, for the sake of argument. 


injury amounted to $33,715/., while the number of 
passengers carried was 268,774,280, this number 
not including 96,214 season ticket-holders. If we 
take these latter as making a hundred journeys 
each—certainly, a very low average—the total 
number of passengers carried may be regarded as 
278,395,680, or, we will say, in round numbers, 
278,000,000. Dividing 333,715/. by this number, 
we arrive at the result that the whole compensa- 
tions paid by the railway companies for personal 
injury amounted to but 0.29d., or little more than 
a farthing per passenger carried. Again, to look 
The total capital of 
our railways amounted at the end of last year to 
518,779.761/., or, say, 519,000,000/.; and a simple 
calculation will show that the effect of abolishing 
the compensations for personal injury entirely 
would merely have increased the average dividend 
on this capital by the amount of 0.064 per cent., 
equal to a little less than 1s, 3gd. per annum per 
But the Act does not pro- 
pose to abolish compensation, but merely to limit 
it to 10002. as a maximum, except under the special 
conditions we have mentioned, and thus the amount 
by which it would reduce the payments of railway 
companies would be vastly less than we have just 
In fact, the 
Bill would provide an infinitesimal relief to the 


| railway companies in general at the expense of vast 


company whom they may wish to examine concern- | 


ing such casualties, 


simply by leaving notice in| 


writing with any station-master of such company. It j 


would, we think, have been difficult to frame this 
portion of the Act so as to show more clearly that 
it ix intended to regard the officers of companies as 
and to make their convenience and 
authority subservient in every way to the employés 
of the Board of 1 rade. 

It is particularly to be noticed that, although the 
Act gives the Board of Trade the power of annoy- 


’ nobodies,” 


ing the railway companies to an almost unlimited | 


injustice to special individuals; and, above all, it 
would remove, to a considerable extent, the incen- 
tive to careful inspection and management which a 
knowledge of great pecuniary liability undoubtedly 
at present gives, 

As for the scheme of “ additional liability” 
tickets, we can only characterise it as utterly 
absurd, Under existing arrangements a first-class 
passenger can by payment of 3d. obtain one of the 
Railway Passengers’ Assurance Company's tickets 


| entitling his representatives to 1000/. in the case of 


his being killed on his journey, or insuring to him- 
self 6/. per week during his total disablement by an 
accident to the train in which he travels. These 
payments, it must be remembered, are insured to 
him without any litigation, without its being neces- 


| sary for him to prove negligence on the part of the 


extent by inspections and general interference with | 
the conduct of their business, yet it by no means | : ) 
| believe that the Railway Passengers’ Assurance 
| Company is in a prosperous condition, and it is only 


relieves the companies of responsibilities which they 
may incur by the use of defective stock or plant. 
The Bill gives the officers of the Board the power 
of condemning stock or plant; but it contains 
nothing which can be construed into meaning that 
if such stock or plant fail after having been in 
epected and passed by the Board of Trade inspectors, 
the railway company to which it belongs will be re 
lieved of responsibility. Indeed, the motto of the 
first and second parts of the Act may be said to be 
‘* Power to the Board of Trade, Responsibility to 
the Railway Companies.” 

Now, we have a certain amount of respect for the 
Board of Trade, believing as we do, that it is a re- 
spectable and useful public department; but we 


railway company, and without interfering with the 
amount of damages which he is entitled to recover 
from that company: We have every reason to 


right to assume therefore that the premiums it 
charges are found to be fairly remunerative. This 
being the case, what can we think of the proposi- 
tion contained in the Act under notice that a rail- 
way passenger should be charged 4d. for insuring a 
chance of receiving 1000/. if by evidence before an 


| arbitrator he or his representatives can prove that 


nevertheless regard it as utterly unfitted to take the | 


control of the railways of the United Kingdom. Our 
railway companies have practically the choice of the 


best qualified men in the world for their engineers | 


and locomotive superintendents, and it is perfectly 
monstrous that such men as they have chosen— 
men who are, with but very few exceptions, well 
qualified by experience and special training for the 
positions they hold—should be rendered subservient 
to the officers of the Board of Trade, as would 


i 


really be the case if the provisions of the first and | 


second parts of the Act under notice were carried 
into effect. 


The third part of the Act reads as if it had been 


injuries have been sustained entitling him to receive 
that sum in addition to the 1000/. to which the 
railway company’s liability would be otherwise 
limited? It will be seen from what we have 
already stated that even if the system of “ addi- 
tional liability” tickets was right in principle— 
which we maintain it is #0f—the charges for such 
tickets proposed in the Act are simply extortionate, 
particularly when it is remembered that the pur- 
chasers of such tickets would derive no advantage 
from their possession unless they received injuries 
which they could prove entitled them to compensa- 
tion exceeding 1000/. 

The proposal contained in the Act to discuss 
claims for compensation before an arbitrator, under 
the auspices of the Board of Trade, instead of in an 
ordinary court of law, we cannot but regard as a 
very doubtful improvement. Arbitrations are, as a 
rule, very slow and costly affairs, and there is no 
reason for supposing that these particular arbitra- 





tions would prove any exceptions to the general 
rule. Moreover, the decisions of the arbitrator in 
any particular case is liable to be over-ruled by the 
Board of Trade, who, according to the terms of the 
Act, may order fresh arbitrations, ad infinitum—a 
very promising look-out for claimants, certainly, if 
the notions of the arbitrators and of the Board do 
not happen to agree. 

Altogether, the Bill under notice is, as we stated 
at the commencement of this article, an exceedingly 
impracticable one in almost all its details. That it 
will ever become law, as it stands, we cannot be- 
lieve; but we, nevertheless, should not have been 
doing our duty to railway companies and the public 
had we neglected to direct special attention to its 
objectionable character. 

STEAM BOILER EXPLOSIONS. 

Tue fatal boiler explosions that have occurred 
during the past year, — been as numerous, and 
their consequences as [disastrous as usual; the 
causes also which have led to these accidents re- 
main the same; faulty construction, negligence of 
repair, want of inspection, and carelessness of 
management, 

The annual report of Mr. E. B. Marten, the 
chief engineer to the Midland Steam Boiler In- 
spection and Insurance Company, is full of the 
valuable, because precise statistics, which have been 
highly instrumental in forcing upon general con- 
viction the necessity of adopting some means for 
the prevention of those numerous contingencies 
which might almost entirely be prevented if proper 
means were taken, What are the means to be de- 
cided on we have yet to learn; the progress of 
Select Committees is necessarily slow, whilst the re- 
sults of their labour are not always so satisfactory 
as could be wished. 

In his ordinary half-yearly report, Mr. Marten, 
while pointing out the necessity of some more 
general method of inspection, argues against the 
advisability of establishing a system of Govern- 
ment superintendence, mainly upon the ground 
that the number of boilers exploded, bears so 
small a proportion to those in use, that any 
official system would bear unfairly upon the ma- 
jority of boiler owners, who would thus be made 
to suffer for the carelessness and indifference of the 
few. Moreover, he maintains that any geveral system 
of Government inspection could not fail to produce 
bad effects amongst the bulk of boiler users, whose 
convenience could not be consulted, and who would 
be tempted to act rather in opposition to, than in 
harmony with, the inspectors appointed. Both of 
these points have doubtless some weight, as well as 
the negative argument, that it would be incon- 
sistent to establish a costly system for the saving of 
70 lives a year, when other branches of industry, 
involving a greater annual loss of life, are left more 
or less entirely to the discretion and management 
of the various proprietors of those different branches. 

With regard, however, to this latter point, not 
only does the fact exist that a more complete legis- 
lation is necessary for the better protection of life 
in some different callings, which are pursued only 
with a considerable annual sacrifice of life, but also 
in those callings there always exist a number of 
contingencies, outside the control of any legislation, 
which can only provide for the best means of se- 
curing safety, but is powerless over combinations of 
circumstances that are in effect beyond control. 

With regard to boilers, however, this fact does 
not apply. Experience has amply shown that 
almost all the causes of explosion may be averted, 
and that efficient first construction, combined with 
pacer prt thorongh inspection, may put an end to 
special evils now periodically existing. It is clearly 
fallacious, therefore, to argue that because an effec- 
tive system does not exist to prevent those catas- 
trophes which are more or less unavoidable, a 
somewhat costly system should not be adopted to 
prevent those that are under control. It is true 
indeed that, comparatively speaking, the loss of life 
by boiler explosions is very small indeed, and the 
number of boilers that are destroyed is also corre- 
spondingly insignificant. An average shows that 
only one boiler in 2000 explodes per annum, so that 
out of the 100,000 or more in work throughout the 
United Kingdom, the proportion of accidents is 
really very small. It may be argued from this that 
after all it would be better to accept the conditions 
of things as they stand, regarding the annual loss 
of life as a natural contingency, and to continue to 
trust to the limited efforts of the different societies 
whose work has already produced so good results 
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within a contracted field, these societies being 
encouraged to extend their operations, and to mul- 
tiply their numbers, backed up by a legislation 
which should, while leaving all responsibility in the 
hands of the boiler users themselves, make that re- 
sponsibility onerous by the penalties which could 
be enforced in the event of an explosion, 

Another alternative is the one we have consis- 
tently advocated, namely, the establishment of a 
complete system of Government inspection, by 
which all boiler makers, as well as boiler users, 
would be subject to sufficient supervision, to check 
on the one hand, the tendency now unfortunately 
too prevalent, of placing inferior boilers in the 
market, and, on the other, to stop the extensive 
practice of working boilers that may have been 
good, bad, or indifferent originally, past the limits 
of safety. 

The cost of such a measure is, as we have seen, 
urged against it, An annual sum of 200,000/., it is 
said, would be required to work it upon the most 
economical system. That economy would be ob- 
served we hope may be taken for granted, and 
that those able engineers whose time and attention 
for many years past have been devoted to the sub- 
ject, would be retained by the Government. But 
the amount above quoted, represents only a tax of 
about 2/.a year upon the boilers throughout the 
kingdom—an amount that should be paid under 
any circumstances for periodical inspection. So 
far, then, instead of the tax being a hardship to 
boiler users, it would simply compel them to pay 
for the inspection they would otherwise have 
neglected, or save them the outlay they now incur 
for the purpose, Besides this, however, an unques- 
tionable advantage would be gained. It is not only 
that loss of life, and injury more or less severe are 
incurred by these accidents, but the damage to 
property has also to be considered, and to secure 
himself against the latter contingency alone, it 
would be worth the while of each boiler user to pay 
the necessary duty. 

The objection that serious inconvenience would 
be caused to manufacturers, and steam-power em- 
ployers in general, is very likely to be exaggerated. 
It isa difficulty doubtless, but one that would be 
reduced almost to a nominal obstacle by judicious 
arrangements. 

One of the greatest sources of trouble in effect- 
ing a reform, that will have to be encountered— 
whatever shape the reform may take—lies in the fact 
that there exist at present great numbers of danger- 
ous steam boilers at work throughout the country, 
which must, under any circumstances, be removed, 
and the removal of which will be attended with a 
loss which the owners, in many cases, can ill afford. 
Against this evil, however, there can be no com- 
plete remedy, and it will be a subject of grave con- 
sideration how far it may, under certain circum- 
stances, be mitigated. 

But as this difficulty is gradually surmounted, 
and the working of an official system comes into 
action, there can be no doubt that the advantages 
gained on a small scale by the different inspection 
companies could be realised universally. Moreover, 
as a certain control would be exercised over boiler 
makers, original efficiency could be guaranteed, 
and as a complete record of all the boilers at work 
in the kingdom would be obtained, the exact con- 
dition of each would be always known. No in- 
judicious interference with private rights, or the 
progress of construction, need be apprehended, and 
year by year the number of casualties would be re- 
duced, until they were limited to those few ac- 
cidents which are really due to unavoidable causes. 


CO-OPERATIVE LABOUR. 

Messrs. Fox, Heap, anp Co., of Middlesbrough, 
have been striving for several years past, and appa- 
rently with no little success, to steer clear of some 
of the great difficulties that beset the employers of 
labour on a large scale, and how their system 
works it is possible to judge from the report of 
the meeting that was lately held in Middiesbrough, 
and at which there was a general assemblage 
of the workmen employed by Messrs. Fox, Head, 
and Co., who themselves presided. We have ona 
ga occasion sketched out the plans which 
ave been introduced into the Newport Rolling 
Mills, but we may again allude to them. It is 
now four years since the owners of these works 
commenced a system of co-operation by which their 
employés are entitled to share in certain of the 
profits accruing from their business. The follow- 
Ing clauses, extracted from their code of rules upon 
the subject, give a clear insight into their system : 








during the year, in proportion to the amount so received by 
Suis oseemctants of soepuieed putien oie dich sxmmaiag 
ica i ition, w annual! 
audit the accounts and issue a wy the anma, ating 
whether the provisions of the ve been adhered to, 
-“ whether any, and what, profit has been made subject to 
vinon. 


_ 16. Any profit declared by the accountants to be payable 
in respect of any year's manufacture shall be paid at 


office of the works, within one month after date of the | is 


certificate of the said accountants; but at the expiration of 
the said month all sums not applied for will be liable to be 
Sorfeited, pursuant to rule 17. 

16. The employés who may have served for a rtion 
of any year, not being leas than one hundred "full shis or 
days, shall be entitled to participate proportionately. 

It will thus be seen that the workmen are made 
direct participators in the profits arising from the 
business of their employers; such profits bein 
reckoned after the working partners have receiv 
certain salaries, after 10 per cent, has been paid 
upon the invested capital, and. when 1 per cent, 
has been set aside to cover any bad debts that may 
be made, the depreciation of plant and the cost of 
repairs being also deducted. Whatever profit may 
remain, after all these amounts have been set apart, 
is divided into two equal parts, one of which goes 
to the proprietors, and the other is divided amongst 
the employés in a proportion varying with the in- 
dividual rate of wages. Besides this, if it should 
happen that the balance shows a deficit, such deficit 
is to be made good at a subsequent period, when 
there are any residuary profits. 

That the system is not only practicable, but that 
it posseses sterling merit, is proved by the fact that 
Messrs, Fox, Head, and Co, continue to employ it, 
whilst their employés—after having received no 
bonuses for the first two years, obtained at the end of 
the third term an interest of 24 per cent. upon their 
wages, and recently a second payment of 4 per cent. 
—appear well pleased with the arrangement, Of one 
thing there can be no doubt, that such a system is 
of immense benefit to Messrs. Fox, Head, and Co. 
‘The bonus just declared amounted to over 1600/., 
being the moiety of a sum that, it may be considered 
has been fairly saved by the employés through extra 
care and more honest work, so that whilst an ample 
return is secured upon invested capital and direct- 
ing skill, there still accrues a further benefit to the 
employés to the extent of one-half of the savings 
effected. Moreover, there exists another advantage. 
It is expressly stipulated that none of the men em- 
ployed shall belong to any trade union, so that 
Messrs. Fox, Head, and Co., who themselves under- 
take to abstain from joining any coalition of masters, 
enjoy also the advantage of having their works free 
from members of associations which have for their 
object the coercion of employers, and as the price of 
this advantage they have merely to pay their men 
money which would probably never have been ac- 
cumulated but for the provident rules established 
at their works. 

On the other hand, not only are the men them- 
selves freed from the more than doubtful trammels 
of the trades’ union, but they have an incentive 
given them to labour, and’ to economise in every 
way for their own benefit. The receipt of 54 
weeks’ wages in a year is no doubt a powerful in- 
centive in this direction, while it has also the effect 
of keeping the employés more steadily in their 
situations, and checking a tendency to constant 
change. ‘This again is a mutual advantage both to 
employer and employed, the effects of which can 
be hardly overrated. 

It is easy to imagine the arguments with which 
the leaders of trades’ unions seek to raise discontent 
with the system, and doubtless with more or less 
success; but so long as labour understands and 
appreciates this alliance with capital, and feels the 
substantial benefit arising from it, the co-operative 
aystem will continue to exist, and be adopted by 
many firms, as it is now being established by a few. 








WELDING BY FLAME. 

Ly December, 1854, Mr. William Bertram, at that 
time a foreman at Woolwich Dockyard, took out a 
vatent for ‘Improvements in the Manufacture of 
loom Ships, steam and other Boilers, Bridges, and 
other structures where numerous sheets of iron are 
used,”"* This patent related principally to methods 
“® Mr. Bertram’s patent is No. 2692 for the year 1854. 
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welded in their positions which they are to opeupy in the 
tractase) tue portable forges or blac) Suranees Gee Sand, one 
on either side of two sheets or parts which are to be welded 
together. ae See furnaces each consists of a vesoe! 
or chamber to fuel, having an opening on one side to 
poseire the cad of 0 ering 15 Ae-28 Ee side 
another opening, so that blast of air is sustained, 


is held and used on the te side of the iron, the two 
ces in contact (which are to be welded > will 
Ceccmse heated to « wekling 80 as to be wi 3 


give here a lengthy quotation from a patent taken 
out more than sixteen years ago ; but we think that 
we shall be able to give satisf reasons for 
having done so. While Mr. 
wich a number of samples of Staffordshire plates 


samples rivetted in various ways, the result being—as 
is shown by a complete official table giving the ils 
of the experiments, and now before us—eminently 
in favour of the welded joints.* Subsequently, in 
1857, Mr. Bertram constructed at Woolwich, a 
boiler 8 ft. long by 4ft. in diameter, composed of 
three rings, and having an internal firebox of some- 
what peculiar form, and in this boiler—which is now 
in the Patent Office Museum at South Kensington, 
and of which we published a sketch on @ 31 of 
our seventh volume—every seam was welded, not 
a rivet being used. This boiler was tested to 160 lb. 
per square inch, at which pressure the shell began 
to tear at the manhole, but subsequently, the man- 
hole was strengthened by welding a ring round it, 
and the boiler was then again tested without an 
— of leakage. In 1857 the production of io 
a boiler as that to which we have just referred, 
was a wonderful piece of work—now-a-days there 
are doubtless several firms who would undertake 
to supply such a boiler, albeit its construction even 
at the present time would be no very easy task ; and 
this leads us to the immediate object of the present 
notice. In 1868, when Mr. Bertram obtained an 
extension of his patent for a further term of seven 
ears, he proved that up to that time he had received 
ut about a thousand pounds for the use of his pro- 
cess, his chief,in fact we believe almost his only, 
royalties having been received from the Butterley 
Company who have employed, and are still employ- 
ing, his system of welding for the production of the 
large wrought-iron beams for which they have 
long been famous. These beams, as many of our 
ers are aware, are composed of two T -irons, the 
webs of which are welded together. The ed 
of the webs are inserted in the grooves of a 
“ glut” of H section rolled of puddled bar, this glut 
piece with the edges inserted in it being raised to a 
welding heat by a of Mr, Bertram’s furnaces. 
A short length being thus heated, the welding is 
effected by the blows of a pair of hammers, driven 
from the shafting, which strike simultaneously at 
the —— sides of the glut piece. A similar plan 
is followed for inserting the gusset-pieces by which 
the knees at the ends of deck beams are formed, 
and many of the members of the Institution of Me- 
chanical Engineers will remember seeing the whole 
system in operation during their visit to the Codnor 
Park Works of the Butterley Company, last August. 
Mr. Bertram gets a small royalty on these beams, 
and this is, we believe, the sole return he now re- 
ceives for the valuable process he originated and 
matured, notwithstanding that the process itself is 
undoubtedly more or less directly infringed, we 
trust unintentionally, by a number of firms in 
different parts of the country. The fact is, that, 
on the one hand, Mr. Bertram’s process has been so 
long before the public, that the — huve begun 
to consider it as their own, not his; while, on the 
other hand, ‘Sep ae himse roi 4 = 
ears a struggle i 
ad so difficulties, has been unable to 
enforce his just claims. ‘This, we venture to say, is 
not as it should be. Mr. Bertram originated a 
* An abstract table containing the chief results of the ex- 


iments here referred to will be found on 4 of * Recent 
ractice in the Locomotive Engine” by Mr. D. K. Clark. 
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great merit, and, in fact, to be invaluable in certain 
sitaations, and he is undoubtedly entitled his 
just reward. We have occasionally heard 
ments made to the effect that the process ¢ f weld- 
date of 


to 


state- 


ing iron by flame had been used prior to th 














Mr. Bertram’s patent. We have taken some pains 
to ascertain the truth of such statements, and we 
may at once say here that we have never et with 
An) instan in which the assertion could b ibetan 
tiated. More than sixteen years have now elapsed 
Mr. Bertram's patent was take t und 
wy new plans have been brought forward during 
that period that Mr. Bertram’s system may well 
em an old on ihe pr wat f the | ent 
granted 1568 haa at nearly five yea » run 
mmcl during that tin “ sincerciy t tt Mr 
] un & un AY | periy re It is 
i hope f uning ft them 8 i 7 re 
t hat the present article has | writte 
STEAM HAMMERS IN TOWNS 
\ sk of great interest and im portal tO eg 
! with 1 | t to the in} vi f ear 
: am ot wi many | i is a w 
; t : s large towns tT this ’ I 
; 1 ¢) 4 : ;' f iw \ ‘ rs 
‘ t for thr wi ‘ i : i { 
| I mn Cath priests, Re 1 ot - 
, veated ti propriet ’ of ti 
: s \ sti) cha rectory | ‘ 1 ec} 
4 j Mancl and t cde Al Ss 
Pi J W hitwort Bart.. the w ' el 
hy manufacturer, A public street int 
' } “ Whitworth Works and t hay 
- X tl hapel | g fr 70 yard 
! ham uplained of l nou Lily 
: ton hanmu r, and is theref« very Ali « i 
| with many large hamm ome of then 
{ 25 and 30 tons, which exist in Sheffield and 
towns The evidence of the various wit 
’ , ” ay i onflicting One witne compares 
’ t blow to an eartl puaKe others state that 
roofs and wa f the buildings are greatly 
: ! and that the chapel organ cannot 
' pt im tt while other alleg that the 
ction ir th hammer even when perf rming 
t heaviest work, although perceptil is wholly 
} Apa of in iring even the bui ¢ which 
" t. much less others which are situated 
s® far from it Vice-Chanceller Bacon has re 
1 his judgment upon the case, and fro : 
known ability and soundness of view as a judge, it 
; ‘ hare ubted that his dee n will bea 
j Looking to the smallness of the ham: 
t and the riance of tl nterests at stake. it a ft 
is be hoped, we think, that it will be such a tt 
ia pose add nal restraints upon manufact rs in our 
Rn’ principal towns. We observe that some of th 
affidavits placed before the Court lay great stress 
‘ pon the disturbance occasioned by the working of 
the steam hammer to those eng it luties of 
t confessional, and in other religious week-day 
M proceedings In these days, however. it must l« 
ey borne in mind that religious edifices and schools 
} i 4 made fon great cities and towns, and not 
the cities and towns for them, and that if 
manufacturing « perations are stopped on : it 
f then the demand for them will of neces 
vy sity Tram We un lerstand th t it I= in the 
ostensible interests of the working population sur- 
* I ding t! Whitworth Works. that this churcl 
ft and school were originally built, and if that be so it is 
y s that the primary object of the edifices 
t ely would be more entirely frustrated by 
he suppression of the hammer than by any inc: 
to. veniences which it may cause Similar considera- 
3 na must hold in all cases of alleged nuisances re 
: suiting from engineering operations, and that is. no 
a . , & 
‘ t, the reason why the Courts have at all times 
§ been re tant t nterfere with ther rhe Vice- 
Chance ' ke on in the present wwe ia waited 
5 for with n rest by manufactur 
Laxe Nerreos.— Mr. Lindsay Kussell. who was « . 
the Pu Works Depart t b> 
: ‘  § make @ preliur rv examur ' 
. “ Lak N ; nm wit jee { ga ’ 
: "I wavy westwa s pres : I 
: tI , r al 2 eof « ntrs “ Lake 
Z pig In the ¥ y of the Gull River ar 
: western basin of the lake there is a ¢ ea 
; i ment, | to the westward the land is general!y 
eandy at ares Mr. Russell's explorat 
a } ar te w : t “I y™M 
7 gon rea point copy ge with Lake § 
. navigation presents no great difficulties. 1 real dif 
2 | be encouatered are the pumerous lakes 





system of welding which has been proved to possess | 


the two corresponding months of 1569 he substantial in- | "ilways lying enstward of the Livnvi and Ogmore. 

rease presented in the two months of 1870 speaks wellfor| Hirwain Coal and Iron Company.—Mr. Hawkins, chief 

the resources progress of the province. The reserves} clerk at the chambers of the Master of the Rolls, has heard 
Great 5 rn line ar summons in whieh the Gloucester Wagon 
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The Schools for the People, containing the history, develop- 
ment, and present working of each description of English 
School for the Industrial and Poorer Classes. By Guonae 
©. T. Baetisy. Bell and Daldy, London, 1871. 

Ir would he for to review this 

volume with any justice in the short space that is 

at our disposal, and we would refer our readers to 
an able notice of it that appears in the current num- 


NOTES FROM THE SOUTH-WEST. 

Taff Vale Railway.—The directors of this railway propose 
to lay the down line, which conveys heavy traffic, with steel 
rails; and the up line which is Jess severely worked, will 
remain with iron rails. Some additional locomotives are to 
be placed upon the line to meet the growing requirements of 
the traffic. 

Western Wagon Company (Limited).—The directors of 
this company recommend a dividend for the second half of 
1870 at the rate of 5 per cent. per annum. 





impoasible us 


Great Western Railway.—Our announcement of last week 
her of the S-heol Beard Chronicle. & and pro- that the directors of the Great Western Railway propose to 
nt ‘ — extend the narrow gauge into South Wales has proved cor- 
ournal. But without attempting to « DteT | rect. It is now officially announced that it is proposed to 
into details with regard to Mr. Bartley’s book, We | lay the mixed gauge from Didcot to Swindon, to convert 


new 





in sketch out its purpose and its scope No one | to narrow gauge all the railways of the company on which 
perhaps was better qualified than the author to ex- | the broad gauge only at present exists between Swindon and 
haust the subject of the Schools for the People pro Milford Haven, and to remove the broad gauge on those 
AT Higegaghen. =. id |] fal Hl i ti °° * ., | parts of the same district on which the lines are at present 
bly no one would have uifilied the task 80 Wé iH. constructed on the mixed gauge. 
For many years Mr. Bartley has been engaged with 


} 
| . 
| Dock Accommodation at Penarth.—lt has béen intimated 











u rage prone? and Art Departun nt, and has, therefore, | that the directors of the Taff Vale Railway Company are 
ul peculiar opportunities for gathering informa- quite alive to the necessity for a graving dock at Penarth. 
tion on the subject of education. In his pretace | tt will be necessary, however, to make a special application 
he tells us that he first became specially interested | to Parliament for power to raise the necessary capital before 
n the condition of pauper children, and the means | such a dock can be commenced. 
sisting for their improvement This led him to Rhymney Railway.—The Cardiff and Caerphilly line of 
s further consideration of the working of district, | the Bhymney Railway is expected to be ready for the in- 
1. ' } ; | speetion of the Board of Trade by the close of this month. 
lustrial, ragged, reformatory, workhouse, d - . ‘A Saroe- 
P Ie | by degrees he extended ihe Penalitau brane h will probably be ready for official in- 
u ho until by degrees h xtend * | spection by the close of April. On the northern extension 
views, and commenced the compilation of a com-| line, whieh will complete a connexion with the London and 
plete history of industrial schools for the poorer | North-Western system, little progress has been made during 
" s extending through a period of 300 years. | th winter in consequence of the exposed position of the 
At first he publ shed ‘several articles in the Socie/y | * rks which are situated on the summit of the hills to the 
frie’ J I, but his demands for space far out- north of the works of the Rhymney Iron Company. It is 
- ae . F now expected that the line may be completed about the 
stripping the available supply, he determined upon | middle of May. As regards the Taff Bargoed ( Dowlais) 
publicath a separate form This is the hist ry | lines to be made in conjunction with the Great Western 
f tl remarkable volume. Railway, the negotiations for the land required and the plans 
It is tt regretted that it did not make | of the works contemplated are in a forward state. 
8 apy ance twelve months earlier, for coming Government Contract—Messre. Jones and Johns, of 
now st a anv of the institutions to which it | Pembroke Dock, have secured a contract for the maintenance 
‘ ; ao ' ¢ ' ‘ - . | for three years of the works of the camp at Aldershot, and 
refers are passing away, it fills rather the office yale seg BE eh ae , Bg re : 
; : ; or the building of permanent barracks there. The contract, 
of a record of what will shortly only have been, in- which is said to be worth some 14,0001. per annum, will 
stead of an invaluable guide to what exists. We! come into force April 1, 1871. The works undertaken will 
say this in no disparagement to the work, but from | be carried on under the supervision of Mr. Kenneth McAlpin, 
this cause it is possible that the author may not . 
btain all the credit he deserves. Newport Water Works Company.—The Newport Water 
The main contents of the book refer to the schools | Works Company held its half yearly-meeting on Monday. 


A dividend at the rate of 4 per cent. per annum was declared 
upon the ordinary stock; the company has also a reserve 
fund of 1100/.. It was announced that a site for a new re- 
servoir had been fixed upon. 


in connexion with the Science and Art De partment, 
to those under the direction of the Admiralty, under 
the direction of the War Office, of the Home lk - 
partment, of the Poor Law Board, and the Com- 


Western.—The di. 
0 Bcn 


New Works and Plant on the Great 








nissik si lac ools unai yublie . 

missioners in Lunacy, Ss una! led by public | -ectore of the Great Western Railway propose to place twenty 
grante, and to training ct ke res I} iS 18 & 80MC- | additional narrow gauge goods engines upon their system. 
what comprehensive list, and when it is considered | The estimated cost of these engines is 34,000/., or 17001. each. 


unde r each 
form 
to collect, arrange, 
reasonable limits, the matter 
relating to them As it is, nearly 600 pages are 
filled almost with pure statistics, and it is safe to 
say that there is not a superfluous line in the whole 
volume, It is almost too much to expect that Mr. 
Bartley’s book will meet with so large a sale as could 
the speciality of the subject will pro- 
bably prevent that, but, at least, the full merit dn 
to him should be accorded. 


included 
be able to 
j 


yst of sub-heads are 
f these div 


what a hi It is also proposed to purchase new narrow gauge carriages, 


wagons, and vans, at an aggregate estimated cost of 71,0007. 
New machinery is to be supplied for workshops at an esti- 
mated of 53731, Anew engine shed and appliances 
for water supply at Honeybourne will cost 12001; a goods 
station at Worcester, 1883/.; new stations at Maidenbead 
and Castle Hill (Drayton,Green), 6886/.; and increased office 
accommodation at Paddington, 12,0007. It is also proposed 
to provide new sidings and increased accommodation at 
Netherton, Pangbourne, Trowbridge, Westbury, Stratford, 
Liantrissant, Landore, and other stations at an estimated 
cost of 14,5042. 

Launch of a Steamer.—Mr. J. Batchelor, of Cardiff, has 
launched an iron tug steamer of the following dimensions 
Length of kee 1, 05 ft.; breadth, 18 ft. 6 in. ; depth, 9 ft. 6 in. 
The tug, which is fitted with powerful engines by Messrs. 
Marshal! and Co., of Shields, is the property of Messrs. Morel 
Brothers, shipowners and brokers, of Cardiff. 


a 
idea of the vast labour required 
and conden within 


isions, one may some 


cost 


be wished ; 


THE LATE MR. JOSEPH FREEMAN. 
We much regret having to-record the death of Mr Joseph 
Freewan, who was for many years the London representative 
f the Lowmoor Iron Company. The deceased gentleman had 
been ill for several months past, the original cause of his 


Swansea Vale Railway.—At the half-yearly meeting of the 
Swansea Vale Railway Company it was stated that the 
Morriston line would be so far completed as to be opened in 





. 1 rae ets . " * . ’ . - > " 
ess being an affection of the throat, which gradually in- | shout two months for traffic. The extension to Glaish has 
reased in severity and ultimately caused his death. The sad | heen contracted for, and when it is fivished all the lines pro- 


event took place on Sunday morning last at his residence, 
North House, Clapham. Mr. Freeman was in his fifty-second 
year, and leaves a widow and ten children. He had been 
onnected with the iron trade al] his life, having represented 
the Lowmoor Company for more than twenty-five years. The 
leceased genileman became an Associate of the Institution of 
Civil Engmeers in May, 1850, and was elected an associate 
member of Council ef that body for 1866. He was also a} 
member of the Institution of Mechanical Engineers, which 


posed by the company will be completed. It is hoped that 
the tin plate trade will revive during the current haif year, 
and that the traffic will be increased in consequence. 


Trade at Merthyr —The rail mills in the Merthyr district 
are well employed principally on American and Indian 
account, but there is not much doing in bars. Efforts are 
being made to secure a reduction in the tolls charged by the 
Glamorganshire Canal Company. 















society he joined in 1856. Mr. Freeman was universally Liynvi and Oqmore Railway.—The directors of this com 
respected in life, az 1 his death will be regretted by a large pany have deposited a Bill in Parliament to authorise the 
re friends and acquaintances, between many of whom | company to make connecting lines between their railway and 
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rimself there had | 





ur ngexisted a warm attachment. the Rhymney and the Liantrissant and Taff Vale Junction 
tailways under arrangements with the London and North- 
Western and the Rhymney Railway Companies. The time 


| limited by Parliament for making a proposed line from 






Raruways t™ Cayrerecry (N.Z.).—In September and 









October the Lyttelton and Christeburch Railway, in tl 
province of Canterbury (New Zealand po ~ ed 56071. as cx < | Black Mill to Hendreforgan, about 34 miles im length, having 
; a with 42272. in the two « rresponding months of 1869 nearly expired, the directors of the Liynvi and Ogmore have 





commenced the work. The Black Mill and Hendreforgan 
line will be a link for traffic intended for the narrow gauge 





Great Southern Railway of 
tember and October 1943/ 


Canterbury earned in|} 
as compared with 11142. in| 
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to be planted with trees, and/an adjourned 
ber material required for railway ex- | Company (Limited) applied for leave to seize a large num 

: as far as practicable, of Canterbury wanu-| of wagons in the possession of the Hirwain Coal and Iron 
ture Company now in process of liquidation, It was alleged 
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that the value of the wagons was 21,000/., of which the 
Hirwain Company had paid 8000/., the condition being that 
the wagons should be placed in their hands for use, and be- 
come their absolute property if the purchase money was 
paid within a given period. The chief clerk reserved his 
decision, so as to give the parties an opportunity of amicably 
settling their differences. 


Trade at Cardiff.—Considerable shipments of rails have 
been made at Cardiff for the United States. A cargo of 
patent fuel nas been sent to Negapatam. In anticipation of 
a demand tor railway iron in Russia, makers have been pre- 
paring large quantities for that country. Considerable 
clearances are expected to be made to the principal Baltic 
ports. 

Brecon and Merthyr Tydvil Junction Railway Company, 
—Two new locomotives ordered last year by the Brecon and 
Merthyr Tydvil Junction Railway Company have been sup- 
plied, and a third has been contracted for. In connexion 
with the renewal of the permanent way a contract has been 
entered into for 1000 tons of rails which will suffice for the 
relaying of about 9 miles of line. A new passenger station 
at Brecon has been completed, and was opened on Wed- 
nesday. For various reasons the directors have deemed it 
prudent to defer for the present the erection of new repairing 
shops. The working expenses of the line were brought down 
in the second half of last year to 614 per cent. of the traffic | 
receipts. In the last half of 1869, the corresponding propor- 
tion was 64% per cent. 


NOTES FROM THE NORTH. 
Giascow, Wednesday 

Glasgow Pig-Iron Market.—During the past week there 
has been a fair business done in Scotch pig iron, and gene- 
rally at advancing prices. This day week 52s. 2d. and 
2s. 3d. cash were the prevailing prices. On the following | 
day there was an advance to 52s. 5d. cash, the month's price 
being 52s. 8d.; and on Friday there was a further advance 
of ld. per ton. On Monday prices were up as high as 
52s. 7id. cash and 62s. 10id. one month, and several lots 
were sold yesterday at 52«. 9d. to 52s. 104d. cash, and 63s. 1d. 
one month, but a reaction set in, and the price receded to 
52s. 7d. prompt. The market to-day has been quiet, buyers, 
52s. 6d. cash, and 52s. 94d. one month; sellers, 1d. more. 
Last week’s shipments amounted to 8582 tons, as against 

6598 tons in the corresponding week of last year. 





The Malleable Iron Trade.—The dispute in this depart- 
ment of trade may be regarded as being practically at an 
end. Towards the end of last week the employers held a 
meeting to consider how they should act with reference to a 
movement that seemed to be directed at one or two of the 
firms who were to be made victims by the workmen. They 
resolyed that unless the men who should still remain out to- 
day did not return to their work a general lock-out should 
take place. Whether or not this resolution frightened the | 
men, it is certain that a change in the tactics of the latter | 
has already shown itself. Of course it may be that the small 





amount of pecuniary support which they have received has | 
had a considerable influence upon them. Operations have | 
been commenced this week at Mossend, the conditions of the | 
agreement being that the men resume work at a reduction of | 
one shilling per ton, the employers allowing twopence per | 
ton to the puddier for taking his iron to the hammer and 

turning it. The millmen have also resumed work, so that 

all departments are now in full operation. Several mills at 

the Glasgow Iron Company's Works at Motherwell were to 

start last night, and at St. Kollox to-day. There is now a 

great degree of probability that a peaceful condition of 
things will take the place of the industrial war which has 

seriously interfered with an important branch of trade | 
during the last two months. Still it is almost natural to | 
expect that some of the men will continue to display their 
stubbornness for a little while longer; but they must in the 
end bow their necks. 


Reval Scottish Society of Arts A meeting of the Royal 
Scottish Society of Arts was held last night — Professor 
Fleeming Jenkin presiding. Mr. Sang gave in the report 
of the committee on Mr. Denham’s new hinge. The com- 
mittee (it stated) believe this contrivance to be new, and 
although it cannot be considered as having important ap- 
plications, it displays great ingenuity, and may frequently 
¢ found useful in adding to the neatness and convenience 
f cabinet work. Dr. Stevenson Macadam read the report 
by the committee on Mr. Thomas Rose’s paper on “ The 
Utilisation of Fibrous Cotton Seed ;” and Mr. John Reid, 
manager of the Edinburgh and Leith Gas Company, read a 
paper “On Water Meters as in use by Water Companies, 
with Design for Simplifying and Cheapening them.” He 
stated that some years ago he had studied the subject with 
the view, if possible, of devising something simpler and 
cheaper as a water meter than those already known, and as 
the result of his labours, exhibited for the first time a diagram 
and working model of a meter prepared and fitted up by 
himself. He gave a minute description of this meter (its 
chief feature being a novel application of the piston move- 
ment), for which he claimed the merit of great mechanical 
simplicity; and as it was entirely composed of true cylin- 
driecal and concentrie curves and plain surfaces, its manu- 
fecture might be almost entirely the work of an ordinary 
turning lathe, which, of all contrivances, was the most 
correct, economical, and expeditious in the fabrication of 
every kind of work to which it could be made applicable. 
Some discussion followed the reading of the paper, and most 
of the members who spoke complimented Mr. Keid on the 
extreme simplicity and ingenuity of his invention. The 
paper was then remitted to a committee. The only other 
business was a paper from Mr. R. W. Thomson, C.E., “On 
a New Method of Fixing Tubes in Vertical Steam Boilers.” 


| the Monikie reservoirs, which are capable of containing 


date, a larger supply of than is provided in any other 
city in the kingdom. Contracta have just been entered into 
for the erection of two large gasholders at Dalmarnock. In 
size er f will be similar to the large holder recently con- 
structed at Tradeston, and their total cost will be about 
28,000 In addition, the Corporation have all but completed 
the purchase of 20 acres of ground in the neighbourhood of 
Maryhill, on which they purpose the erection of extensive 
works. The land is bounded on one side by the river Kelvin, 
and on the other by the canal and by the Helensburgh and 
Stobeross Railway. The situation has been mainly chosen 
from the unexceptional facilities offered for the ready transit 
by water and rail of coal, &c. It is intended to eoustruct on 
this site works capable of manufacturing, when completed, 
about 8,000,000 cubic feet of gas per day. All the latest 
improvements will be introdw for the economical manu- 
facture of gas, which will be led into the west-end of the 
city by one large pipe. The present works at Townhead, 
which are almost entirely surrounded by dwelling houses, 
will be dispensed with as soon as those at Maryhill are in 
working order. The sources of supply then at the command 
of the Corporation will be three—one in the east-end, one 
at the extreme west, and the third on the south side. 


The Loch Glow Water Scheme for Dunfermline —The 
ancient city of Dunfermline has for many months been 
deeply coneerned about its future water supply, and a scheme 
was devised, and a Bill promoted in Parliament by the town 
council, for the purpose of obtaining an increased supply 
from Loch Glow. This scheme has met with a good deal of 
opposition, and, latterly, feeling has run so high, that it was 
resolved to submit the question to the vote of the ratepayers, 
in short, to have a plebiscite. This was had last week, and 
in accordance with the advanced democratic notions of the 
day, the vote was taken by ballot. A scrutiny of the voting 
papers was made on Saturday, when it was found that the 
voters disapproving of the Loch Glow Bill were 1176 against | 
260 who approved of it. Ata meeting of the town council | 
on Monday, the Provost, in accordance with this ex ion 
of opinion by the ratepayers, formally moved the withdrawal 
of the Bill. The motion was seconded and agreed to. At 
the same meeting a scheme was brought forward for pro- 
curing water from the Devon, but the consideration of it 
was deferred till next meeting. 


Mr. J. F. Bateman, C.E., on the Dundee Water Scheme. — 
Mr. Bateman has planned a great water supply scheme for the 
town of Dundee, but it has not met with universal approba- 
tion in the town, noreven in the Water Commission. The 
Bill for carrying out the scheme is in Parliament, and the 
opposition to it has now taken shape by the Chamber of 
Commerce petitioning against it. In order that the Com- | 
missioners might be thoroughly satisfied regarding the prin- | 
ciples and details of the scheme, they requested a conference 
with Mr. Bateman. This was held yesterday. The chief 
objection raised against the scheme by the members 
of the Commission is regarding the mode of conveying 
the water into Dundee from the Melgum, the source 
of the proposed supply. It is Mr. Bateman’s opinion that | 





650,000,000 galions of water, should be taken advantage 
of; and in framing his scheme on that principle he favours 
the circuitous rather than the direct route. He admits that 
he would not have gone to Monikie if the reservoirs had not 
been there; but, seeing that they are there, he thinks the 
town should avail itself of them quite independently of the 
prospect of supplying Arbroath and Forfar with water. | 
Mr. Bateman made a strong point by showing that the | 
Monikie route fulfils all the conditions laid down by the | 
Royal Commission on Water Supply as to no one town 
monopolising a grand source of supply suitable for a district. | 
In reply to the question would the commissioners be justified | 
in withdrawing the Bill for this session, trusting to the 
Monikie supply and certain auxiliary sources named in the 
course of the conversation, Mr. Bateman said, *‘ Certainly | 
not. I have another word for it. In my opinion you would | 
be extremely foolish. It is not any peasaal oidadion I have | 
to go into details. The details are at your service. But I 
| 





think it would not be right that we should show our hand to 

any one who may oppose us. If I showed the details any | 
gentleman might take advantage of that unfairly and im- | 
properly, and I should not be justified in doing anything of | 
the sort.” 


FOREIGN AND COLONIAL NOTES. 

The Great Wharf at Oakland.—We gave some details last 
week with reference to the great wharf erected by the Central 
Pacific Railroad Company, at Oak!and, opposite San Francisco. | 
We may now add that on the main wharf are pens for 509 | 
cattle, two large warehouses, one 5° ft. by 520 ft., the other 
52 ft. by 600 ft., and a passenger dept 75 ft. by 305 ft. The 
piles used.in building the wharf were, where the water deepens, 
65 ft. long, and from 42in. to 54in. in circumference ; they 


——= 

Baltimore City Hail.—Baltimore ww erecting a new city 
hall, and up to the close of last year the municipal authorities 
had ex upon the work §714,209. The site on which 
the hall is being erected cost §$¥1,000, and the hall will cover 
an area of 35,462 square ft. {he fronts facing Holliday and 
North-streets are 253 ft. long, and the fronts on La Fayette 
and Lexington-streets are as ft. long. The hall is sur- 
mounted by a dome 58 ft. in diameter at the base and 132 ft. 
in height, the a of the building proper to the top cf 
the cornice being 96 ft. 

Northern Pacific Railroad.—-The Northern Pacific Rail- 
road Company is pushing forward the work of construction 
and the line is expected to be opened throughout early in 
1873. A large number of workmen are now employed in 

rading the eastern division running across the State of 

linnesota from Dulath to the head of Lake Superior. The 
work at the Pacific end will be commenced in the course of 
the spring. 

Philadelphia and Reading Railroad.—The contioual in- 
crease in the business of this undertaking, the mileage of 
which has also of course been gradually extended, is re 
in the fact that while the concern had 54 engines in 1545, 
the total had risen in 1850, to 92; in 1855, to 141; in 1860, 
to 145; in 1865, to 264; and in 1870, to 309. The number 
of miles run by the company’s engines was 810,235 in 185) ; 
in 1870, the total had risen to 5,100,175. 


A New South Australian Athouse.—It is pro to 
erect a lighthouse at Cape Borde. Cape Borda is the most 
westerly point of Kan Island, and telegraphic commu- 
nication with it would enable information to be given at 
Adelaide of the approach or departure of vessels something 
like 20 hours earlier or later than at present. 


Gas at Stamboul.—The question of lighting Stamboul bas 
been again under the consideration of the Turkish Council 
of State. A concession will, it is stated, be granted to an 
Anglo-Belgian Company which has made the novessary 
deposit. 


Railways in New South Wales—On contract No. 7 of the 
extension of the Great Western Railway of New South 
Wales, 19 cuttings have been in fall work, and the brick- 
layers and masons have made nearly full time at the culverts 
and bridges. On contract No. 4 of the extension of the 
Northern Railway ef New South Wales, the excavation for 
a siding at Aberdeen has been finished. On contract No. 5, 
a commencement has been made with carting ballast from 
the creeks and with trimming the formations. All the 
culverts from which earth has been taken are completed up 
to embankment No. 51. The euttings in work were also 


| making fair progress at the last dates. The brickwork of 


Seone station was well advanced; the masonry of a 
warehouse was also completed. 


A Turkish Ironclad.—The new Turkish ironclad steam- 
corvette Dielalie, built at Trieste, has arrived in the Bos- 
phorus. Her arrangement will consist of three guns—and 
three only—of the heaviest calibre. The Djelalie brought 


| with her ten mitrailleuses and 70 cannon of long range 


ordered in Germany by the Turkish official known as the 
Grand Master of Artillery. Twenty other mitrailleuses also 
ordered by Halil Pasha have arrived at Constantinople, 


Tron in Pennsylvania —The production of pig iron in 
Pennsylvania in 1870 is estimated as follows: Anthracite 
pig iron, 680,000 tons; raw bituminous eoal and coke-made 

ig iron, 290,000 tons; charcoal pig iron, 60,000 tons; total, 
1,030,000 tons. In 1869 the corresponding production was 
872,000 tons. The production of rails in Pennsylvania in 
1870 was 320,000 tons, against 280,000 tons in 1869, 


American Steam Navigation.—A steamship line between 
New Orleans, Havana, Vera Cruz, and several ports of the 
Mexican coast is about to be established at New Orleans. 
The founders of the company have resolved not to depend on 
the United States Congress fora subsidy, but te rely on the 
large and increasing trade of the of the United States 
on the Gulf of Mexico, and on olftaining favourable markets 
for the produce of the Mississippi Valley. 


South Australian Overland Telegraph.—I hes from 
the northern territory of South Australia anuounce that 
600 miles of the overland telegraph from Port Darwin to 
Port Augusta will be completed by the beginning of September. 
About 60 miles had been finished, and the working parties 
were getting on at the rate of about 15 miles per week. Mr. 


| Todd, superintendent of telegraphs for the South Australian 
| Government, had returned to Adelaide with the anticipation 


that the entire line will be completed by the end of 1871. 
Mr. Todd does not expect difficulties in getting the timber 
required for the telegraph posts, 





Tue Mixeran Weatta or Urau.—From a private 
letter recently received from Salt Lake City, we learn some 


were driven into the earth to a depth of 18 ft. The piles are | astonishing particulars relative to the mineral wealth, newly 
set 10 ft. apart parallel with the course, and 7 ft. apart across | discovered to be existing in the Mormon State, and due 
the width of the wharf. A freight boat ranning across San | ailowanve is to be made for the exaggerated notions likely to 
Francisco Bay, a distance of 3 miles, can carry 16 loaded cars| be created at the first blush of the di -y, j 
and 300 eattle in pens on each trip, making the passage with | that appear to leave little doubt that Utah will shortly vie 
s load of 1280 tons in 40 minutes. A railway connects the | with California in its mineral wealth. Already many miners 
Central Pacific Mail Company’s dock with the Central Pacific | from, the latter State have crowded to the new workings, and 
Railroad wharf in San Francisco, so that eargoes can be| the Bank of California has purchased the Emma silver 
discharged from China steamers directly into the freight | mines for a cash payment of $1,200,000. We are assured 
cues. ; that from this mine a pe of me to the ton is —, 
Locomotives in New South Wales.—In the course of the | and that 80 tons of ore a day are being taken out, | g° 

next four years the Government of New South Wales is ex- | placer mining is also carried on extensively, and with great 

ted to zive out orders for locomotives to colonial firms to | yields. What will be the ultimate result of this discovery it 
ae : locomoti i It may be deceptive, and the excitement 
the aggregate amount of 240.0001. Several tives have | 18 difficult to say. A cig gel aaie of 
now been built for the New South Wales railway department | short lived, but alread, ee, ot 
by Messrs. Mort and Co., and Messrs. Vale and Lacey. One | people towards Seit . One , 











| of the engines delivered has been built with a view fo work- 





The Gas Supply of Glasgow.—Operations are in progress 
and in contemplation by the Glasgow Corporation Gas Com- 
missioners, which are likely to insure for the city, at no distant 


atroce 
: 


ae existin gs OY se reali the * which 
li oods traffic on @ mountain line, It is a six-whoeled | have attended nited States’ Government in connexion 
on Caeodas, having a pair of 18-ineb cylinders ae ith the Mormon settlements pad disposed af the 


overwhetning emigration which 
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BOILER EXPLOSIONS IN 1870. 
(See Mr. E. B. Marten'’s Report on the opposite Page.) 
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=XPLOSIONS IN 
(Concluded from page 136.) 


1870. 


No. 29. (See Fig. 25.) June i3th, 3 injured.—Ten years 
old. Plain cylinder, with flat ends, 10 ft. long, 2 ft. diameter, 
diagonal seams, } in. plates, 25 lb. pressure. The whole shell 
was blown 80 yards to the front, and the chimney and engine 
house much damaged. It was much corroded and badly 
patched, so as to be unfit to carry pressure. 

No. 30. (See Fig. 26.) June 17th, 2 killed. 1 injured —_— 
Sixteen years old. Galloway, 26ft. long, 7 ft. diameter, 
fin. plates, 56 lb. pressure. There was a combustion 
chamber between the furnace tubes and the main tube, and 
this had been lately repaired insecurely, and gave way and 
burst upwards. The boiler was not moved, but the contents 


issued so violently that a good deal of damage was done to 
surrounding premises. 
No. 31. (See Fig. 27.) June 17th, none injured.—Crane | 


boiler, about 2 
pilates, 50 Ib. 


the external « 


years old, 7 ft. high, 4ft. diameter, #in. 
= The internal firebox collapsed and 
nell was blown to pieces. There was no sign 


| jured.—One of two. 





of shortness of water, but it is supposed that the firebox was | 


not circular, and, therefore, too weak to bear the ordinary 
pressure. ; 

No. 32. 
One of seven. 
8 ft. 3 in. diameter, 4 in. plates, 34 lb. pressure. 


(See Fig. 28.) June 2ist,2 killed, 6 injured.— 


It gave way 


Plain cylinder, 30 years old, 30ft. long, | 
| the tube 


over fireplace, where it had been weakened by frequent | 


repair, which had caused a seam rip near a patch. The 
fragments were widely scattered, and much damage was 
done to the premises. The insecurity of bcilers eo frequently 
repaired with patch upon patch has been often pointed out. 

No. 33. (See Fig. 29.) Jume 24th, 2 injured.—One of 
twelve. Two furnace upright, about 2 years old, 20 ft. high, 
8 ft. diameter, 7, in. plates, 30 lb. pressure. The water was 
allowed to run so low that the plates softened by the over- 
heating, and a small piece was blown open and threw down 
the brickwork. 

No. 34. (See Fig. 30.) June 25th,2 injured.—One of 
two. Balloon, $4 years old, 12 ft. diameter, 10 ft. high, 2 in. 
plates, 7 lb. pressure. There were no stays, and the boiler 
was of very weak shape, and as the boiler it worked with 
was loaded to 15 Ib., it is presumed this also was exposed to 
that pressure, and burst in consequence. 
the angle at front over the fire, and was thrown over the 
engine house. 

No. 35. (See Fig. 31.) June 27th, 2 killed, 1 injured.— 
One of four. Galloway, 4 years old, 32 ft. long, 8 ft. diameter, 
ys in. plates. 
tor 40 lb., but worked at 65 1b. pressure. The left-hand tube 
collapsed sideways, having been very much weakened by in- 
ternal corrosion. , 

No. 36. July 2nd, 1 injured—Marine. One of the oval 

tubes collapsed. The boiler was worked at a higher pressure 
than it was capable of bearing safely, but no particulars 
have been obtained. 
_ No. 87. July 3rd, 2 killed, 3 injured.—Plain eylinder, 
5 years old, 20 ft. long, 4 ft. diameter, 26 lb. pressure. It 
was so corroded inside about the water line from bad water, 
that it gave way at the ordinary pressure. The boiler was 
thrown 160 y from ite seat. 

No. 38. July 29th, none injured.—Cornish, 26 ft. long, 
5ft. 9in. diameter, tube 3 ft. Gin. diameter, 7, in. plates, 
36 Ib. ure. The boiler rent open where externally corroded 
ee in. and 3 widths of plates were torn away. 

No.89. August 12th, none injured.—Tubulous boiler, quite 


It gave way at | 
| 44 years old, 14 ft. long, 4 ft. diameter, 7, in. plates, 120 Ib. 


Tube 2 ft. 10in. diameter, originally intended | 
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new, made entirely of tubes. One tube gave way at defective 
weld, but no other damage was done. 

No. 40. (See Fig. 32.) August 13th, 4 killed, 5 injured. 
—Upright boiler, nearly new, 10 ft, high, 5 ft. diameter, with 
internal firebox, } in. slater, 45 Ib. pressure. The shell was 
rent into many pieces, which were widely scattered, doing 
much damage. The safety valve was defective and incapable 
of relieving the pressure, and the spring indicated wrongly, 
so that a much higher pressure was used than the boiler 
could bear safely. 

No. 41. (See Fig. 33.) September 14th, 5 killed, 20 in- 
Plain cylinder, with plates arranged 
lengthways, 17 years old, 27 ft. long, 6 ft. diameter, # in. 
plates, 30 lb. pressure, mechanically fired. It had just been 
extensively repaired over the fire, but it gave way at the 
back end, where a plate had been put in some time before, 
and it is supposed that a seam rip or injury to the old plate, 


| not visible outside or in, was then set up, which was perhaps 


increased by the strain of late repairs and gave way a8 soon 


| as steam was again raised to working pressure. See No. 55 


this year and many others in past years of similar construc- 
tion. 

No, 42. (See Fig. 34.) September 15th, 1 killed.— 
Tubulous, or all tubes, 14 years old, 100 Ib. pressure. Steam 
was being raised with too little water in the boiler, so that 

Tbeosans overheated and incapable of bearing pres- 
sure, and rent open, and as the boiler was in a smaii space 


| the steam suffocated the attendant, but the boiler was not 
| disturbed or the premises injured. 


No. 43. (See 


‘ig. 35.) September 17th, 3 killed, 1 injured. 
—One of four. Phai 


n cylinder, 8 years old, 36 ft. long, 5 ft. 
diameter, Zin. plates, 501lb. pressure. It gave way at fifth 
seam, where a seam rip, caused by repair, had so far 
weakened it that it was unable to bear the usual pressure, 
and the ends were blown in opposite directions. 

No. 44. (See Fig. 36.) September 27th, 1 killed.— 
Lancashire, 2 years old, 31 ft. long, 7 ft. diameter, tube 2 ft. 
10 in. diameter, with 66 field tu in each, Zin. plates, 
45 lb. pressure. The right-hand tube collapsed and ru 
from softening of plates through shortness of water. The 
fire was blown out and set the premises on fire and much 
damage was done. 

No. 45. October 1st, 1 killed, 2 injured.—Locomotive, 


pressure. The firebox was reduced to ; in. by corrosion, 
and unable to bear the usual pressure and ren pw and 
the escaping contents rushed out at the fire doors and injured 
those near. 

No. 46. (See Fig. 37.) October 4th, 4 killed, 4 injured. 
—Piain cylinder, 6 ft. 6 in. long, 3 ft. 6in. diameter, # in. 
plates, 80 lb. pressure. The plates were corroded both in- 
side and out, and in some places reduced to less than 7 in. 
in remem - age it was quite unfit tt see the ordmary 

re. to the surrounding was 
Seoy grant although the boiler was so small. Phe ol of 
the boiler was thrown across a street into an upper room of 
the house opposite. ; : 

No. 47. October 14th, 2 injured.—Rag boiler. The boiler 
became exposed to higher pressure than it was intended to 
bear. The boiler house was destroyed, but no particulars 
have been obtained. 

No. 48. (See Fig. 38.) October 19th, 1 killed, 2 injured. 
—Cornish, 7 years old, 13 ft. 3in. long, 5 ft, 6in. diameter, 
tube 3 ft. 6 in. diameter, j in. plates, and su to work 
at 30 Ib. pressure. The gauge was so out of order that it 
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only indieated half the real pressure. The tube was not in 
good condition and had leaked very much and was quite 
unfit for the pressure of 60 1b. to which the valve was loaded. 
The tube clliopesd beyond the bridge, and the contents 
issued at the back and drove the boiler forward 30ft. and 
into a workshop. 

No. 49 (See Fig. 39.) October 10th, 1 killed, 1 injured. — 
One of four. Lancashire, 23 ft. long, 7 ft. diameter, tube 
2ft. 6 in. diameter, 30 lb. ure, usually, but 15 Ib. at 
time of explosion. The left side of left tube collapsed and 
rent owing to shortness of water. 

No. 60. (See Fig. 40.) October 19th, 1 killed, 8 injured. 
—One of two. Cornish, 26 ft. long, 5 ft. 6 in. diameter, tube 
8 ft. diameter, 7, in. plates, 23 Ib. ure. The was 
so thinned by external corrosion it was not able to bear 
the usual pressure and rent open. The boiler was turned 
upside down, and the house much injured. : 

No. 51. (See Fig. 41.) October 21st, 1 killed —Cornish, 
12 ft. long, 4 ft. 3 in. diameter, tube 2 ft. 44 in. diameter, 
2 in. plates, 32 lb, pressure. The tube collapsed, having be- 
come overheated through shortness of water. 

No. 52. (See Fig 42.) October 26th, 1 killed, 1 injured.— 
Locomotive, 11 years old, 9 ft. 6 in. long, 4 ft. diameter, 4 in. 

lates, 80 Ib. pressure. The plate over firebox was 
meee off, having given way a “farrow” caused 
by corrosion in a line of strain to y 
it was in a part of the boiler where it is not usual to find it, 
and as it could not be seen, it until unable to bear 


the usual pressure. A 
No. 53. (See Fig. 43.) October 27th, 3 injured.—Plain 
cylinder, 22 ft. long, 4 ft. diameter, 7 in. plates, 25 ib. pres- 


sure. The water was allowed to get so low that the sides 
were softened by overheating and rent op The boiler 
was not moved and only a few bricks were . 

No. 64. (See Fig. 44.) October 27th, 1 killed-—One of 
three. Cornish, 12 years old, 36 ft. long, 6 ft. diameter, 
tube 3 ft. 9 in. diameter, g rn The tube 
collapsed from end to end, front and central parts being 
blown out. The shell and back of tube were thrown in one 
piece to the rear, and much damage wasdone. It was sup- 


posed to have been short of water, because the tube had 
collapsed, but it is more likely it because of its 
weakness without 6' ing rin tube in this boiler 
collapsed in a similar way about 6 


No. 65. (See Fig. 45.) Ninebar Ue, Pld ine 
One of seven. Plain cylinder, with plates length- 
ways, 30 years old, 26 ft. long, 6 ft. diameter, § in. 

85 lb. pressure, mechanically fired. Gave hy He @ seam 
on the right-hand side of the fireplace, where : 
of a new plate had caused injury to the old plate, and it 
divided into two parts which were sent in different directions. 
The uncertainty and treacherousness of these 

boilers has often been pointed out. See No. 41, and many 
examples in former years. 


| 


No. 56. November 19th, none injured. —Cornish, 7 ft. di- 
ameter, tube 4 ft. diameter, 40 Ib. pressure. Tube collapsed 
from weakness. : 

No. 67. (See Fig. 46.) November 24th, 1 killed, 2 in- 
jured.—One of two. Marine, second hand when put in 
3 years since. Return tube 12 ft. 4 in. op Pay oe pti 
6 ft. diameter at front, and * ft. 6 in. at back; aval, 
3 ft. 10 in. wide, and 


condition, and so badly with screw patches, that it 
was unable to bear the pressure. 
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No. 58. (See Fig. 47.) December Ind, 3 injured.—One 


of two. Balloon, used for evaporating only, nearly new, 9 ft. 
high, and 9 ft. diameter, 4 in. plates, not usdally worked 
at any pressure. The top was thrown 60 yards away, and 
the bottom left on furnace. The boiler was temporarily ex- 
posed to pressure which it was too weak a shape to bear. 

No. 69. (See Fig. 46.) December tnd, 1 killed, 2 injured. 
—Piain cylinder, & years old, 14 ft. 9 in. long, 4 ft. 9 in. 
diameter, 2 in. plates, 30 Ib. pressure. The water was 
allowed to get so low that the sides became softened by over- 
heating and rent open, and blew the fire upon those near, 
bat without disturbing the boiler or brick work. 

No. (0). (See Pig. 49.) December 16th, 1 killed, 5 injured. 
—ne of two. Balloon, 30 years old, 15 ft. diameter, 2 in. 
pilates, worked at 20 1b. pressure. It rent in two and threw 
down the engine house and chimney. The boiler was not 
intended te work at more than 5\b. pressure, and was quite 
unable to bear the extra pressure to which it was exposed. 

No. 61, (Bee Fig. 59.) December 24th, | injured.—Do- 
mestic, wrought-iron welded, 13} in. wide, 12in. high. The 
house had been empty, and the pipes to cistern, 26 ft. above, 
had frozen, and when a fire was lighted the accumulated 
pressure, having no escape, ferced out the front. 

No. 62. (See Fig. 51.) December 26th, none imjpured.— 
Domestic Saddle, wrought-iron welded, 1 ft. 9in. long, and 
the same width and height. The circulating pipes were 
stopped by ice, and the accumulated pressure forced down 
the underside and rent open the joint. The building was 
injured 

No. 63. (See Fig. 52.) December 25th, none injured.— 
Domestic Saddle, wrought-iron welded, 2 ft. 6 in. long, 1 ft. 
6 in. wide and high. ‘he circulating pipes being stopped by 
ice the aceummlated pressure forced out the plate on the under 
side, The building was injured. 

No. G4. (See Fig. 53.) December 25th, 2 injured.—Do- 
mestic, 1 ft. Sin. wide and high, 1 ft. deep, din. cast iron. 
The circulating pipes were stopped with ice, and the accumu- 
lated pressure forced out the front, and did great damage to 
the house. 

No, 65. (See Fig. 54.) December 26th, 1 killed —Do- 
mestic, wrought-iron, 1} ft. 3in. wide, 1 ft. 4in. high, 6 in. 
deep, 2 in. thick. The circulating pipes to the cistern about 
i % above were stopped with ice, and the accumulated 
pressure rent the boiler in the welded joints, and did great 
damage to the house. 

No. 66. (See Pig. 65.) Docember 6th, none injured.— Do- 
mestic cast iron, 2 in. thick, 1 ft. 3 in. wide, 1 ft. deep. The 





BEETROOT DISTILLING. 
To ras Eprror ov EsGixexnine. 

Srr,—I have read with much interest and pleasure the 
article on the above subject which appeared in your paper 
of the 10th inst. in which article the following passage 
appears. “In this country several attempts were made 
some years ago to introduce beetroot distilling, but these 
were not commercially. successful. It is not possible at pre- 
sent to ascertain the actual causes which have led to t 
unfavourable results,” &. With your permission, I think 
a few words in explanation will prove to you that the causes 
of failure were perfectly well known at the time, but were, I 
fear, without remedy. ; 

About thirteen years ago, Mr. Johti Box introduced the 
Le Play system of distilling into this country, and having at 
that time, much to do with machinery for the thirteen dis- 
tilleries then in course of erection, 1am well acquainted 
with the various causes which led to the commercial failure 
of these undertakings. Permit me briefly to name a few of 
them. 

Asa rule, the distilleries were erected in the centre of 
country towns, the capital was raised by shares taken up by 
smal! local shopkeepers and tradesmen. The power required 
to drive them ranged from 4 to 6 horse power. No sooner 
did difficulties present themselves (as is generally the case in 
new undertakings) than these got frightened, and 
without loss of time, came to the ution of winding up the 
concern before many of them had got into anything like 
working order. 

One great difficulty experienced was that of obtaining 
& sufficient quantity of roots. Thirteen years ago much 
prejudice existed in the minds of many lords against 
growing crops of this character, it was considered an exhaus- 
tive crop, and without the consent of landlord, no farmer 
could grow the roots, consequently, the distilleries had often 
to stop for want of them. Again, when they were grown 
they had to be carted into the town sometimes many miles 
away, which added considerably to the cost of the roots. 
Out of the thirteen distilleries, 1 believe, not less than six of 
them failed from this cause. Again, some were erected before 
the farmers had even began to grow moots. One was not 
even set to work, so that from this cause and that of insuffi- 
cient capital, it is not difficult to explain their failure. 

Another difliculty experienced at that time was the vexa- 
tious interference of the excise. They had most strict regu- 
lations for the rectification of the rough spirit, which had to 





circulating pipes were frozen, and the pressure accumulated | 
and rent the boiler to fragments and did great damage to the | 
room. 

No. @7 (See Fig. 56.) December 20th, 1 injured.—Looo- | 
motive, 20 years old, 12 ft. Yin. long, with plates arranged | 
lengthways, 3 ft. 8 in. diameter, Zin, plates, 801b. pressure. 
The barrel appears to have given way on the under side near 
firebox, and opened out and rent in fragments. As the pieces 
containing the probable first rent were missing, nothing posi- 


pass through a locked-up glass case, from which only a very 
sma!l sample, not more than is contained in a thimble, could 
only from time to time be obtained ; this was fatal to the 
success of the process, as in a spirit containing so large a 
portion of fusil oil it is of the greatest importance that, 
during the whole time the spirit is running, it should be 
under constant examination, both by taste and smell, that it 
may be instantly stopped when running foul ; the slightest 
delay in this respect, even of a few minutes during which 





tive could be ascertained. It may have contributed to the 
rupture that the engine drew from the firebox instead of from 
the frame | 
No. 68. (See Fig. 57.) December 29th, none injured.— | 
Saddle, wrought-iron welded, 1 ft. 6 in. long, 1 ft 
2 in. wide, and 1 ft. high, #in. thick. The circulating pipes 
to cistern 25 ft. above were frozen, and the accumulated 
pressure forced the crown out of under side of boiler, and 
caused great damage to premises, 
No. 69. December 30th, none ingured.—Domestic, the 
circulating pipes were frozen, and the accumulated pressure 
caused the botler to rent open, but little damage was done. 
Date not ascertained, 1 killed.—Plain cylinder, 
underground, internally corroded until too weak to bear 
Ordinary pressure. 


Domestic 
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MESSRS. HAYWARD TYLER AND CO,’'S 
STEAM PUMP. 
To tux Epitor ov Exetvesaine. 

Sin,—-Although I am not an advocate of engines con- 
suming a large amount of fuel in proportion to the work 
done, yet, in many instances, such as where fuel is cheap, 
one may feel justified in laying them down in preference to 
more economical engines, which have a greater number of 
working parts, and are more liable to get out of order. 

The direct-acting engine by Messrs. Hayward Tyler and 
Co., illustrated in your impression of January 20th, is, I 
think, a step in the right direction, and will, no doubt, prove 
very useful, to a certain extent, at least. 

In examining the said illustration and description, it ap- 
peared to me, on the whole, that most parts were well ar- 
ranged. The valve gear, I presume, is such as has been 
found, by experience, to work well; and I will not offer any 
opinion on it, as only a lengthened trial can settle this point 

But what have your readers thought of the steam pipe ? 
At first I could hardly believe it possible, that such a pro- 
portion asa din. pipe to a 4) in, steam cylinder could pos- 
sibly be adopted by any “ engincer” (for the speed given) in 
the year 1471. 

As, however, these dimensions have not 
presume them to be correct, moreover, as the scale agrees 

As the plaungers are & in. diameter, and 15,000 gailons are 
pumped per hour, the average piston speed must= 115 ft. per 
minute. As relative areas of cylinder and steam pipe are as 
96 to 1, the average velocity of steam in the 4in. steam pipes 
must equal over 11,000 ft. per minute 

I should very much (and so would, no doubt, many of 
your readers) wish to know how it is possible to send steam 
through, say, 2000 ft. of 4in. pipe at a rate of 11,000 ft. per 
minute, and yet only lose 5 Ib. in pressure, considering, too, 
that the pipe is unprotected. Would the loss of pressure at 
this speed not be much nearer to 35 Ib. than 5 lb. per square 

. It would be very interesting to sce a few diagrams 


been altered, I 


taken when working at full speed. 


j annoyance of rectifying the whole spirit over again. 
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the foul spirit falls into the reservoir, would damage the 
whole of the contents, and cause the trouble, expense, and 
This 
was a matter of daily occurrence, and one it was impossible 
to guard against. 

Without doubt much difficulty did arise from the want of 
skilled workmen, as you suggest. There was also that of the 
language, only two men at all qualified were employed 
amongst thirteen distilleries. Sir Thomas Parkyns, of Rud- 
lington Manor, Nottingham, had one of these; he worked 
his distillery for some years at a fair profit, but eventually on 
his giving up his country seat the working of the distillery 
was abandoned. 

Most unfortunately at that critical period for this process 
a most important and alarming fall took place in England in 
the value of spirit. It arose in this way. Previous to the 
odium reigning in the vineyards of France no “ Eau de vie 
des Raisins” could be made, and there being at the same time 
a short harvest, the then Emperor of the French forbade the 
distillation of grain or even rice unless unfit for human food. 
rhe result of this measure was to raise the price of alcohol, 
and the distillation of beetroot was found much more pro- 
fitable than its transformation into sugar. This led to the 
manufacture of some millions of gallons in England and 
Seotland for the French market, and induced the erection of 
the beetroot distilleries. 

The next years 1857-58 not less than 55,000 gallons of grain 
spirit were prepared in Scotland and ready for shipment to 
France, with about the same quantity from England. The 
disease did not show itself next year, upon which the 
Emperor suddenly laid a duty of 50 francs the hectolitre 
(about 2s. per gallon) on foreign spirits. The English 
markets were in consequence glutted, and the spirit which 
had fetched sumthing tin 2s. 6d. per gallon could not find 
a market at more than 0d: 

The quantity of spirit obtained from one ton of roots will 
much depend upon a variety of circumstances, the quality of 
the roots themselves and the season of the year when the 
distillation takes place. Assuming the quality to be uniform, 
the average of the season (from October to March) will not 
exceed 17 to 18 gallons. It is quite true that 23 gallons bave 
been obtained under most favourable circumstances, but 
such a result is rare and must not be expected. He who would 
expeet 24 gallons or over 20 gallons in February would, I 
fear, be much disappointe:l at the result. 

I cannot Jook upon the Buscot Park distillery in the light 
of an experiment. Some 1530 distilleries are now at work on 
Le Play's system with perfect suecess, and if Mr. Campbell 
cannot obtain a like result, there must be some deficiency 
elsewhere than in the process. I should be much surprised 
to hear that Mr. Campbell had gone into this kind of ee | 
and invested so large a capital without having first satis 
himself from the practical experience of a= that the 
system was advantageous ; indeed I am informed that he did 
what every sensible man would have done under the same 
cireumstances, and personally visited the owners of various 
works and ascertained for himself their great success. At 





the same time I think it quite likely that for the no 
very great success will be obtained at Buseot Park. The yield 
ia fom informed, not more than 12 gallons per ton, a most 
miserable result it must be admitted. From what | saw when 
on a professional visit last December I should be disposed to 
think that certaim alterations, adjustments, and improvements 
will have to #@-made before the maximum return of spirit 
may be expected. 

been said about the necessity of using the refuse 
i for food. This | believe is not at al! necessary ; 
if it in tanks and covered with water it will keep any 
time. A& Byseot Park so far is it from being immediately 
consumed, that it is actually kept for use in the spring of the 


year. 
With many spologies for taking up so much of your valu- 


able space, 
I am Sir, your obedient Servant, 
Jous Pixcusrck. 
27, Leadenhall-street, February 21, 1871. 


GUIDING BALLOONS. 
To raz Eprror oy Exoinexniye. 

Sin,—The use made of balloons for the postal service 
during the siege of Peris, has drawn the attention of scientific 
men more towards them during the last few months, than 
previously for many years. 

The question has again been reopened, whether some 
means cannot be devised of controlling their course to a 
certain extent through the air. 

In the few remarks I pro to make on the subject, I do 
not pretend to think I am putting forward any original ideas. 
I simply wish (should you think them worthy of a place in 
your widely-cireulated pr) to call the attention of engi- 
neers to the subject, ebeit opinions as to the solution of 
what is no doubt a difficult, but, as it seems to me, by no 
means an impossible problem to solve. 

To propel an elastic body with the enormous surface even 
of a balloon of moderate size against a high wind by any 

hinery suspended from it, is manifestly impossible. 
Would it, however, be impossible, by the action of suitable 
machinery, to give a gradual lateral motion to the balloon in 
the same current which propels it forwards? A boat moved 
onwards by a swift stream, can toa great extent be guided 
in its course by thrusting out an oar trom one side of it into 
the current. 

May not a similar principle be adapted to guide a balloon 
by attaching to it, in one or more places, a hollow apparatus, 
shaped somewhat like a bird’s wing, connected by flexible 
tubes with the car? It could be inflated and raised by suit- 
able air pumps, and allowed to fall again by its own weight. 
Such a msing and falling action would be independent ot the 
action of the current of air in which the balloon is driven on- 
wards, and would, it appears to me, have the effect of causing 
it gradually to deviate in its course. If I am correct in 
principle, I have satisfied myself that such an apparatus can 
be made of amply sufficient strength, and at the same time 
very light and easy to work. 

I am, Sir, yours obediently, 

Southampton, Feb. 14, 1871. C. T. 





Exratum: Great Noxtusen Exrness Passescrr Lo- 
comorivss.—In our account of Mr. Stirling’s new express 
passenger locomotive a clerical error occurred, the divisor 
employed in caleulating the tractive force being taken as 
7 ft. instead of 8 ft. The calculation should stand thus: 

18* x 28__ 324 28 

conegeen OO = 944 Ib. 
YG 96 7 

tractive force for each pound of effective pressure per square 
inch on the pistons, and not 108 Ib. as stated last week. 





Tue Masvuvactvrine DerpaRTMENTS OF THE ARMY.— 
The Royal Arsenal at Woolwich is the most extensive manu- 
facturing department of the army, and consists of a Royal 
earriage department, employing 38 officers and clerks, with 
salaries amounting to 7623/.; the Royal gun factories, with 
37 superintendents and clerks, with an aggregate annual 
pay of 7536/.; the Royal Laboratory, having 48 officials, 
costing 7826/.; the chemical and photographic establish- 
ments, with pay and allowance amounting to 2466/.; the 
gas factory, with one writer, at 104/.; the medical establish- 
ment, costing 1389/.; and the Royal Arsenal general school 
and library, the whole expenses of which in salaries amount 
to 3961. The Royal small arms establishment at Enfield has 
31 officers, at an annual cost of 6503/.; and that at Birming- 
ham 10 officers, at a charge of 19731. The Royal powder 
factory at Waltham has 13 officers, and absorbs 3028/. ; the 
machinery establishment, 1654/.; and the establishments for 
instruction, 30312. 





A Vereras Steam Enoivs.—At the Shadwell Works of 
Messrs. Frost and Sons, the well-known rope makers, there is 
now running a beam engine erected by the firm of Boulton and 
Watt, in the year 1811. The engine has a 36 in. cylinder with 
6 ft. stroke, and is run at the speed of from 18 to 2U revolutions 
per minute, the boilers in connexion with it being worked at a 
pressure of 10 Ib. per square inch. With the exception of an 
interval of about two years after the works had been almost 
destgoyed by fire, this engine has been in regular use ever 
since its erection, and a considerable ion of the time it 
has been running day and night. pa to about nine years 
ago the piston had et-packing, when metallic pack- 
ing was then fitted to it, the cy was found to be per- 
feetly true, notwithstanding that it had been in use more 
than fifty years without having been bored out. The engi 
has short D slide valves driven by am eccentric, and we have 
seen some excellent indicator diagrams which were taken 
from it a short time ago. indi 
engine was doing its i er. 
As an excellent specimen of engine building of the early 
part of the present century, the engine we have referred to 
possesses great interest. 














Marcu 10,1871.) 


ENGINEERING. 





165 








LITERATURE. 


Electrical Tables and Formule for the Use of Telegraph | 
Inspector: and Operators. “By Lariwsk Ciark and 
Rossxt Sasiss. London : Spon Brothers, Charing-cross. | 

Ir ‘‘ telegraph inspectors agahoperators” understand | 

how to apply all ot 4s contained in the book before 

us, to what poinbofepadiion Rmbephsheselanepe 
engineers hav@japrived 2. We are not ourselves tele- 
graph engin Weare unable to 
fathom the prom inte. which 


that branch of gpyil.@ag ing may not, uraknown 
to us, have plunged, But im this regard, they most 
certainly differim many main points from their less 
fortunate brethren mthe hum walks of the pro- 
fession. When will that time arrive when our 
clerks will keep our books by the method of double. 
integral-calculus-entry, and our draughtsmen apply 
the higher mathematics to the ordinary work of our 
drawing offices? And when it has arrived, to what 
celestial heights of moderate omniscience may not 
the editors of this fortunate journal, in company 
with the host of No. 25, Great George-street, ex- 
yect to soar? Of one thing we are satisfied, that 
a this transformation scene of the engineering 
pantomime eomes on, a goodly array of clowns and 
pantaloons will have to shuffle off. 

Seriously the first mistake in the book before us 
occurs in its title-page, and we are quite sure that 
had Messrs. Clark and Sabine’s real or assumed 
modesty been less, they would have seen as clearly 
as we do thatthe matter contained in their work is 
not only far beyond the comprehension of the class 
to whom they profess to pr. er themselves, but 
likewise to a very large majority of their brother 
professional men. ‘Telegraph engineering . leans 
heavily, it is true, upon scientific support. Perhaps 
telegraphy owes more to science than any other 
branch of civil engineering does; the reason of this | 
is that it is searcely possible to arrive at any 
moderately satisfactory result without applying con- 
tinously to scientific knowledge. In common grati- 
tude, therefore, electricians cannot, when they 
arrive by the aid of science at what they want, 
cast her aside, There is indeed little inclination on 
the part of electrical engineers generally to do so ; 
because in handling this subject in however me- 
chanical a way, the engineer (but not necessarily 
the operators) must bé imbued with a taste, mote or 
less deeply, for seientific information ‘and research. 
In any such art-science as telegraph engineering, 
the danger is that the earlier workers will be, for 
the most part, composed of two classes: the one 
made up of mere mathematicians, the other éf mere 
uninformed mechanics. And between these two 
there will exist a rivalry which is detrimental to 
the progress ofan exact knowledge of the subject. 
A few years ago when the first Atlantic eable was 
laid, a happy combination of scientific knowledge 
and mechanical ability had already made great strides 
towards the present state of things. There were, 
however, still marked remnants of the class who 
developed formule based on theoretical views | 
only, which were doomed to lie for years unapplied | 
to any practical purpose, There were still also | 
remnants of the class which blundered upon results | 
the value of which was lost because their reasoning | 
was unguided by principle and generally wrong. | 
Twenty years ago Professor Pole pointed out that 
the only practical way of arriving at just conclusions 
between these two classes was to combine them, 
and we have seen how wonderfully such a combina- 
tion has, in the instance of many gentlemen still 
labouring in the field of telegraph engineering, been | 
successful. Illustrious instances of such a happy | 
combination are not wanting in single individuals, 
and amongst the foremost of these are Sir Charles 
Wheatstone and Sir William Thomson, both of | 
whom are erudite philosophers, and, at the same | 
time, expert mechanists. 

Mais tevenons @ nos moutons. We sat down to 
review Messrs. Clark and Sabine’s book, and not to 
write the characters of philosophers. ‘The book | 
before us is the most unreadable book, next to | 
Bradshaw, that we ever held in our hands; and to | 
review it systematically would be about as difficult, | 
if not impossible a task, as to review that same | 





indispensable and puzzling publieation. 

The book opens with a chapter on units, in which | 
the units of electrical measarement recommended | 
by the committee of the British Association have | 
been adopted as established measures, because, as | 
the authors tell us, they}/(the units) ‘are the most 
rational and concordant.” 








biographical chapter devoted to them in a charitable 
sort of way, which is evidently intended to celebrate 
their interment. Whilst they lived they did good 
service. Now they are defunct, peace be unto 
their ashes. 
The new units are as follows: 
KesistancemmQne ohm is about 5 per cent, 
greater than-@ Siemens mercury unit. 
_dilectro ive Fores.-One volt is about 7 per 


cent, sms than the foree of a Daniells element. 
ier One yeber is the quantity which 
flows, per second, though one ohm whose ends 


have a constant tension of one volt. 

Capacity. One farad is the capacity per charge, 
which takes one veber, when the two sides of the 
condenser haye a tension of one volt. 

i apcsaara an improvement upon the old style, 
when everybody had his own unit, and nobody was 
able very clearly to tell what his own unit was, at 
least, if we may judge from the long-sustained 
squabbles in which the advocates of certain systems 
occasionally indulged. 

After passing over a few pages, we come to a series 
of chapters on the Laws of Galvanism, Induction, 
Magactism, &e,, which have been culled from a 
great variety of sources, as it would appear, and 
form a portion of the book which will find special 
appreciation amongst those who like useful informa- 
tion unembarrassed by mathematical formule. 

Following this is a Ao chapter on the so-called 
Wheatstone’s balance, And, apart from the merits 
or demerits of the chapter itself, it affords, as com- 
ing from our authors, an instance of the injustice 
sometimes done to inventors and discoverers by the 
popular recognition and worship of mere names. 
Englishmen in particular have fallen into this error 
with regard to electrical science, This instrument, 
which was put forth by Professor Wheatstone in 
the Bakerian Lecture, published in the ‘‘ Philoso- 
phical Transactions,” Juue 15, 1843, and accepted 
as a great novelty, had, in reality, been invented 
ten years before by Mr. Christie, and published by 
him in the “ Philosophical Transactions” for 1833, 
in a paper on the Experimental Determination of 
the Laws of Magneto-Electric Induction.. There 
are authorities less known than Messrs. Clark and 
Sabine who are really better acquainted with the 
literature of their own profession. 

Let us skip. If Messrs. Clark and Sabine can 
tell us of an inspector or operator who understands 
their chapter on Faults, we shall be prepared to place 
him, without further question as to his sobriety or 
honesty, on the staff of this paper. But apart from 
the fault of theirs—that of addressing the right 
thing to the wrong man—the chapter is a valuable 
one, and our opinion is, that, in the face of that 
chapter, a fault in a cable would show weak-minded- 
ness on the part of the cable, because it must in- 
evitably be detected and treated accordingly. It is, 
however, worthy of observation that, although our 
authors are liberal in their instruction for finding 
faults, they do not supplement it by methods for 
ménding them. Our mode of treating this subject 
would have been different, and the faults which we 
shall determine in the book before us will afford us 
the pleasing opportunity of pointing out what we 
should have done had the work had the advantage 
of our co-operation, 

Let us skip again. The chapters on materials— 
copper, iron, gutta-percha, india-rubber, &c.,~are, 
it would seem, only extensions of those given in Mr. 


| Clark’s book on “‘ Electrical Measurement.” The ad- 


ditions are lengthy, and will have their just share of 


| appreciation by those who have a direct application 


for the various formule they contain. We think 
that it was useless to give separate tables for cal- 


leulating the resistance and conducting power of 


copper for two different thermometers; one table 
would have done just as well, We should have 
given only one. Under the head of gutta-percha and 


india rnbber, we find that our authors define the 


specific inductive capacity of an insulating material 


| to be the number of microfarads capacity of a cube 


knot, and the specific insulation as the resistance of 
the same imaginary mountain. Our authors tell us 
exactly how much these values are, and we are un- 
able to contradict them on account of the difficulty 
of obtaining, during wi geese scarcity of insu- 
lating gums, the required piece to try the experi- 
ment, The knot is the unit of length in cable 
work, and hence, we suppose, in order to avoid 
further’constants, they take this magnitude instead 
of a cube foot, which might be much easier to 


| handle and less expensive to procure, in the event 
The elder units have a| 


of any physicist desiring to verify their figures. 


| We should have been quite contented, as moderate- 
i ot with cube wee 

The pters on hemp asphalte are novel, 
and will supply an admitted want. They are also 
probably correct when an 
will searcely be found so 
is referred to. Different 
matériel differently, and 













| cover cables much more ‘ 
were once shown two see ble. nade to 
the same specification, ona Aad 20 per 
cent. more jute serving than: ,amdyet both 
looked alike when finished. ¢ 8! and 

Sabine do not say what marg “be 
when with the aid of 

we apprehend that 10 per cent. either way would 

, be a fair estimate ; we should have j 

Let us This time we shall take the 
of skipping over to the table for converting knots 


into yards, which is one of the i 
the book, Tal bos anh 
few years ago, when the core 
G. P. factory to the sheathing works in all sorts 
odd lengths; but 
exact knot lengths, 


features 


Lastly, let us 
stone's os ag 
ing of telegra 
which, if not quite 

We said just now that it 


, impossi 
review this systema F 
repeatedly, and have sighted here and 
some points of interest, by which we believe 
that our readers have not lost anything. The work 
before us is one which can best be j after it 
has gone through the ordeal of the testing rooms ; 
and the right men to jadge it are the testing clerks 
and young engineers, who will have of necessity to 
make fi reference to it. If we may form an 
opinion of the probable utility of this con work 
by the acknowledged utility of those which Mr. 
Latimer Clark and Mr. Ro Sabine have sepa- 
rately written, we should prophesy it a ready ac- 
ceptance. Use, practical use, will no doubt show 
our authors many points which they will take ad- 
vantage of in future editions. ‘Much pains have 
evidently been expended upon it, and we hope the 
authors will in return have the tion of 
knowing that the class of e who will make 
most use of their work will iate it. 


— if 
The City of London Directory for V871, 


WH. and L. 
Collingri 4 one 
We note, with conside » satisfaction, the ap- 


pearance of a new metropolitan directony this year, 
which supplies a want veryogenerally felt, and one 
that is not snpplied by them ty teen and an- 
nually increasing volume compa by rs. Kelly. 
“* The City of London Diregtery” deals exclusively 
with the districts bounded by d'empleBar, and the 
river on two sides, and the Holborn and Whitechapel 
boundaries of the City on the other two sides. It 
is obvious that the first year's publication of such a 
work must be attended by a labour far exceeding 
that to be encountered in any succeeding periods, and 
it is quite possible that the number of errors it con- 
tains may bear « proportion to the trouble that has 
been expended upon it. However this may be, it is 
certain that Messrs. Collingridge have succeeded in 
producing a volume that lacks nothing in excellence 
of arrangement, nor ae of design, and these 
two qualities may well combine to excuse any short- 
comings which may be eradicated hereafter. ‘The 
book contains altogether 200,000 references and 
cross references, the result of $0,000 different in- 
quiries in 1200 different streets. It is divided broadly 
into street, alphabetical, and trade references, and 
with respect to the former we may call attention to 
the careful and minute way in which every informa- 
tion is afforded. The names of the w , and the 
parishes in which each street is situated, are given, 


and if it should extend into ten or more parishes, 
the exact boundaries are the numbers of 
the houses are given in 1 columns, so as to 


show at a glance the relative position oceupied 
each, while postal and telegraph rman dy A 
also recorded, the direction being given as to the 
direction in which the offices lie. 

= 


The Conveyance Guide is also 8 
towns in England with their counties, their distances 
London, 





valuable feature. It includes the names of all 
from and the respective London booking 
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SLIDE VALVES OF THE ENGINES OF THE SS. EVORA. 


CONSTRUCTED AT THE HARTLEPGOL IRON WORKS FROM THE DESIGNS OF MR. G. W. JAFFREY. 
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“flices, together with & list of all carriers’ wagons, , and they are worked with steam of 50 lb. pressure. As an tons 
‘he times of their departure, and so forth. The river | ¢™4™ ple of what may be done with steam of this pressure Coals left in bunkers from last voyag ot » 
and canal conveyance and the sea conveyance are cut-off early in the stroke and used in plain ordinary engines Put on board at London __... cee ove 567 
: , " . ag , fo good proportions and with surface condensers, the following | » - Malta ove ees eon 236 

no less complete. In this section are also included | gxtract from the engineer’s log of the Evora during her first a e Point de Galle oe ove 209 
the omnibus and cab guides. We need only stop to | voyage to Caleutta and back vid the Suez Canal, will be | ws - Port Said ... li si 30 
mention that the Livery Companies’ Guide, the | regarded with interest by many of our readers. The dis- | ” Malta ose ase oe 240 
Corporation and the Public ¢ ‘ompanies’ Directory | placement of the Evora, we may remark, was over 3000 tons, | nee 
> | and her speed was 8} knots per hour during her outward, | 1326 
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form also a part of the volume, and are very perfect. 


and 8 knots per hour during her homeward passage, a series Consumed by donkey boiler and 

























We may add, in conclusion, that an excellent | o¢ heavy gales of head winds being encountered during the | galley, &e. = e 40 
—_ accompanies the volume, defining the wards | jatter voyage. | Left in coal bunkers ... = ae 35 ne 
and parishes. It is, we believe, the only accurate Extract from Engineer's Log of 8.8. Evora. | ae hat 
map of the City parishes, and it is 200 years almost, | . o. a ta é cane 
since one has been published giving the boundaries | Tine for | Time frous port Coals consumed under steam a os =a £13 
f the 112 parishes and divisions within the juris- | ime fo ™m port | The above particulars show an average consumption © 
diction of ne Court of Aldermen and Senne Gutwess Ben. cage. _ 7 tons 5 ewt. per 24 hours. aan rae TES 
Council He i 
= Save. hrs. days. hrs. Lospon Ixteesarionst Exurertion oF 1871.— The 
= oe ee London to Malta ... : re 1 ry ry number of pictures which has been delivered at the Exhibi- 
rHE SS. EVORA i Minna. 5 6 6 8) | tion galleries at Kensington, during the past week is at least 
We give on the present page engravings showing the | Port Said to Suez ... a 1 6 0 233 | three times more than the galleries can accommodate. The 
arrangements of slide valves fitted te the engines of the | Suez to Colombo oes 16 16 16 14} judges have begun the work of selection this week. 
as. Evora, these engines having been constructed by Messrs. | Colombo to Madras os 3 617 3 113 | “ Z ‘ 
Thomas Richardson and Sona, of Hartiepool, from the designs | Madras to Calcutta ane $ 19 & 104 | Tae = met ST ee spe Mog. chief ne" 
of Mr. George W. Jaffrey, who is now the manager of Messrs. —— ——————  _____ —_.. | gineer of irrigation, and joint secretary to the Governmen 
Tod and MeGregor's Works, at Partick, Glasgow. In our Total a ts : ‘3 12 42 0} = 4 al y Rene Public {Works =, oom 5e uTigation 
illustrations Fig. 1 is a vertical section through the valve | branch, has been appointed inspector-general of irrigation 
chests; Fig. 2 is a horizontal section through the exhaust | Homeward Run. | and ey secretary to the Government of India in the 
; Fig. 3 is an inside view of one of the valve chest doors; | Calcutta to Point de Galle 7 16 7 | Publie Works Department, irrigation branch. Lieut.-Colonel 
while Fig. 4 is an enlarged detail sevtion showing thearrange- | Point de Galle to Colombo oO 18 0 1h Stoddard, Madras Staff Corps, assistant to the chief engineer 
ment of screws for adjusting the back plates against which | Colombo to Suez ... — ... 19 17 19 14} | and assistant secretary to the Government of Bengal in the 
the valves work. The whole construction of the parts isshown | Suez to Port Said ... 1 0 0 16 Publie Works Department, irrigation branch, will take 
eo clearly by our engravings that no description of the details | Port Said to Malta 5 5 13} charge of the office of chief engineer of irrigation works, 
will be necessary, and we need merely remark, therefore, that | Malta to Dundee ... aie 16 4 16 64 i Bengal, until further orders. Lieut. Kensington, R.E., has 
the valves fitted in this manner have been found capable of _——_— ——_—__ ———_ | been appointed to the Public Works _ ~~ as aesistant 
being handled with great freedom. Theemgines ofthe Evora | Total time on voyage ...| 94 20 91 203 engineer of the second grade, and been posted to 
have two cylinders 45 in. in diameter with 3ft. 6 in. stroke, Mysore. 
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BAUMANN’S DIRECT-ACTING STEAM PUMP. 


CONSTRUCTED BY MESSRS. ALEXANDER WILSON AND Co., ENGINEERS, LONDON. 
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Durine the past year we described in this journal (vide 
page 293 of our ninth and page 296 of our tenth volume) 
two very ingenious arrangements of direct-acting steam 
pumps designed by Mr. Alexander Baumann, of the firm of 
Mesers. Alexander Wilson and Co., of the Vauxhall Iron 
Works, both of these pumps having the valve by which the 
distribution of the steam is effected moved entirely by the 
action of the steam, no tappets of any kind being used. In 
the first arrangement described by us the distribution of 
the steam to the main steam cylinder is effected by a piston 
valve which is itself moved by the action of two other piston 
valves which alternately have a pulsating motion given to 
them by the admission of steam to their cylinders by the 
movement of the main piston. The arrangement is very 
well worked out and answers its purpose admirably. In 
Mr. Baumann’s second arrangement, which is intended 
chiefly for pumps of small size, the means employed for 
effecting the distribution of the steam are still more simple, 
but as we have described them so recently we need not give 
an account of them here. The object of the present notice, 
in fact, is to speak of a pump of the first mentioned class 
recently constructed by Messrs. Alexander Wilson and Co., 
on Mr. Baumann’s plans, and shown by the annexed 
engravings. This pump has been constructed for raising 
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water from a well at Leatherhead, this well being 200 ft. 
deep, and the height of the lift against which the pump has 
to work being 240 ft. The pump has a 12in, steam 
cylinder and 6 in. pump barrel, while the stroke is 12 in., 
and the quantity of water to be raised is 80,000 gallons 
per day of ten hours. 

Before forwarding this pump to its destination, some in- 
dicator diagrams were taken from it by Mr. Baumann, who 
received some assistance in carrying out, bis experiments 
from Mr. G. B. Rennie; and these diagrams, although im- 
perfect, for reasons which we sball explain, are neverthe- 
less of interest, as showing the decisive action of the valve. 


| From the construction of the pump no connexion could be 


made to the steam or pump piston rods for working the 
indicator, and the pump was therefore surrounded by a 
sliding frame, which was attached to a pair of small piston 
rods which passed through the end covers, and were at- 
tached to the steam and pump pisions respectively. Owing 


cise Nave Gated any 28 © onttesy > Siiey ian eelwe a 
the piston. This is shown by the curious tail at the 
left-hand lower corner of the diagrams annexed, The 
pump was tested against @ water pressure of 114 Ib. per 
square inch, this pressure being about 10 per cent. greater 
than that dus to the dead head against which the pump 
will have to work. Disregarding frictional and other re-~ 
sistances, a steam pressure of 19.8 lb, per square inch 
would be required on the steam piston to just balance 


the effect of leakage or to some defect in the indicator gear, 
the expansion curve instead of falling 

for a certain distance, and then merges into a horizontal 
line. The diagrams, Fig. 1, were taken while the pump was 
being worked at the rate of 34 single strokes per minute 
with steam at 30 Ib. pressure. Diagram, Fig. 2, on the 
other hand, was taken without the ex valve in 
action, the speed being 22 double strokes 

the steam pressure 25 Ib. persquare inch. The continuance 


we hope in due course to lay par- 
ticulars before our readers. As we stated on a former oc- 
casion, Mr. Baumann has devoted much attention to the 
working of steam-moved valves, and his experiments on the 
results they afford will, we are certnin, be regarded with 
much interest. 





SANITARY LEGISLATION. 

Tue second report of the Royal Sanitary Commission, 
just published, contains an interesting and complete history 
of the Sanitary Laws up to the present time. We have on 
another page commented upon the substance of the report, 
and we take this opportunity of giving a synopsis of the 
sanitary legislation, abstracted from the more lengthy docu- 
ment of which we speak. The first Government measures 
that were taken to establish a crude system for the preser- 
vation of health and the alatement of public nuisances, 
date from nearly five centuries ago, and since that time, until 
the last forty years, but little has been done for any com- 
plete system of legislation by which organised measures 
could be maintained for the better regulation of sanitary 
precautions, The outbreak of Asiatic cholera in 1831, and 
the investigations as to ite causes, which led to a detailed 
consideration of the best means for preventing, or at least 
lessening, the acute effects, of any similar visitation, led to 
the passing of the Acts which so rapidly succeeded one 
another 
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The following is a synopsis of the various Acts that have 
been passed upon the subject : 

1388. In the reign of Richard II. an Act was passed 
imposing a penalty of 201. upon all persons who cast 
animal filth and refuse into the river and ditches, This is 
the first sanitary law in the Statute Book. 

1489, Henry VII. This Act prohibited the slaughter- 
ing of cattle in cities or boroughs. 

Both of these measures remained in force until 1856, 
when they were repealed ; they had for very long, however, 
been practically obsolete, though doubtless they did good 
service in their time. 

In the reigns of Henry VI. and Henry VII. different 
Acts were passed authorising Commissioners of Sewers to 
undertake the draining and convrolling of water within 
certain limite, and in the reign of Henry VILI. the Statute 
of Sewers appointed the Commissioners, whose duties re- 
ferred to the improvement and cleansing of streams, and 
the construction and maintenance of sea-bauks and walls; 
but though these commissions did something towards im- 
proving the general condition of the community, they were 
practically useless in the absence of any local sanitary 
legislation. 

1882. This may be regarded as the first year in which 
any important steps were taken in sanitary reform. 

Asiatic cholera had been devastating the country, and the 
polluted air and foul water of those districts, crowded by 
the requirements of manufacturing industry, 2s well as the 
lower quarters of populous towns, were found most power- 
less to resist the violence of the epidemic. In 1832, then, 
the powers of the Quarantine Act of 1625, giving the Privy 
Council extraordinary powers in the event of emergency, 

extended. 


wae 

1833. Lighting and Watching Act was passed in 
this year, repealing an older Statute of 1830. It enabled 
the ratepayers to appoint to contract for work, 





to impose penalties for contaminating water by gas, and 
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geve the surveyor of the Commissioners of Sewers the 


power of entering gas works. 

1835, The Monicipal Corporations Act was passed in 
this year for obtaining a better organisation, with the 
pewer of making bye-laws for local governments, and for 
the prevention and suppression of nuisances in « rtain | 
tmoenicipalities in Kngland and Wales. 

1836 The statute appointing the general recistration 


of birthe, marriages, and deaths was passed in this vear 
obtained of d 
riving sanitary ieformation from the recor that w 
raade through the kingdom and collated 


1848-9 


iy the help of this measure a means wa 


Three reports were mare t the P r Law 
Commissioners as to the causes of disease prevalent in the 
metropolis, These led to an inquiry extending over the 


kingdom, and in 1839 the first report of the Registrar 


tLeneral exhibiting the in« reasing amount and the suAes 
of the excessive mortality in towns, 4 as presented 
Upon this a Select Committee was a pointed, whicl 


reported in 1840, recommending that an Act should be 


passed for the better regulation of buildings and the cor 
struction of sewers, as well as for the appointment of | al 
Boards of Health and Inspectors. 

1840. The Act prohibiting the production of small-pox 


by inoculation or other means. 
1841. 
viding that the expense 


Phe second Vaccination Act was passed pro 


of vaccination should be paid out 





of the poor-rates, but that vaccination should not be con 
sidered as parochial relief. 

1442 In this year Mr. Chadwick's report was presented 
te the Poor Law Board upon the results of the inquiry 
ordered by the Poor Law Commissioners in 1838 89. This 
report entered minutely into the sanitary condition of the 
labouring classes, and pointed out the possibility of raising 
casures In 


», then Home 


the standard of ife by e‘Ticient prever t 





consequence of this report, Sir James G 


|of epidemics were vested im the Privy Council. 
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In 1851 and 1853 the Common Lodging Houses’ Acts | of which apply only to England aad W 
| the United Kingdom. 


were pas ed, and in 1452 the Metropolitan Water Act. 

The third visitation of cholera in 1854 once again de | 
mionstrated the necessity of increased attention to sanitary 
neasures, by the fatalities which marked those spots where | 


t vlected, and from which spread the 


sti 1 NHeasares aere f 

genial elements for the propagation of disease into 
ther and leas unhealthy districta. ) 

The Board of Health was reconstructed, and was from 
that time constituted to consist of a president and the | 
Secretar { State, and the President and Vice. President j 
f the Board of Trade The President received a salary of i 
We with the privilege of sitting in Parliament; the | 
ther members received no salariva. This Board was to 


tinue in office till the end of 1855 
LASS The Nuisance Removal Acts of 1848-1849 were | 
repealed in favour of a comprehensive measure under the } 
It included a fresh and extended definition of 
ances, gave hizhway surveyors additional powers, im 


same tithe, 








posed new penalties for gas pollution, and dealt with 
flensive trades. 
land and Wales, with the exception of the metropolis, 

1855 The Continuance Act of the of Health | 
vas passed enabling that body to appoint a paid medic al 
In the same vear, aleo, the Local Managemeut 
Act was passed, creating the Board of Works, abolishing 
the old Commissioners of Sewers, and making provision for 
the appointment of a medical officer of health and inspector | 


This measure applied throughout Eng- 





ouncil 


of nuisances by every vestry. 
1858 The General Board of Health, after existing five 


years by annual renewals, was allowed to expire, and the 


powers given to that Board to issue regulations in the event 
The Lox al 
Government Act was passed ii the same year, and this 
measure, in conjuuction With the Public Health Act of 
1848, form the most inyportant laws upon the savitary ques- 
tion It handed ovérto the Home Secretary the few re 


| maining functions 6f the General Board of Health, and the 


Secretary, brought the subject under the notice of the 
Cabinet. 
1443. Sir Robert Peel in this vear issued a Koval Com 


mission, with the Duke of Buccleuch as chairman, to in 


qui into the condition of large towns and po; vlous dis 


of the Home Office, for thé execution of the Act, and for 


| the superintendence and assistance of Local Boards 


trieta, to aecertain the probable causes of prevalent diseases, | 


to advise upon the best scheme for improving the public 
health by means of the laws then existing with regard to 
drainage, water supply, and building regulations; and to 
the advisable amendment of these laws, or the formation of 
others In the case of 50 towns, excessive mortality was 
| ed to are from defective drainage, and similar 
causes, whilst undoubted evidence of a reduced death-rate 
woes obtained where those causes had been reduced of 
removed At this time the Statute of Sewers, the then 
existing law upon drainage, dealt only with surface drain 
age; moreover, the connexion of house sewers with main 


sewers was either prohibited or made a matter of special 
favour 
1845 


mended Government inspection and supervision with refe 


A second report from the same committee recom 


reuce to the sanitary improvement of towna, and that local 


authorities should be invested with more px 





districts of their jurisdiction extended, so mbined 
schemes for drainage might be carried out In additio 

it was .dvised that arrangements for paving, cleansing, reyu 
lating buildings and water supply, should be placed under 


one administrative body, and that water as well as sewa 


; . 
rating 


should be made compulsory. Two years, however, 


} 


! measures embodying these re nmnends 


elapsed bef 


ore th 
tions were passed 

1446 In this year th 
moval Acts was passed It was to remain in force till the 
end of the Session of 1848. It x 
the petty seesions justices to act with referen 


perfect 


first of a series of Nuisance R 


ave summary 1 wers ft 
to the accu 


lrainage and 





mulations of nuisances, including 





ceaspools, By thie Act the Privy Council was empowered t 

make regulations for the prevention of contagious diseas 
1847 The 

Towns’ Police Clauses Act were passed with the view of 


Towns’ Improvement Clauses Act, and th 
consolidating into one Act, certain provisions acquired in 
local Acts for various public purposes, and of assisting local 
goveruments in the matters of streets and buildings recula 
; 


tions, smoke consumption, water supply, and so forth 


1848 was a notable year in the history of our sanitary 


laws. At that date the Public Health Act was passed, ce 

signed principally for towns and populous districts in Eng 
land and Wales, not including the metropolie; but it did 
net ¢ e into foree except by the petition of the ratepavers 
or by the desire of the Beard of Health, which was estal 

lished in consequence of the imperfect working of th 
sanitary laws throughout the country The powers con 


i ed by this Act were an extension of those pre viously 
given byw Loeal Acts to Commissioners of Sewers in the 
metropolis and to authorities in a few large towns 
were specified for making or supervising sewers and drains 


Powers 


pureps, welle, water and gas works, deposits of refuse, water 
closets, and slaughter-bouses; for regulating the manag: 


meni of offensive trad, for removing nuisances, and pro 
tecting local water works from pollution, for paving, fer 
regulating streets, for providing burial-grownds, and for 
supplving public baths with water. There were als passed 


the Nuilsan Removal and Diseases Prevention Acts, to re 


place th casure of 1846, which was then about t 





In 1849 came the second cholera epidemic, ar 
tien more 


the Gietricta jemot | reed with sanitary reguiat 8 


early than ever traced its most fatal raveges to 


1 
} 
i 
Local Government Act Office was made a sub-department 
| 


In 1861 and 1863 amendments of the Local Government 
Act were passed, The main object of the second Act was 
to prevent the adoption (without special petition) of the 
1858 Local Government Act, by places having less than 
3000 inhabitants, unless the proper officers prescribed by 
the Statute were «leeted, 

In 1863 and 1865 Nuisances Removal Amendment Acts 
had been passed, the earlier one constituting again the 
Guardians the local authority, as was prescribed in the | 
1848 Act, aod enabling them to appoint committees to one | 
or more districts, with the object of seeing the Act properly 
enforced ; and the latter gave powers enabling inspectors to 
deal with articles of food unfit for human consumption. 

14865. The Sewage Utilisation Act, applying te Scotland 
and Jreland as well as to England and Wales, was passed 
to enable (he existing authorities to dispose of the sewage 
belonging to their respective districts in the most beneficial 
manner, and in such a way as to prevent its becoming a 
public nuisance. It empowered the Town Coancils, vestries, 
&ec., to construct sewers, and to prevent the pollution of 
The expenses involved in carrying the Act into 
execution were tu be paid by the Town Councils out of the 
Borough fund or rate, by Improvement Commissioners out 


of the rates that could be levied by them, and by the 





streams. 


vestries from the poor-rate. 
Another Act upon the same matter passed in 1867, em- 
weting the different authorities to purcha-e lands out- 
side their districts for the distribution of sewage upon such 


' 
lands, and the 
“on a 


consequent utilisation of the sewage. It 
also, the levying of a rate for defraying the ex 
penses of the sewer authorities, as by this Act the Local 


Boarda were constituted. 








1868 rhe second sanitary Act was passed, extending 
the powers of the 1866 Act This latter, indeed, bad an 
extended scope, amending the first Sewage Utilisation Act 
vod tl uisance Removal Act; it enabled authorities, 
under the permission of the Secretary of State, to regulate 
the management of k lring-house hos itals, and bathe, it 
mpowered the Privy Council to compel two or more board 
{ guardians to act together to carry out the Diseases Pre 
Acts, the burial boards to transfer their powers t 

cal boards, and the latter to adopt the Baths and Wash 
Hou Act It also empowered the Secretary of State to 
sve performed any sanitary work within a district that 
acl i neglected, after due notice nd at the expense of 
the district Ihe 1868 Act extended the one of 1866 
giving to vestries or sanitary authorities many powers 


similar to those of guardians or nuisance authorities 


1869 The Sanitary Loans Act, This measure em 
powered the Public Works Lean Commissioners on the 
ertificate of the Secretary of State to advance sums re 


yuired for work done by him in the default of the local 











at ities, interest being charged for the same, obtaimd 
vat of the local rates 
1870 The Sanitary Act of 1870 dealt with those 
ersous suflering trom tlulectious diseases, atl witheut 
oper accommodation, providing for their removal; | 
esities, it previkie l tor the service of notices in i cial 


lreinaye districts, and of orders of the Secretary of State 


hh sewer aulnoriies, 


| 0, for what reason. 
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8; the others toe 


The Pablic Health Act of 1848. 

The Local Government Act of 1858. 

The two amendments of the same, 1861 and! 1863. 

The Diseases Prevention Act, 1855 

The Nuisance Ueméevals Act, 1855. 

Its three amendments, 1860, 1863, and 146 

Two Sewage Utilisation Acts of 1465 and 1°67 

Ihe two Sanitary Acts of 1866 and 1868 

The Sanitary Loans Act of 1869. 

The Sanitary Act of 1878. 

Sesides these there are many épecial m:asures t 
been passed for the metropolis only, but with these the 
Sanitary Commission does not deal, whilst to 1 he 
subsidiary and special Acts bearing also upon the q 
and arising out of the broader measures, we need not here 
allude. 


nt have 


hrlous 


iestion, 


espace 
PARLIAMENTARY NOTES 

Ix the House of Comm@ens on the night of yesterday 
week, Mr. Osborne came forward with a question concern 
ing the manufacture @f Our new bronze field guns, and in 
quired of the Surveyor General of Ordnance whether the 
manufacture of such gune has been abandoned, and if 
Sir Mf. Storks in reply, stated that 
the manufacture had beén temporarily su~pended, certain 
defects having occurré@tn the casting of such guns, of which 


| the cause was being inves igated by a comumiitee, but which 


has not yet been ascertained. In the mean time muzzle- 


' 
| loading wrought-iron gia With steel tabes are Leing mana- 


factured. On the samé evening also, Mr. Monsell. in reply 
to a question put by Mr, Blogden, promised that a postal 


| telegraph guide shoul Soon be Iseued to the pub!i On 


Friday Mr. Monsell was again appealed to, Viscount Sandon 


} asking whether it was the intention of the Postmaster 
| General to submit to fie Howse any account of the develop 


ment of the telegraph system during the past year. In reply, 
Mr. Monsell stated that a brief report containing the re 
quired information woald shortly be laid before the House. 

On Friday, also, Mr Cardwell, fo reply to an inquiry 
from Sir R. Anstruther, Stated that no provision bad been 
made in the present estimates for supplying defences to the 
Firth of Forth. The same evening Mr. Dickinson inquired 
respecting the cost of @steblishing and maintaining the new 
ludian Engineering Collegeand Mr. Grast-Duff’s reply 
was as follows: ** There will be no ¢harze on the revenues 
of India on account of the Fngineeritig College; the fees 
will be slightly in excess of the charges, including interest 
on the buildings and plant, say on 960,000/. There will be 
11 professurs and instructors on salaries varying from 700/. 
to 300/. per apnum. Of these ‘nine will be entitled to 
pensions under the provisions of the Superannuation Act, 
and two will not be entitled to pensions. If my hon. 
friend would like the figures here they are: Aunual sanc- 
tioned charge for college, as per regulations of Secretary of 
State in Council, 18,3501; interest on buildings, &c., say 
90,0007. at 4 per cent,, 3600/. ; total, 21,950/. Fees, 150 
students at 1507, 22,500/.; difference, 5507." Later in 
the evening the subject was again brought before the Hous« 
by Sir F. Goldsmid, who, by dealing with an imaginary 
grievance, raised an energetic discussion on the reasons 
which led to the establishment of the college. We have 
treated of this subject at length on another page of the 
present wumber, aud it is unnecessary therefore that we 
should comment upon it here. 

On Monday night nothing of importance in connexion 
with engineering was dealt with ; but on Tuesday the stat 
of our patent laws was brought before the llouse, and a 


select commission of inquiry appointed. We have spoken 
of this matter elsewhere in the present issue. On Tuesday 


evening, also, Mr. Leeman gave notice that on the motion 
the Railway Companies Lill, 
criticised by us in our jast number, he should move that it 


for the second seading of 


be read that day six months, or, in other words, dismissed. 
Wednesday evening was not marked by the discussion of 
any matters of engineering interest. 
Americas Buowze Guys.—** An American” writes to the 
Pall Mall Gazette as follows on the subject of bronze guns 
lu your remarks ou bronze artillery you might have men- 


| tioned the American among the Governments which use 


bronze guns largely. The navy howitzer 24-pounder is 
similar to that which the Prussians have found so valuable 
n the siege of Paris, and has a range of 34 miles. It is very 
ight, and considered prefe rable by the authorities to a steel 
guo In its founding, however, the greatest care and ex- 
perience are required I have heard the Chief of the 
Urdnanee Bureau of Washington say that in the foundry of 
the navy yard at that place, where alone these guus are 
cast, the judgment of the foreman of the foundry as to the 
mixing of the metals was of such value that no gun was 
cast but under his immediate supervision, a difference of a 
few minutes between adding the more fusible elements and 
forming the resulting bronze making a very considerable 
lfference in the strength of the metal fur gun purposes, any 
elay alter the per’ect fusion and mixture causing vaporisa- 
elements to such a degree as to 
toake the composition entirely uncertain. If the foundry at 
W ovlwich has not made the necessary experiments to ascer- 
tain the best conditions for welting, mixing, avd pouring, it 
may well be that their guns lave not the quality of t 
Washington gun, which I have heard eulogised in the 


twn of the more ftuarble 
L 





Altogether, fifteen general sanitary Acts have been made | highest terms by Kussian officers of great experience, and 
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NOTES FROM THE SOUTH-WEST. 

The Northern Hematite Ports —Messrs. Jones Brothers 
and Co. have arranged to build an iron steamer capable of 
carrying 750 t f ma 14 ft. draught, and intended to 
be employed between Whitehaven and Barrow, and News 
port and Cardiff If Messrs. Jones Brothers are well sup- 


. 











ported they will put two other steamers of equal size upon 
the same line. At present supplies of hematite ore are 8B 
ceived somewhat irreg slarly at the Welsh ports. 

Gloucester and Berkeley Canal. — This canal is to BS 
le hened two miles, and a new entrance, &c., made, at an 
P py of about 150.0007 Additional capital is to be raised, 
ar 100.0001, having been asked for, nearly 90,0001, ath 
hes n already taken up in and about Gloweester. 

Coal at Aberdare The ¢ ‘tal quantity of coal raiged in the 

ure district last year was 2,070,920 tons, show ing a de- 

‘ of 70,704 tons as compared with 18685 The quantity 

sported last year was 1 }60 tons, and 74,660 tons were 
at al iron works 

Great Western Railway At the South Wales and West 
of England Coal and Metal Market held at Swansea on 

iturday, the proposed change of gauge on the Great Western 
Railway from Milford to Didcot formed a subject of con vatu- 
lation. Some anxiety was however, expressed as to wither 
th mpany would be able to afford sufficient facilities for 
the transport of goods, & while the change is ing, 
at as to whether the « mpany were disposed to vcom- 
pensate owners of broad-gauge ling stock for the necessary 
‘ f converting their trucks into narrow-gauge rolling 

The Kn Collieries. —New feneing has been commenced 
to d e the old workings of these collieries from the Binoll 
Grounds dri and the groand has been suireved fir a 
tramway It is expected that an output of 300 tons pet day 
will be attained as soon as the machinery has been fixed,’ and 
a n also as the seams have been re-opened. A lease has 

n granted on favourabie terms, the dead rent being 3004 
per anoum, rising to 5001, per annum in two yeurs. 

Newport Docks.— Large quantities pf iron @re bein 
stacked om the dock premises at Newport, and it is expecte 
that in the course ef this year heavy shipments will be made 
to the United states and the Baltie. The steam coal trade is 
not quite sv active, but a demand is observable on Franch 
account 

Porthcar A Bordeaux merchant reeently visited this 
port 1 expressed his surprise at the facilities which existed 
for ring coal. Tle considered that a large traflie might 
be devel from the pert, The close of the war is expected 
t) accelerate this development of traffic. 

Reduction of Wages in South Wales.~A eizike has taken 
place among the colliers in Tredegar and the surrounding 
districts, in consequence of a proposed reduction ia wages. 
The four weeks’ notice of reduction in wages given by the 
E»bw Vale Company expired of Saturday. The men at the 
ace Works, near Pontypool, anwounced on Saturday their 


intention of not working at the reduction. The collicrs 
u r the Blaenavon Company also stood out on Monday 
\ t Merthyr, numbers men who were paid off on 
rday have not started w rk on account of the reduced 

t wages; the majority of the men seem willing, how 


to aceept the reduction in this district. 
Lianelly Railway.—The r 


nd half of 


this undertaking dk 
year to the extent of about 


enue 


ned in the sec ast 


c 


2 , in consequence of the falling off in the shipments of 
coal to Franec lhe decline in the shipments during the six 
I s was a round 26,000 tons. 

Trade. at Cardiff. Considerable clearances of coal have 


be 


‘ 
iue 


n made at Cardiff for French ports. A cargo of patent 

has been shipped to Shanghai. The shipments of iron 
made from Cardiff in February, were as foliows :—~ Aspin- 
rails; Ancona, 126 tons of bars; Boston, 


wall, 504 tons of 


1797 tons of rails; Buenos Ayres, 630 tons of rails: Cuwn- 
stantinople, 1490 tons of bar Galveston, 2001 tons of rails; 

bon, 6 tons of bars; Mobile, 710 tans of rails: Naples, 
257 tons of bars; New Orleans, 3979 tons of rails; New 
York, 6619 tons of rails; Oporto, 89 tons of bars; Smyrna, 

tons of bars; Trieste, 104 tons of bars; Villaneuya, 
’ of pig; Wilmingt 24 tons of raile. The total 
shipments of iron of all kinds from the port in February were 
thu 1s,094 tone. 

Gas at Cardiff.—The Cardiff Gas Ci mpany has declared 
a dividend at the rate of 10 per cent. on the whole shares 

1 of 8 per cent on the new shares. Mr. Bowen is the 

iapany & engineer and manager. 

Trade of Newport.—Annesed is a statement of the pig 
bar and rail n exported from Newport during February : 
Barcelona, 20 tons; Dant 1040 tonsa: Galveston, 3265 
tone; Genoa, 1070 tons; Malaga, 734 tonsa; New Orleans, 
1169 tons; New York, 1576 tons; Portland, Oregon, 1037 
tons; Santander, 200 tons; and Vera Cruz, 764 tons. 


Clevedon Water Works ( mpany This e mpany has de 
clared a dividend for the past six months at the rate of 44 per 
cent. per annum, free of tax. The receipts of the 
company are increasit machinery and works are 


ing improved. 


income 
; 
gy and 


th 
4 : 


a 21¢ 


Alerandra (Newport) Dock.—The engineer reports that of 
the exeayations 90,000 cubic yards have been completed, and 
the material used im raising the adjeining ground to the 


required level of the quays, leaving to complete the dock and 


os 


entrance to the river about 260,000 eubie yards, the greater | 


portion of which is required for backing up the walls to their 
full height. The dock walls for their total length of 8375 ft 


are built up to an average height of 15 ft. above the level of 
the bottom of the doek, being nearly one-half ef the whole 
masonry, and throughout they have been founded on a bed 
The whole of the foundations of 


iding the floors, 


of hard enanereted gravel 


the leek, inel 


cells, inverted arches, and tre 





| 





cess walls, 


LERING, 





ENGINI 
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which embrace all the massive jons of the 
masoory, ate nearly completed to the level of the springing 
of the inverts, and the whole rest throughout on an excellent 
foundation. There remains to complete this work only the 
side wing and recess walls to the coping level. 


Gauge Conversion in South Wales.—It is expected that the 
conversion to narrow gauge of the Great Western Railway 
in South Wales will increase the coal and mineral traffic of 
the system to the extentof 2000/1. per week. 


ROYAL ALBERT HALL, KENSINGTON 
GORE, 

Tae Queen has appointed Wednesday, 29th March, 1871, 
when Her Majesty will open the Royal Albert Hall of Arts 
and Sciences erected as a Memorial of the Prince Consort, 
and the following is the 

Progam ov THR State Oresine. 

The doors will open at 11 a.m. and close at noon. Whilst 
ee assembling of the public takes place Military Bands wij! 

ay. 

/ 1. His Royal Highness the Prince of Wales, President of 
the Provisional Committee for the Hall, will be received by 
the Provisional Committee at 12 o’elock. 


2. Om the notification of the Queen’s arrival near the | 
building, His Roya! Highness aud the Provisional Committee | 


will proceed to the entrance to receive Her Majesty. 

3. Upon the Queen's entrance into the Hall the Orchestra 
will ‘play one verse of “ God Save the Queen.” 

4 An Address will be read by His Royal Highness the 
Prinee of Wales. ; 

& Mer Majesty will make a reply, and wi!] hand a written 
answerdto the Prince of Wales. 

€, A Prayer will be said. 


7. Mew Majesty the Queen will then formally open the | 


Hall whieh will be announced by Trumpets and a Royal 
Salufe in the Park. 

8. Mer Majesty will be conducted to the Royal Box and a 
Cantata, with words from the Bible, composed expressly by 
Sir Michael Costa, will be performed by ful! Orchestra and 
Chorus of 1000 performers. 

®. Her Majesty will then quit the Hall. 

10. An interval of ten minutes. 

After which a grand miscellaneous Concert will be given 
to be conducted by Sir Michael Costa. 


Tur Bancock anp Witcox Exgine.—We are glad to 


hear that licenaes for conétriicting the Babeock and Wilcox | 
engine in this country have been taken by Messrs. Ormerod | 


and Grierson, of Manchester, and by Messrs. Crossley 
Brothers, of the same place. The engine was lately fully de. 
scribed by us, and we believe that it is one which is hkely to 
come into extensive use when its merits become generally 
known, as they déserve to be. 


Tue Srevess Barreny.—The “ Stevens Battery,” so long 
building at Hoboken, New Jersey, it will be ready for 
launching in June. This powerful war vessel is 410 ft 
long, 6000 tons burthen, has engines of 5000 horse power, and 
draws 224 ft., the hull being but 2 ft. above the water line. 
She is to have two 20-in. guns in a turret. Her armour is 
10 in. thick, and ‘composed of 2 in. wrowght plates. She is 
built by a fund furnished by the late Edwin A. Stevens, of 
New Jersey. 

Tue Harsourn or Brenos Ayres.—The advices from 
Buenos Ayres by the last mail state that the report of Mr. 
Bateman, C.E., on the project for a harbour at Buenos 
Ayres was a leading subject of attention. It includes the 
formation of several tidal docks, with accommodation for 
1,500,000 tons per annum, equal to the trade of Glasgow—a 
provision considered necessary since the commerce of Buenos 
Ayres doubles every 8} years, and is already equal to half 
that of Glasgow. The total cost would be 2,500,000/,, but 


s 


the work, it is alleged, would effect a saving of 1,000,0007. | 


per annum. 

Tre Lystitetios or Civit Excineers.—-At the meeting 
of this Society on Tuesday the 7th inst.. Mr. Charles B. 
Vignoles, F.R.S., President, in the chair, eighteen candidates 
were balloted for and declared to be duly elected, including 
three Members, viz.: Mr. Edward Dangerfield, Distriet En- 
gineer, Nagpore Branch, G.1.P. Railway; Mr. John Imray, 
M.A., Westminster; and Mr. John Pendlebury, Officiating 
District Engineer, Seinde, Punjaub and Delhi Railway, 
Umballa. Fifteen gentlemen were elected Associates, viz. : 


Mr. William Barber, Buckingham Palace-road ; Mr. James | 


Alston Carfrae, Stud. Inst. C.E., Wimbledon Common ; 
Lieutenant John James Curling, R.E., Stanhope Gardens ; 
Mr. Francis Dawson, Deputy Director of Reads, Kingston, 
Jamaica; Mr. Joseph Emerson Dowson, Westminster; Mr. 


James Eldridge, Engineer to the Richmond Gas Company ; | 
Mr. Thomas Robert Gainsford, Stud. Inst. C.E., Birley Col- | 
tdward Hilten, Assistant | 

Lieutenant - Colonel William | 
Executive Engineer, P.W.D., | 
Nassick, India; Mr. George Henry List, Assistant Engineer, } 


Mr. John 
India ; 


BS.C., 


lieries, near Sheffield ; 
Engineer, P.W.D., 
Robert Houghton, 


Oude and Rohilkund Railway, Benares; Mr. James Joseph 
Meagher, Superintendent of Public Works, Trinidad; Mr. 
Edward Rosenbusch, Engineer and General Superintendent 
to the Mediterranean Telegraph Extension Company; Mr. 
William Shield, Stud. Inst. C.E., Westminster; Mr. Louis 
Sterne, Westminster ; and Mr. John Evelyn Williams, Chief 
Assistant to the Kesident Engineer of the Hull Dock Cow- 
ANY. 
th it, under the provisions of Sect 1V. of the Bye-Laws, the 
following candidates had been admitted Students of the 
Institution since the last anouncement :—Messrs. Thomas 
Holmes Blakesley, Oswald Brown, Oliver Fry, Edward 
Pontifex Harrison, William Russell, Frederick Valentine, 
Jam 8 Ww iam Wardle 


n 





A report was brought up from the Council stating | 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

_ Glasgow Pig Tron Market.—Since last sy the pig 
iron market has geverally been steady. In only one or 
two instances was there any Rant fer degree of firmness. 
Prices have not varied during the week above 2d. or 3d. 
ton, The hi prices were obtained on Thursday when 
52s. 8d, and 62s. 9d. cash were paid, and 62s. 11d, a month. 
On the following day a few thousand tons warrants changed 
hands at 52s. 11d. in a week. Prices have since remnined 
almost unchanged. The market to-day has again been 
steady, business done up to 52s. Bhd. poe flor Ss. 114d. one 
month, In most cases makers’ prices are very firm, and 
some makers are refusing to sell at all, The shipmnts of 
Scotch pig iron for the week ending on Saturday last were 
8548 tons, as against 10,473 tons in the corresponding week 
of last year; and the importa of Middlesbrough pig iron into 
| Grangemouth amounted to 1160 tons, or 80 tons Jess than 
in the corresponding week in 1870. Messrs, Connal and 
Co.’s circular referring to the trade during February, says: 
“ A fair amount of basiness has been done during the month, 
| the tendency of prices being rather upwards, and the closing 

quotations are about Is. higher than last month. The stock 

in Connal and Co.'s stores is 984,135 tons, with warrants for 

563,730 tons, and in Canal Co.'s stores 15,640 tons, with 

The Finished Iron Trade,—Contrary to the ex 


warrants for 13,870 tons,” 
| entertained at the beginning of last week, this eae of 
trade is now deeper in the throes of bitter contention. A 
number of the men who were then out show a disposition to 
recommence their work, but those who had aetaally resumed 
operations on Friday were so few, that the employers belong- 
| ing to the Ironmasters’ Association determined to carry out 
| their threat, and have a general lock-out. Notices were 
| posted up on Saturday to the effect that a lock-out would take 
place on Monday, and the employers stack to their promise. 
| A meeting was held at Coatbridge on Monday, when the men 
| resolved that they would return to work if they received 
9s. Gd. per ton, without taking their iron to the hammer, or 
10s. if they pertormed that duty. Yesterday (Tuesday) the 
| ironwasters met in Glasgow, and, after considering the vari- 
ous reports, they unanimously resolved to adhere to their 
| former resolution, whieh is, that all the men shall be locked 
out until there is a general agreement on their part to accede 
to the masters’ terms. The workmen also met, yesterday, 
jandin large nurbers, at Motherwell. Reports were sub- 
} mitted from the Motherwell, Townhead, St. Kollox, Park- 
| head, and Blochairn men, and they ali breathed a spirit quite 
as determined as that displayed by the employers. 





tations 


Proposed Railway to Lauder —The proposal to construet 
| line of railway from the North British Railway at or near 

Fountainhall to Lauder has now taken practical shape. VU p- 
wards of 28,000/. has been subseribed in the district with A 
view of carrying out the project, and a meeting was held at 
Lauder on Saturday last to report progress and resolve upon 
further action. A provisional committee was appointed and 
the Earl of Lauderdale was nowinated for the chairmanship. 


Railwoy Extension to Wick and Thurso.—-A special meet- 
ing of the shareholders of the Highland Railway Company 
was held at Inverness yesterday, for the consideration of the 

} Sutherland and Caithness Railway Bill. It is the wish of 
the directors to obtain power to subseribe 5) ,000/, towards 
| the seheme, as they are convinced that the Caithness Exten- 
| sion would prove an immense source of profit tothe Highland 
Railway. The Bill was unanimously approved of. The Bill 
was also approved of by a meeting of the Sutherland Bail- 
way Company, which was afterwards held in the same place. 


Traction Engines on Public Highways.—At the meeting 
of the Leith Town Council, held yesterday, the clerk read a 
letter which be had received trom the Board of Trade in 
answer to a memorial from the Provost, magistrates, and 
Council, praying that. the regulations as to the running of 
traction engines on roads might be relaxed. The Board of 
rade stated that the subject would receive attention. 


Association of Engineers in Glasgow.—-The asual monthly 
meeting of this association was held last week—the presi- 
dent, Mr. Jas. 8. Dickson, in the chair—when Mr. Charles 
H. Reynolds, jun., read a most elaborate and carefuliy pro- 
pared paper on “ The Arrangement of the Fastenings of iron 
Structures.” The author confined himself more particularly 
to the functions.of iron plates and rivets, individually and 
collectively, in malleable iron structures subject to local 
straining aud varying conditions of equilibriam—taking for 
an exauple an iron-built ship, as being about the best in- 
stance o1 one structure being subject to severe alterations of 
repose and distress, and cevegulacly recurring periods of com- 
pression, tension, and sheering. He then entered particularly 
into the plating of ships and the different styles of rivetting, 
and gave the results of the most recent experiments on such. 

Scotch Water Schemes —Since last report, regarding the 
Dundee water scheme, the directors of the Chamber of Com- 
merce have in the most handsome manner withdrawn their 
opposition tothe Bill now before Parliament, and the Water 
Commissioners have resolved, by a majority of fifteen to five, 
to proceed with the Bill. Since it has been resolved to ad- 
here te Mr. Bateman’s plan of conveying the Lintrathean 
water by way of Monikie, the Korfar Town Council. have 
expressed a strong desire to take advantage of the scheme 
| for that town. ‘The St. Mary’s Loch scheme for Edinburgh 
seems certain to ineet with opposition in Parliament, A 

petition bas been got up, which is signed by ratepayers re- 
presenting a rental of about 400,000/. Mr. Mawkesley, C.E., 
| has been retained for the opposition, 
| 


Cuatuam Docxyann Mansoument.—The Lords of the 
Admiralty have decided on abolishing the offices of master 
| ropemaker and conductor of metal mills at Chathem Doek- 

yard, whereby a saving of 6501, per annum will be effected, 
' In all the other departments at Chatham Dockyafd, how- 
| ever, 4 great increase bas been made. 
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FOREIGN AND COLONIAL NOTES. 

Coal in Nova Scotia.—-The quantity of coal mined and 
ship sed in Nova Scotia, in 1869, was 578,062 tons, against 
462,188 toms in 1868, 542,127 tons in 1867, 684,766 tons in 
1966, and 661,256 tons in 1865. The average for the five 
years was thus 583,676 tone per annum. In the 45 years 
between 1827 and 1869 inclusive, the total production was 
9,028,701 tons, giving an annual average of 200,553 tons. 


Batteries at Madras.—Three batteries are to be erected at 
Madras for the defence of that city—one at the Marine 
Villa, another near Royapooram, and a third to the left of 
the pier. 

Dominion of Canada Pacific Railway.—Mr. Hugh Allon 
of Montreal, has been nominated by the ——_— as presi- 
dent of this undertaking. Mr. William M‘Innes, of Hamilton, 
has been proposed as vice-president. both gentlemen have 
agreed to act in the capacities indicated. 


Railways in Ontario. —The Government of Ontario (Canada) 
has resolved to appropriate $1,500,000 to assist the construc- 
tion of railways in that prosperous province. The object of 
this policy is to promote settlement and increase the value of 
farm produce by affording it facilities for conveyance to 
market. By securing an extended sale for crown lands, the 
Ontario authorities will probably also recoup themselves for 
their direct money outlay—at any rate to some extent 


Northern Railway of Canada.—This company earned in 
1870 a net profit of 45,1781. The ratio of the working ex- 
penses to the traffic receipta was 58.08 per cent. The com- 
pany has agreed to work the Toronto, Simcoe, and Muskska 
Junction line, now in rapid course of construction. 

Indian Engineers’ Association.—U oder this title an asso- 
ciation of native engineers has been established in Calcutta. 


Rhea Grass Machines.—The time for a trial of [machines 
for separating the fibre of the Rhea to be sent in by com 
yetitors for a prize of S000, offered by the Government of 
ndia, has been postponed until April, 1572. Arrangements 
have been made for supplying some of the plant to intending 
com petitors. 

Tramways at Buenos Ayresa.—The city of Buenos Ayres 
Tramway Company has laid down rails across the Plaza 
Victoria, to the beginning of the Calle Bolivar. Cars on the 
Civeo Esquiras end Callao lines will in future start from 
this point. 

Surveys in the North Pacific.—Captain Pender, R.N., 
Lieutenant Coghlan, R.N., and Lieutenant Brodie, R.N., 
have left the North Pacific en route for England. Captain 
Peader has been in the North Pacific no leas than twelve 
years Those portions of the coast of British Columbia, 
Vancouver's Island, and Charlotte Island, which were left 
unsurveyed when Captain Richards, R.N., was ordered 
home, have been finished off under Captain Pender’s super 
intendence 


Eastern Argentine Railway.—Mr. Ballas has completed 
detailed surveys and plans of the first 50 miles of this line 
which is to run from Eatre Rios to Monte Caseros and 
Mercedes in the province of Corriantes The first{section sur- 
veyed by Mr. Ballas comprises the mileage between Con- 
cordia and Federacion, a smal! town on the right bank of the 
river Uruguay. Mr. Ballas has been enabled to reduce the 
gradients very considerably It is doubtful, however, 
whether the line will be carried out at present in consequence 
of the conflict which has broken out in the province of 
Entre Rios, since those regretable hostilities pre-occupy the 
attention and absorb the resources of the Argentine au 
thorities. 


Indian Railways.—Mr. W. Foster, assistant engineer of 
the Srd grade, railway branch, Punjab, has been promoted 
to the second grade under the provisions of the Public Works 
Code. Captam Downing, transferred from the topographical 
survey to the Public Works Department, has been appointed 
executive engineer of the fourth grade, and has been posted 
tu Central India for employment in the railway branch. 
Mr. J. H. Sieveking, executive engineer of the fourth grade, 
Hyderabad, has been re-transferred to the central provinces 
for service in the railway branch. 


Telegraphy in the Argentine Republic.—The Argentine 
Government has invited proposals for the construction of a 
telegraph line of two wires from Tucuman to Catamarca and 
thence to the city of Rioja. 


Intercolonial Railway.—The Intercolonial Railway Com- 
missioners have just let some considerable contracts for ties. 
The commissioners have also let contracts for 270,000 sleepers 
for sections 1, 2, 4, 7, and 12. 

The Philadelphia Mint.—The Assistant Chief of Finance 
of the Empire of Japan has visited Philadelphia for the 

urpose of inspecting the United States mint in that city 
‘he distinguished stranger was attended by Mr. J. H. 
Saville, chief clerk of the United States Treasury department. 


Netigherry Branch Railway.—It was expected that the 
works of this line from Pothanore to the foot of the ghauts 
would be commenced last month. Contractors have under- 
taken the earthworks, and engineers’ bungalows have been 
erected between the stations. 


Russian Steam Navigation.—A Russian line of steamers is 
to be established between Odessa and China vid the Suez 
Canal, The object of the line is to transport tea and other 
merchandise to and from Southern Russia. 


Road Steamers in India.—-It is understood that the Go- 
vernment of India in the military department has referred 
all the correspondence on the road steamers which are now 
being experimentally introduced in India for the considera- 
tion of the Commander-in-Chief, who has been requested to 
give an ex jon of his Excellency’s opinions as to their 
suitability for military purposes. 


Launceston and Western Railway.—Two locomotives have 


ENGINEERING. 








We publish this week a two-page engraving of a locomo- 
tive constructed by Messrs. H. J. Booth and Co., of the 
Union Iron Works, San Franciseo, from the designs of 
Mr. Irving M. Scott, one of the members of the firm, this 
engine having been built for working over a very rough 
and crooked line extending from the mines of Virginia City, 
California, to Carson City. This line has curves of only 
126 ft. radius, and it rises with a continuous gradient of 116 ft. 
yer mile, or 1 in 46.61, for its whole length of 24 miles. 
The road is used for taking wood fuel up to the mines for 
the pumping and hoisting engines, and for transporting ore 
down to the Carson river where cheap water power is avail- 
able for reducing purposes. The usual load'taken by the engine 
up grade, is 70 tons of freight exclusive of cars. The princi- 
pal dimensions of the engines are as follows: 





arrived in Tasmania for use on this line. 


ft. in. 
Diameter of cylinders ‘a one dns 1 4 
Stroke ... - que ous ese coe 2 0 
Distance apart of cylinders from centre to 
centre eee one oon om pe 6 7 
Diameter of coupled wheels on oe i 0 
- leading ,, «- eee ‘is 2 2 
Distance from centre of leading to centre 
of front coupled wheels... one ons 6 6 
Distance from centre of front coupled 
wheels to centre of driving wheels ie 5 8 
Distance between centres of driving and 
trailing wheels... ove ese ose 4 3 
Total wheel base... eve éus ao ms 
Diameter of barrel of boiler ess os 4 1 
Length of firebox casing... ove one 5 il 
Depth of ws below centre line 
of boiler ... ‘a ose ee on 2 9 
— of firebox casing above centre line 
of boiler... oe ese eee aii 219 
Width of firebox casing at bottom 3 4 
Length of firebox, inside ... see 5 5h 
Height = a toe oi pa 4 8 
Width o- at bottom _ 210 
- ” s at centre line of 
boiler ese jee ns os on 3 8 
oy of firegrate ... ; dos eco 40 
Width 9 a a sos ons a 0 
Length of tubes ‘ ame are 9 10 
Diameter ,, ees “il ws pe 0 2 
Number e ine ob ins 170 


SECTIONS OF SIX-COUPLED GOODS LOCOMOTIV 


CONSTRUCTED BY MESSRS. H. J. BOOTH AND CO., ENGINEERS, SAN FRANCISCO, U.S.A. 


| the point raised was obtained, 


| which deposit in the river was di 


[Marcu to, 1 87 1. 





E. 








Heating Surface aq. ft. 
Firebox on an eee we ove 85 
Tubes ... eee , pes “a ote Sra 

Total ues pis 960 
Firegrate area a oe 6.32 


The weight of the engine is 30 tons, of which nearly the 
whole is carried by the coupled wheels, the leading merely 
having enough weight on them to enable them to guide the 
engine and relieve the flanges of the front coupled wheels. 
The leading wheels are connected to a Bissell truck, the for- 
ward centre of which is connected to a swing beam as shown 
in the plan and in the transverse section on the present page, 
this arrangement enabling the engine to follow the curves 
easily. The firebox, it will be noticed, is fitted with dead 
plates at the front and sides, these dead plates reducing the 
firegrate area as shown in the plan. The framing is of the 
“bar” kind usually adopted on American locomotives, and 
the general design and arrangement of the details are so 
clearly shown by our engravings that it will be unnecessary 
for us to enter into a minute description of them, and we 
need merely add, therefore, that the engine has been found 
well adapted for the heavy and rough work it is called 
upon to perform 

Tae River Cam.—A legal difficulty has obstructed the 

| measures taken by the Cambridge Commissioners for divert- 
ing the sewage of the River Cam. . resolved at a 

| meeting held some time back to apply to Parliament for an 
Act to enable them to carry the project for purifying the 

| Cam into effect, when some Commissioners took objective on 
the ground that the Board did not possess the power to apply 
the rates for such a Since then i Eons 
been taken in Chancery, and the opinion of Mr. Field upon 
Faia et EE 
nses Bl. incu wo! i id out 

Mf the funds of the Board . Under these circumsta we rm A oy te 
fore, the scheme for ge Sy sewage of the river is 
. Ata ing of Commissicners held yester- 

y, the Master of } ee ee 
itable and dangerous 

to the town. He was opposed to the mud at the outfalls 


| being removed by hand labour, as that process would involve 


the ex of the bed of the river, which was very objec- 
ti at this season of the year. The best mode was to 
use the , which could be done without drawing the 
water. The agreed to this course. 
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ROOT’S 


BLOWERS AT THE DOWLAIS IRON AND STEEL WORKS. 


CONSTRUCTED BY MESSRS. THWAITES AND CARBUTT, ENGINEERS, BRADFORD. 





We have on several occasions directed attention in this 
journal to the Root’s rotary blower, an American invention 
which was successfully introduced into this country a few 
years ago by Messrs. Thwaites and Carbutt, of Bradford, 
who have from time to time introduced important improve- 
ments in its mechanical construction. Recently, iecens. 
Thwaites and Carbutt have erected a pair of these blowers, 
driven by an independent engine, at the Dowlais Iron and 
Steel Works, and we publish on the present page an engrav- 
ing showing the arrangement adopted, this arrangement, 
we may remark, having been suggested by Mr. Menelaus. 
It will be seen from the engraving that the two blowers— 
which are used for supplying blast to the cupolas employed 
for melting the pig iron for the Bessemer process—are 
mounted upon a cast iron-casing, this casing serving asa 
blast reservoir, and at the same time forming a foundation 
to which the standards carrying the shafting are bolted. 
Each blower is furnished with an independent shut-off valve 
asshown. The engine operates directly on the end of the 
driving shaft, and the latter is furnished with two pulleys 
for each blower. The whole arrangement is exceedingly 
convenient and compact. 

We are glad to find that the employment of these rotary 
blowers as substitutes for fans is rapidly and steadily ex- 
tending. Messrs. Thwaates and Carbutt have already erected 
blowers for the same purpose as those at Dowlaia, for Mr. 
Ramsbottom, at Crewe; for Mr. E. Windsor Richards, at 
the Ebbw Vale Iron and Steel Works; and for Mr. Moon 
at the works of the Mersey Steel and Iron Company. Forty 
of these blowers have also within a short time been erected at 
different works at Glasgow, and about three hundred are in 
use in different parts of the kingdom giving very satisfactory 
results. Messrs. Thwaites and Carbutt have, as we have 
already stated, introduced many improvements in their 
mechanical construction, and they have designed and 
erected at their works special machinery for their manufac- 
ture, capable of producing them at the rate of three or four 
hentoal exnnally without interfering with other work, 


A Year's Raitway Stacenter.—It appears from the 
returns furnished by the Board of Trade that the total 
number of persons killed on railways in the United Kingdom, 
last year, was 286, and the total number of injured 1239. In 
1869, the numbers were—killed, 321 ; injured, 1232. Sixty- 
six passengers were killed, and 1084 injured from causes 
beyond their own control; and 24 were killed and 10 injured 
by their own misconduct or want of caution. The number 
of servants of railway companies or contractors killed and 
injured from causes beyond their own control was 25 and 
118 respectively. Of the same class of persons, 90 were 
killed and 11 mjured by their own misconduet or reckless- 
ness. Seventeen persons were killed and 3 injured at level 
crossings. The number of trespassers killed was 59, and 
injured 9. The total number of collisions and other accidents 
to passenger trains was 124, and by these 79 persons (65 of 
them passengers) were killed, and 1124 (1084 of whom were 
ar eee ge injured. The number of accidents to goods and 
mineral trains was eight, and by these 9 railway servants 
were killed and 6 injured. The total number of accidents to 
all trains was 132; the total number of persons killed by 
them 88; and the total number of injured, 1200. 








PRIVATE BILLS IN PARLIAMENT. 
Staxpino Ornprer EXAMINaTIONs. 

Os the 2nd inst. the House of Lords’ Examiners of peti- 
tions for Private Bills on Standing Order proofs resumed 
their sittings, when they declared the Standing Orders to 
have been complied with in the Devon and Cornwall Rail- 
way, the Wye Valley Railway, and the London and South- 
Western Railway Company (additional provisions) Bills. 
At the sitting on Friday last the Standing Orders were de- 
clared to have been complied with in the cases of the East 
Cornwall Mineral Railway, the Navan and Kin rt Rail- 
way, the Mining Company of Ireland, and the Wicklow 
Copper Mine Company Bills. Owing to the absence of Lord 
Redesdale through illness, Lord Eversley sat as chairman of 
the Lords’ Standing Order Committee on Private Bills, be- 
fore which committee the Glasgow Gas and Glasgow Market 
(unopposed) Bills were taken. On the same day the House 
of Commons’,Examiners decided that Standing Orders had 
been complied with in the case of the Aldborough Harbour 
and Railway Bill. 

On Monday last the House of Lords’ Standing Order Com- 
mittee reported that the Standing Orders not complied with 
in respect of the Coal Owners’ Associated (London) Railway, 
and the Sheffield Improvement Bills ought to be dispensed 
with. They also decided that the Stan ing Orders not com- 
plied with in respect of the Watermen’s Company, and 
the Thames Conservancy Bill ought to be di with on 
condition that one of the clauses of the Bill, which ided 
that the expenses of obtaining the Act should be defrayed by 
the company, was struck out. The House of Commons’ 
Standing Order Com mittee reported that in the cases of the 
Alliance and Dublin Consumers’ Gas Bill, Standing Order 
No. 127 ought to be dispensed with, as the petitions tor those 
Bills were presented later than ten clear days after the first 
reading of the Bills. In the case of the Fleetwood docks, 
where leave was asked to deposit a petition for the Bill, it 
was also reported that the Standing Orders ought to be 
dispensed with. The House of Commons’ Examiners of 
petitions for Private Bills on Standing Order proofs, 
further postponed the following Tramway Bills until 
Monday the 27th inst.: The M itan Street Tram- 
ways (Extensions, &c.), Metropolitan Street Tramways 
(Westminster Bridge and Battersea Park, &., Exten- 
sions), London Street Tramways (Extensions, &.), Lon- 
don Street Tramways (Keusington, Westminster, and City 
Lines), and the Pimlico, Peckham, and Greenwich Street 
Tramways, (Extensions, &c.) The Examiners also postponed 
the New Forest Bill to the same date. The Poplar and 
Greenwich Ferry Roads Bill was announced to have been 
withdrawn at this sitting. 

On Wednesday the House of Lords’ Committee " 
that in the case of the Wye Railway Bill the Standing 
not complied with ought to be dispensed with, and the Bill 

vermitted to . Inthe case of the W. New 
toss, and Wexford Junction Railway, however, they report 
that the Standing Orders not complied with ought not to be 
dispensed with. The Windsor, Ascot, and Aldershot Railwa: 
Hill has been withdrawn for the present Session. The - 


ing Orders Committee of the|House of Commons that 
the Standing Order not complied with in the cases of the 
East Cornwall Mineral Railway and the , Smeth- 


wick and West Bromwich Water Bills ought to be 
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with. The same commiiice further reports that Standin 
Order No. 71 ought not to be dispensed with in the cases 
the Manchester, Sheffield, and Lincolnshire, and North Staf- 
fordshire Railway Company's Bill, and the Manchester, 
Sheffield, and Lincolnshire Railway Company and Cheshire 
Lines Committee Bill. 








THE EFFECT OF COLD ON IRON. 

Ar the last ordinary meeting of the Manchester Literary 

and Scientific Society, Mr. Peter Spence, F.C.8., &c., gave 
an aceount of “ Further Experiments on the effects of Uold 
upon Cast Iron.” In resuming these experiments upon the 
effects of cold on cast iron, he said: It is not for 
me to say that I was led to resume them from the apparent 
undecisiveness of all the experiments brought before the 
society some time ago, my own being included in that 
category, none of them being so free from ible sources 
of error as to be fitted for finally settling the matter; In 
the experiments which I have now to bring before the 
society I have limited my aim to a single point, namely, as 
to whether the reduction of temperature has any and, if so, 
what effect on east iron in regard to its powers of resisting 
transverse strain either of weight or pressure, and it appears 
to me that if this point can be satisfactorily settied it will 
a long way in settling the other points now in dispute. 
I was not trying the absolute strength of any sort of cast 
iron, I did not see the force of Mr. Brockbank’s objection to 
my using $in. bars instead of the orthodox 1 in. bars. 
could obtain from } in. bars equally good castings, and 
machinery for breaking them was more manageable, and in 
my opinion more exact. Messrs. Rye, Son, and Ogden, of 
Newton Heath, kindly undertook to make for me 60 bars, 
each 3 ft. long by }in. square, all out of one ladle, 


t.. 


rorwepl sail aioe Boe, grace I now cut each of these bars 
lengths of 1 ft. each, and as they were cut they 


into three 

were thrown into a heap, making nearly 100 picces. y 
were now taken and all their ends covered with paint, in 
order that the new fracture might be examined as they were 
broken. The heap was then ght into the A 
having thus had three chances mixing. A boy of 
11 years of age now handed me singly from 
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pieces in 
of these was now inten doi pak nik cok 
holding 2 ewt. to 3 ewt. of ing mixture composed of 
pounded ice and chloride of sodium (which instantly reduces 
the temperature to zero), and bei i 
they were kept there for nearly 
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now put into water at 70 
chiefly in order that they mi 
necessarily be when taken out of the freezing mixture. 
mode of ing was this; I put a 
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weight was placed and single p ’ 
reguiar y adding tll the ba epappert I then reeo 
breaking weight, my assistant meantime putting o 
bar I spent nearly exght hou n breaking thes 
and « ry om got an equal am ant of ca Oe 
the freezing mixture 44 hours after en 
perfect condition little solution and no 
tare having taken place The bare we 
ry in emall lote and immersed in 
mit ' f n which they were Withirawr 
Having seized one piece with too firm a gr 
my fingers crew white aed produced an u 
f the freezing mixture was * 
tula while on the machine 
mperature Within one 
breacing wee «xactiy & : 
her lot, and equal ro w 
can affirm, as every ane of them was brok 
sllentries made by myae! The result 
»> me it wae a matter of seurp 
aml added up, to find t 
rated my previous experea 
think were fallacious im ther chara 
eetive in their not covering a sufficient am 
> give certainty to the result I have, howes 
confidence im those now detailed, that I have r 
n giving it as an ascertained law, that a specimer 
mn having at ; Fabr. @ given power 
transverse strain, will, on ite temperature being 
xero, have that power increased by 3 per cent 


jin. equere. | Breaking weight 
r bet weet cast iron be 
nm at 70 dey points of sus; 


Mr. Thomas Carrick called attention to the fact that the 
tabulated statement of Mr. Spence’s experiments showed a 
maximum breaking weight of about 5ecwt., and a minimum 
of about 3ewt. The nfinimum breaking weight was there 
fore 40 per cent. less than the maximum. With experiments 
showing such an excessive range in the breaking weight of 
bars, which, from the care taken in their production, ought 
presumably to have been homogeneous in quality, it was 
very unsafe to rely upon a resulting difference of only 3 per 
cent. derived from separately adding the breaking weights of 
each set together, and comparing the gross result Phe iron 
used was obvix ualy of an m‘ertor quelity, and quite unsuit 
able for the purpose of reliable ex periments. 

We quite agree with Mr. Carrick’s remarks. It will be 
notiord, also, that Mr. Spence appears to have taken no 
special care to insure that the bars tested should be exactly 
4 in. square A number of castings, such as be used, would 
probably differ sufficiently in size to render it impossible to 
obtain perfectly reliable results by breaking them.—Ep. E. 


Amentcay low Crop.— Notwithstanding fears entertained 
in the early pert of the winter the ice crop of the United 
States has proved one of the largest and best ever cut \ 
month ege the full harvest moon of the ice season was shin- 
ing and the utmost activity prevailed. The surface is first 
cleared of enow, slush, and poor ice by an ice planer, 
drawn by one or two horses. This instrument, shaped like 
the letter A, has a transverse steel knife shaving off the ice 
to any desired depth until the transparent mass is reached. 
A “ seraper,” which follows, clears away the shavings. Then 
comes a “marker,” plough-shaped, with sharp steel teeth 
and cuts grooves, an “iee plough” following and dividing 
the ice, te within an inch or two of the bottom, into ice cakes 
Men with ice bars complete the separation, and push the 
cakes into open water along canals cut through the ic An 
elevator raives the squares into the storehouse, and the sum 


mers supply is secured. The storehouses along the Hudson | 


were filled by the Oth of February 
Albany the crop ranged from 8 to 14 in. in thickness 


Between Hamb arg and | 


ENGINEERING. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


Miopiesprovean, Wednesday. 
Cleeeland Trou Trade.— Yesterday there was a good 
lance on ‘Change at Middlesbrough. The market was 
ledly strong but no alteration was made in the prices of 
n, No. 3 being quoted at 47s. and the other qualities 
rtion as was recorded last week. The returns of the 
ind Tronmasters’ Association for February have just 
» isened and will be read with interest. After showing 
t out of a totalof 121 blast furnaces there are 113 blowing, 
ed of 15 new blact furnaces in course of construction 
en, and the make of iron is shown as follows: 
Month ending tons. 
28th Feb., 1871 141 068 
Sth Feb., 1570 124.969 
ist Jan., 1871 161,826 
Increase upon Feb., 1870... 16.009 
Decrease upon Jan., 1571 
Shipments Foreign. 
2ath Feb., 1871 anis owe 
Corresponding month last year 


Deerease ose one 
Shipments Coastwise. 
28th Feb., 1871 oe eco 
Corresponding week last year 


Decrease ove ove 
Makers’ Stocks 


28th Feb., 1871 ° 
Sist Jan., 1871 ee 


Decrease upon Jan., 1871 
Warrant Stores. 
Bist Jan., 1871 oes eee eee eee 12,039 
28th Feb., 1871 ete ~ ost ane 11,089 


Decrease eee dos . 1,000 
Abstract. 
Decrease in make upon Jan., 1871. «. 10,758 
Decrease in makers’ stocks upon Jan., 1871 1,538 
Decrease in warrant stores upon Jan., 1871 1,000 
A great deal of pig iron is now being sent to the Continent. 
Shipments are active. The home demand is excellent, and 
the local consumption is very large. 


The Finished Iron Trade.—The rail trade continues to 
improv Fresh inquiries are still coming to hand, and new 
contracts are being secured by Cleveland firms. Plates 
angles, and bars are in great request. 


More New Works at Middlesbrough —Yesterday Messrs. 
Jackson, Gill and Co opened their Imperial Iron Works, 
South Bank, Middlesbrough. These works were commenced 
in September last. They are conveniently situated by the 
side of the Darlington section of the North-Eastern Railway. 
The works are laid out for the manufacture of puddled bars 


and billets, and consist of twenty puddling furnaces, a 4-ton | 


steam hammer by Thwaites and Carbutt, and a 22 forge 
train by Taylor and Farley. About 150 men will be em- 
ployed, and something like 10,000 of puddled bars will 
annually be produced. lt is understood that the firm in- 
tend adding merchant iron finishing mills as soon as the 
demand for this class of work in the district warrants them 
in doing so. The members of the firm and a few friends 
were present, and witnessed the hammering and rolling of 
the first puddled bar. We hear of several other projects for 
starting new finished iron works at Middlesbrough. 


Testimonial to the Engineer of the South Bank and Clay- 
lane Iron Works.—Last week the workmen at the South 
Bank and Clay-lane Blast Furnaces, Middlesbrough, pre- 
sented Mr. A. ©. Hill, the engineer, who has left the works 
to become manager of the Lackenby Iron Company's fur- 
naces, with splendid oil-paintings of himself and wife, an 
illummated address, and a silver salver, inseribing the gifts 
as a token of respect to Mr. Hill. 


The Cleveland Institution of Engineers.—To-morrow 
(Thursday) night the Cleveland engineers will hold their 
monthly meeting at Middlesbrough. There will be a dis- 
cussion on Mr. Maw’s paper on the attainment of high 
heat, and a paper on the Siemens furnace wil] be read by Mr. 
Heals y; of Glasg Ww. 

The River Tees.—At the monthly meeting of the Tees 
Conservancy Commission, held at Stockton, on Monday, the 
Works Committee's Report stated that the engineer (Mr 
Fowler) had reported that No. 2 dredger would commence 
work in the course of another week, and that he anticipated 
that it would complete the work upon which it was engaged 
last year up to Jack-in-the- Box me the present season, 
and that No. 3 dredger, when delivered, would complete the 
work up to the dock entrance, at Middlesbrough. He recom- 
mended au extension of the half tide training walls below 
the fourth buoy on the south side, 1100 yards seaward, and 
on the north side near the seeond buoy, 200 yards. The re- 
port was adopted. The question of drainage is a very im- 
portant one to the people at Middlesbrough and Stockton, 
and it is satisfactory to see that the commissioners are doing 
all they can to maintain a good channel between Stockton 
and the sea. 


Coal and Coke. A good deal of coal is being shipped just 
now, but there is such a pressing demand for the best quali- 
ties of coke that makers find it difficult to mect the require- 
ments of the Cleveland district. 


The Mines.—The Cleveland ironstone mines are working | 
very satisfactorily. In a short time the yield will be/ 
materially increased by the opening of fresh mines in the | 
Guisbro’ district. 
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| Strike at Newoast!e-on-Tyne.— Yesterday the employéa at 
| Hawthorn’s engineering works, Newcastle, struck on ac- 
; count of the firm having postponed the question of paying 
| the wages weekly instead of fortnightly. It was understood 
by the men that the system of paying weekly would be 
commenced in February. There are about 1200 persons 
employed at these works, and they all turned out yesterday 
lafterncon. The acting partners of the firm have been 
waited upon, and have promised to commence weekly pays 
,on the 17th inst. Under these circumstances, it is expected 
that the employés will retarn to their work to-day. 


| The North of England Mining and Mechanical Engineers. 
At the general meeting of this society, held at Newcastle 
on Saturday—Mr. L. L. Bellin the chair—there was a dis- 
cussion on Underground Surveying. 
' 


HMMS. GLATTON. 


Dvunixe the present week there has been launched, or 
rather floated out of dock, at Chatham the Glatton, the first 
vessel of the regular low freeboard monitor type which has 
been constructed for the British navy. The principal 
mensions of the Glatton are as follows: 

ik. in. 
Length overall... we 263 6 
»» between perpendiculars 245 «(0 
j Extreme beam is 54 COO 
| Depth of hold oo eee 19 4 
| Draught, loaded 19 0 
| At the draught just mentioned the Glatton has 3 ft. of 
| freeboard, but this can be diminished to 2 ft. by taking in 
| water ballast. The vessel is armoured along her whole 
length with two strakes of plates, each 3 {t. wide, the upper 
12in., the lower 10in. thick, the thicknesses being the same 
for the entire length of the belt, saving two plates in each 
strake at each end of the ship, where a slight diminution 
is made to 10in. and 8in. Upon the deck is raised a heavily- 
armoured oval fort or chamber, carrying atop at the forward 
end a massive armoured turret for the two 600-pounder 25- 
ton guns. The sides or “breastwork” of this deck-chamber 
are about 94 ft. high and plated over their whole extent with 
12 in. armour. e turret is plated over and around the 
| gun ports with armour 14in. thick, and over the remainder 
of its cireumference with 12in. iron. The turret is 31 ft. in 
external diameter, and will train by rack and pinion gear ; 
the armour of the hull has a backing of 17 in. of oak behind 
| the 12 in. plates, and of 16 in. behind the Min. plates. The 
backing of the 12 in. plating of the breastwork is fs in. of oak. 
|The space around the base of the turret is covered with 
| glacis plates, 8 ft. 6 in. wide and 3 in. thick, for a distance of 
Sin., thence tapering away gradua!ly to 1} in. thick at the 
margins. The armour of the bull is not made flash with the 
| ship’s side, but is carried on a square overhanging bracket- 
| shelf projecting, with the 2@ in. of wood backing behind the 
armour, to a distance of 2 ft. 6 in. from the external skin of 
the hull. Like all the late chief constructor's ships, the hull 
has a double bottom and sides, the distance bet ween the skins 
being 2ft. beneath, and thence tapering to 4 ft. atop of the 
sides at the level of armour bracket. There are girders and 
bulkheads dividing the double-skin spaces into water-tight 
compartments, and giving passages on each sile of the vessel. 
The plating of the deck is of 3 im. of iron, covered by 6 in. 
of oak planking. The object of this is to avoid danger 
from shells falling vertically upon the deck; but this pro- 
tection is gained at the expense of increasing the armour of 
the ship by about 600 tons, or, as Mr. Reed says, by addin 
armour sufficient to plate the sides of the vessel all roun 
with 9 in. iron, and add 7 ft. to the freeboard. 

Above the armoured breast work, at 19 ft. above the proper 
deck, there is a flying-deck over the central body of the 
vessel, the sides of which are encased by thin iron hammock 
berthings. The underside of this flying-deck is a with 
din. iron to prevent anything being torn away by the con- 
cussion of the discharge of the guns when the turret is trained 
to fire abaft. Through this flying-deck the oval chimney- 
stack and the captain’s staircase are brought; and at the 
fore end the ordinary steering wheel is placed. In action 
a steering wheel within the armoured breastwork will be used. 
The rudder is of the balanced type. The ship's boats are 
slung over the flying deck, and are brought inboard by a 
boom having its bearing against the signal mast. The 
manner of placing and securing the four strong Martin's 
anchors isexceilent. They are not allowed to project beyond 
the ship’s side, but are brought in clear of everythfog external, 
and secured each upon a separate inclined slip-way from 
which they have only to be let go to fall into the sea. 
Derricks are provided for getting them on to these slip-ways. 
The Glatton is provided with twin serews driven by engines 
of 500 nominal horse power,.constructed by Messrs. Laird 
Brothers, and intended to work up to 3000 horse power indi- 
cated. In addition to her gun she carries a raw, which pro- 
trades 8 ft. from the stem, but whether she will possess that 
speed.combined with handiness, which is so essential in a 
vessel intended to be employed for ramming purposes, is as 
yet an open question. 





PorTiaxnd Breakwater.—On Saturday last, at noon, the 
operations connected with the construction of the Portland 
Breakwater were brought to a close by the depositing of the 
last stone, without the slightest display or ostentation, Mr. 
Coode, the engineer-in-chief being present at the time. We 
have not heard whether there is to be any forma! ceremony. 
There are pow in the harbour, under the sheltering influ- 
ence of the break water, the whole of the Channel Squadron, 
consisting of our finest ironclads—the Minotaur, Agincourt, 
Northumberland, Hercules, Monarch, Warrior, Inconstant, 
and Achilles. The gales of the last five or six months, 
many of which of been unusually severe, have not done the 
slightest damage to the work. It may therefore be regarded 
not only as finished, but safe from injury. 
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OUR PATENT LAWS. 

Tue attention of Parliament has been again 
lireeted to the state of our patent laws, Mr. 
Samuelson having on Tuesday last successfully 


473... 
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in such manufactures, while they, in return, by 
employing his patented plans and paying him 
royalty, eqnally benefit him, Nothing ean be fairer 
than this, or more in accordance with the intentions 
of nature which Mr. Macfie upholds. The fact is 
that patent laws are only means for insuring that 
an inventor shall get that which isdue tohim. Hf we 
all lived in such a highly proper state of society that 
everybody who profited xy an invention would, of 
his own accord, remunerate the inventor, there 
would of course be no occasion for patent laws at 
all, just as if everybody was of the most perfect 
moral character, there would be no need for locks 
and bolts, police, or laws for the protection of life 
and property. This millennium has not yet arrived, 
however, nor is it likely to arrive just at present, 
and in the meantime, therefore, patent laws are a 
necessity, and afford the only practical means of 
doing justice to inventors, Mr. Macfie’s arguments 
to the contrary notwithstanding. 

Of the several members who spoke on the sub- 
ject on Tuesday by far the larger majority were in 
favour of the continuance of the patent system, 
and, in fact, Mr. Macfie’s only genuine supporter 
was Mr. G, Gregory, whose sole reason for desiring 
to abolish patents appeared to be the present un- 
satisfactory state of our patent laws. Mr. Samuda, 
also, appeared rather to tend towards Mr. Mactie’s 
views, as he stated his belief “ that as a rule in- 
ventors lost rather than gained by taking out 
patents, and if inventors gained nothing, while the 
public lost, our patent system must be considered 
a failure.” Jf Mr, Samuda’s premjses were 
correct his conclusion might possibly be true; but 
we deny that the premises are correct, and we 
deny that the opponents of patents have ever yet 
been able to prove their assertion that the publie 
have been losers by the protection which patents 
| afford to inventors. 
| Mr. Mundella, Mr. Cave, the Attorney-General, 
|Mr. Hinde Palmer, and Mr. Platt, all spoke in 
| favour of patents, while they, at the same time, all 
| agreed that our present system of granting patents 
jis defective in many important particulars. We 
| ourselves take the same view, and while we main- 
tain, as we always have maintained, that to abolish 
the protection which patents afford to inventors 
would be to inflict a monstrous injustice upon a 
class of men who especially deserve well of the 
nation, we are perfectly ready to admit that our 
patent legislation requires a most strict investiga- 
tion and revision. We do not intend to enter; at 
| present, into a detailed consideration of the defects 
of our patent law as it at present exists, as Mr. 
Hinde Palmer obtained leave on Tuesday to intro- 
duce a Bill to amend that law, and we prefer leay- 
ing the subject until this Bill has heme pie 80 
that we may speak at the same time of the existing 
defects and the proposed remedies for them. While, 
however, we do not intend to enter into details, we 





moved for the appointment of a Select Committee | desire to say a few words on the broad points of 


‘to inquire into the law, practice, and effect of | 
grants of letters patent for inventions.” In intro- 
ducing bis motion Mr. Samuelson treated the sub- 
ject very fairly. He maintained that it was only 
just that patents should be granted, and showed 
that the protection which patents give is necessary 
to poor inventors, to enable them to treat wit 
capitalists for means to carry out their plans; but 
he at the same time admitted that there were many 
grave objections to the present system of granting 
patents, and that an improvement was necessary. 
\ltogether Mr. Samuelson was in favour of a pre- 
liminary examination to ascertain that an invention 
‘was new, that it was sufficiently described, and 
that it was useful,” while, with regard to patent liti- 
gation, he did not consider that an attempt should 
be made to render it easier or to improve it, but to 
render it needless. We cannot altogether agree 
with Mr. Samuelson’s remarks about patent litiga- 
tion, but, as we intend to speak of this subject pre- 
sently, we shall say no more about it here. 

Mr. Samuelson’s motion was seeonded by Mr. 
Macfie, who as usual condemned patents altogether, 
and urged his well-known and threadbare argu- 
ments against them. Mr. Macfie observed that: 
‘It was going against nature to debar people from 
profiting by the inventions of others. Nature in- 
tended that we should be mutual benefactors.” Just 
80, Mr. Macfie, and we cannot see that a properly 
worked patent law in any way interferes wit 
this beneficent intention of nature. The inventor 
of improved mechanical appliances or of improved 
modes of manufacture conveys a direct benefit 


the question. The object of a patent law, we take 
it, is to grant peepee for really novel and useful 
inventions, and hence one most important point to 
be settled in framing such a law is how to insure, 
as far as possible, that the inventions to which pro- 
tection is granted are really novel and useful, or, in 
other words, to insure that a patent, when granted, 
shall really be valid. The United States Commis- 
sioner of Patents in his report for the co 1868 
says: ‘* The granting of improper and illegal pa- 
tents defeats every object and proposal of patent 
laws. It serves to mislead and deceive the public, 
and to subject them to the annoyances of unjust 
and invalid claims. It throws distrust and discredit 
upon patented property, and injures the saleable 
value of meritorious inventions.” With these re- 
marks we, in the main, agree; and we bave over 
and over again protested in this journal against the 
issue of patents which were manifestly invalid, as 
being a decided blot on our present patent system. 
While making this statement, however, we are quite 
ready to acknowledge that there are difficulties in 
the way of proving or disproving the validity of 


by no means easy to overcome practically. : 
The motto of the British Patent Office is, practi- 
cally, Caveat emptor. ts business is conducted on 
the principle that it is to the interest of every in- 
wading patentee to determine for himself whether 
his irvention has or has not the charm of novelty, 
and he is also presumed to be the best judge of its 
utility. So long as certain legal forms are complied 
with, a patent is granted to almost any applicant who 
chooses to consider it worth his while to pay the 





upon those employing such appliances, or employed 


the claim for many a proposed patent, which it is | ga 


fees necessary for obtaining protection for his plans, 
It is true that, theoretically, patents are subjected 
to a certain examination, and it is true, also, that in 
some instances patents are refused ; but these latter 
cases are but few and far between, and, moreover, 
the vast majority of such refusals are due to certain 
technical objections, and not to the want of novelty 
or practical utility in the invention for which a 
patent is demanded. Practically, then, our system 
may be considered as one which grants a patent to 
any one who chooses to pay for it. 

According to the American patent system, on the 
other hand, an attempt » made to determine the 
validity of any elaim before ihe protection of a 
patent is granted for it. Each apphustion is placed 
io the hands of an examiner, who reports upon it, 
and if his report is favourable the patent is issued 
without further inquiry ; while, if, on the contrary, 
his decision is unfavourable, the grounds for refusal 
are stated, and it is left open to the applicant to 
prove that these grounds are insufficient. ‘Theoreti. 
cally, nothing could be more perfect than this 
system ; practically, however, it has its defects, as 
we shall show presently. 

‘Taking, then, the British and American Patent 
Laws as representatives of two great systems, the 
question arises as to which of the two is the beat 
calculated to insure the issue of valid patents, and 
of valid patents only? 'To this question the general 
reply of those who have not given the subject their 
special consideration, would probably be in favour 
of the American system, and that system is at first 
sight such a promising one, that we need not be 
astonished at such a result. ‘here is an old proverb, 
however, which affirms that “ali is not gold that 
glitters,” and this proverb appears to be in man 
respects applicable to the American patent law as it 
at present exists, The fact is that the preliminary 
examination carried out in the United States does 
wot prevent the issue of invalid patents, neither does 
it prevent protection from being granted to plans 
which are not merely not * usefal;” but are really 
absdlutely ridiculous and not worth the paper the 
application is written upon. No doubt the pre- 
liminary examination greatly diminishes the number 
of invalid patents which would otherwise be granted ; 
but it is evidently impossible that any practicable 
system of preliminary examination can ever be 
perfect, and the question to be decided is whether 
an imperfect system is worth what it costs. Very 
much this view of the question was taken on Tues- 
day night by the Attorney-General, who, with 
regard to this point, quoted a portion of the evi- 
dence given by Mr. Bennet Wooderoft, before a 
former committee. Mr, Woodcroft said: “ The 
system of preliminary examination has been tried 
and found wanting. It is in operation in Prussia, 
but does not give satisfaction, It was tried in 
France, Austria, Sardinia, and Belgium, but, being 
most unsatisfactory, was abandoned in each country. 
It is now going on in America at an enormous ex- 
pense, and the Chief Commissioner wrote to me to 
say that it was a very inadequate system, and a 
very unfair one.” Much similar evidence could be 
adduced, if necessary, and we could further quote 
many extracts from the press of the United States 
showing that the Americans are by no means per- 
feetly satisfied with their system as it stands; and 
this being the case, we think that we are perfectly 
justified in believing that any system of “mpage 
examination which is practically available is by no 
means an infallible panacea for invalid patents. 
While doubtful of the benefits of such a system 
of preliminary examination as is carried out in the 
United States, we yet consider that far more dis- 
crimination shotld be exercised in the granting of 
patente than is at present the case, and we especially 
maintain that a patentee should be compelled to ex- 
plain clearly by his specification and drawings the 
novel points which he considers form hia invertion. 
At present many specifications are expressly framed 
so as to give aa little information as ible as to 
what the invention to which they refer pen? is ; 
and this, of itself, leads to endless trouble and liti- 
tion. ‘This abuse was referred to forcibly by 
Mr. Platt, on Tuesday night, and it is one worthy 
of the special attention of the Select Committee, 

In opposition to Mr. Saruelson’s views, also, we 
deem it especially advisable that our modes of con- 
ducting patent litigation should undergo thorough 
revision. We have no wish to encourage laweuite, 
but as such suite will take place, we maintain thet 
they should be so conducted as to avoid giving 
undue power to that side which las the most 
money to spend. Our present modes of carrying 
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on patent pa go are most costly, unwieldy, and 
uncertain, and we regard them as requiring re- 
vision, perhaps more than a other part of our 
patent system. We shall not, however, pursue the 
subject further here, but we intend to return to it 
on an early occasion when Mr. Hinde Palmer's Bill 


is before the public. 


——~—_ 





THE SANITARY COMMISSION. 

Ir is only a little more than twenty years ago 
since the first great steps were taken to improve 
the general sanitary condition of the United King- 
dom, and this all-important subject, commenced 
#0 recently, and followed up since that time with 
more oc less activity of legislation, still hangs be- 
hind the progress of the time, and to-day we are 
obliged to admit that our increased knowledge of 
the causes of disease and mortality has done but 
comparatively little towards enabling us to remove 
the former, and check the undue proportion of the 
latter. Yet the means whereby all this could be 
done are clearly known, and generally understood ; 
the real] difficulty lies in devising the machinery by 
which to effect it, and in keeping that machinery at 
work. There is, besides, the labour of dealing con- 
stantly with the enormous masses of disease-en- 
gendering impurities, all the long arrears of years to 
work up—arrears which include not merely the ma- 
terial work to be performed, but the ignorance, the 
prejudice, the indifference that exist where they are 
most necessary—and yet most difficult to eradicate 
—in the head-centres of the hot-beds of disease. 

It is with a full knowledge of all the difficulties 
which beset the work of general sanitary reform, 
and a consciousness that the obstacles increase 
with delay, that the Commissioners, whose report 
has just been published, have approached their 
work, One of the first conclusions they have 
pointed out, one that is patent to all, but which it 
is all-important should be brought under official 
notice, is that the present method of sanitary ad- 
ministration is inefficient, indeed, totally unfit for 
ita responsibilities, Not only does the insignificant 
area of the parochial unit, as is pointed out in the 
report, minimise the selection of sanitary officers, 
but it involves necessarily an antagonism of in- 
terests instead of union of opinion, by which alone 
works of the nature de can be carried out. In 
many districts, doubtless, the officers intrusted with 
matters sanitary are zealous and untiring, in not a 
few instances they are capable and efficient men, 
but a plan which places the carrying out of a uni- 
versal publie necessity, in a thousand different hands, 
without a central and supreme guiding and control- 
ling influence, can scarcely be dignified with the 
name of system. ‘The cumbrous inefficient mecha- 
uism of existing legislation can barely be enforced 
even under the most energetic management, whilst 
for the most part it is allowed to rust unmoved, and 
the many lives for whose sake it was schemed are 
permitted to be sacrificed. As is pointed outin the 
report, local self-government is a thing dear to the 
hearts of Englishman, a source of national pride. But 
in this matter of public health, it is a thing dearly 
purchased at the price of disease and its accompany- 
ing evils. If, therefore, it may be found that any 
other system of legislation can be made to answer 
better than that of local government, that system 
should be adopted and snlavead at all costs. 

The labours of the Royal Commission have re- 
sulted in a large number of resolutions submitted 
for consideration in framing new measures, which, 
as is wisely remarked, should be at once simple 
and effective, readily enforced, and easily carried 
out. These are great things to achieve. And, 
first, it is recommended that while all previous 
statutes on the same subjects should be repealed 
unless they work harmoniously with the new mea- 
sure, it is of absolute importance that all such laws, 
instead of being in some degree at the pleasure of 
local authorities to accept or reject, there should no 
longer be any choice, so that sanitary reform should 
be made in all cases compulsory, and not voluntary. 
In this, in fact, lies the whole secret of previous 
failures and neglect, Numerous reasons at present 
influence local authorities in deterring them from 
carrying out the necessary works. They may lack 
energy, they may not have the opportunity of get- 
ting able men to carry out those works; or per- 
sonal motives may deterthem. Indeed, it is scarcely 
worth while to attempt to catalogue the causes 
which prevent unenviable tasks from being carried 
out when such tasks are practically optional. 

It suggested that the administration of the Gene- 
ral Health Laws, as well as those for the relief of the 





—- 4 





poor, should be vested in one Central authority, who 
should have appointed to him the necessary staff 
for carrying out his instructions, and for i 
the general business of his department. We shoul 
imagine that for some years, at all events, the 
central authority would find ample occupation in 
fulfilling the duties of the Sanitary Department 
alone. This Central authority should necessarily 
possess full powers of supervision and direction 
over the various local authorities, and he should, 
“upon, or without, application from a local 
authority, or other interested party, after local 
inquiry, have power, by absolute order in un- 
opposed cases, and by provisional order in opposed 
cases, have the power, amongst other things : 

‘1. To unite or combine districts and authorities 
for all or any purposes of their constitution. 

“9. ‘To divide districts. 

“3. To make additions to and separations from 
them. 

‘+4. To dissolve and readjust them. 

** And, in each case, by absolute, or, as the case 
may be, provisional orders, to prescribe the neces- 
sary terms and conditions.” 

tt is deemed expedient that the powers of the 


new Statute should not interfere with existing local | 
boards or their liabilities, and these would be | 
therefore maintained to carry out the instructions | 


of the central authority. 

The privileges of local self-government would 
therefore practically cease to exist, the various 
heads of such government being merged into the 
central department, and it would be found neces- 
sary, doubtless, that the power reserved to the 
chief authority should be freely used in rearranging 
districts, and re-electing the members of the various 
local boards. 

It is recommended also that the central authority 
should be permitted the privilege of inspecting 
voluntarily supported hospitals, aud that he should 
from time to time offer suggestions for their better 
management and organisation, if such suggestions 
be found necessary. 

The Local Health authorities should always, 
under the supervision of the central authority, 
possess power to execute proper works of drainage, 
and they should take se in the formation of 
Boards under the Land Drainage Act, “ for carry- 
out more extended operations of drainage and water 
economy than can be effected within their proper 


districts ;’ and they should also, after proper! 


inquiry, possess powers for acquiring water or 


water-bearing land, for the purpose of securing | 
improved water supplies, under their respective | 


jurisdictions. 


An efficient system of periodical inspection of the | 
action of the local authorities is especially recom- 
mended and the Central authority must possess the | 


power of enforcing the fulfilment of the various 
clauses of the new statute, being able to subject to 


penalties and legal proceedings any local board | 


neglecting to fulfil its duties, and it should also 


have the power of carrying out any work neglected | 
to be done, and of imposing rates upon the districts | 


to defray their cost. 

From these various resolutions, the chief of which 
we have thus briefly embodied, it will be seen that 
the experience gained by the Committee appointed 


to inquire into this question of the national health, | 


points out the necessity, firstly, of making all 
measures for promoting the public health impera- 
tive, not voluntary; secondly, that it is necessary 
the numerous independent irresponsible local 
boards should be employed as the instruments for 
carrying out the necessary works, their organisa- 
tions being modified where advisable, and being 
under control always; and, thirdly, thatthe real 
absolute power should be vested in the Central 
authority, who should point out what is re- 
quired in each district. We believe that this 
is in reality the only system upon which a 
true and effective sanitary reform can be achieved, 
but if such a policy be pursued, it will be above all 
things necessary that the great controlling power 
be not found wanting, and it is to be hoped either 
that this power will be competent to point out that 
which is required, and to deal with sanitary en- 
gineering matters in all ita details, or that it will be 
guided in its actions by those who are competent to 
advise. If the great labours of sanitary reform be 
thrown one authority, the present shadow of 
responsibility would be removed from the various 
local boards, and it is above all things n . 
that the new department should be equal to its 
task. 


THE INDIAN ENGINEERING COLLEGE. 
Ix whatever interests the resolution of last Friday 
night, regarding the new Civil En ing College 
for India, was ht forward, there can be no 
uestion that the charge of proposing it was con- 
to very inefficient hands, and the seconder and 
supporters of the resolution evidently were very 
little acquainted with the subject upon which they 
spoke. For by a careful reference to the college 
p ctus, it will be clearly seen that the privilege 
sought to be obtained by the resolution in reality 
already exists; and that, as we shall presently show, 
students from other institutions will be able to 
obtain admission to the Government service even 
under the existing regulations. After reading 
carefully through the discussion, we are at a loss, 
therefore, to discover the real object with which 
the resolution was introduced. It was clearly not 
a political move for the purpose of defeating the 
Government, for the proposer and several of the 
supporters of the resolution belong to the Govern- 
ment party, and it now appeared that Sir F. Gold- 
smid did not intend to divide the House after the ex- 
—— given by the Chancellor of the Exchequer, 
yut the division was forced by Dr. Ball, and the Go- 
vernment, being thereby taken by surprise, were 
defeated by a small majority. It peer not have 
been proposed in the interests of India, for the very 
aim and object of the Indian Engineering College is 
to provide the means, which are at present proved 
by long experience to be wanting, for supplying that 
| country with an efficient staff of officers to whom 
may be entrusted the control of the a of 
about eight millions sterling annually upon her 
public works. There can be no question that, in 
order to obtain such a result, any country would be 
| fully justified in incurring a moderate expenditure ; 
indeed, on the Continent, it is the rule and not the 
exception that Government engineers are educated 
sometimes wholly, and sometimes only partially, 
at the expense of the State. In France the several 
engineering schools cost the State 835,700 francs a 
year; in Holland, according to the last budget the 
annual expenses on this account were 94,250 florins ; 
Sweden has contributed 23,500/. towards schools 
tending to promote mining and agricultural in- 
dustries, and all instruction in them is given free. 
In Russia the Institute of Ways of Communication 
and the Institute of Mines are set down in the annual 
budget, as costing the Government 207,326 roubles 
for their maintenance, which sum provides for the 
education and maintenance of a certain number of 
“needy students.” In Switzerland the fees paid 
by students at the engineering colleges are merel 
nominal, and, such as they are, are often remitted, 
In Italy the university schools, and the schools of 
application, are all at the charge of the Government, 
both as to the pay of the professors, and as to the 
cost of the museum, laboratories, &c., and students 
are required to pay only nominal fees for their 
education. And in Spain all the students of the 
engineering schools are maintained at the public 
expense, the students paying nothing. The Indian 
Engineering College , a8 was stated by Mr. 
Grant-Duff in reply to Mr. Dickinson, been esta- 
blished upon a scale calculated not only to be no 
burden upon the Indian revenues, but actually to 
contribute some small sum towards them. | So far as 
the expense of the college is concerned India can 
| then have no cause of complaint, whilst the more 
highly educated engineers, which it will be the 
means of providing for her use, cannot fail to prove 
of inestimable value. Neither does it appear that 
|the new college will in any way interfere with the 
|} admission of natives into the Indian Public Works 
| Department. There are already engineering colleges 
jin India, as was pointed out by Colonel Sykes, and 
| we have never heard that part of the new scheme 
| was todo away with those institutions, for it is 
| stated in the college prospectus that the Public 
Works Department is supplied, amongst other 
sources, from ‘‘ passed students of Government 
civil engineering colleges in England and India,” 
and from “ deserving su inates promoted,” 

Was the resolution of the House of Commons 
proposed in the interests of engineering students in 
this country? A little consideration will, we think, 
clearly dispose of any such idea, It is clear that 
the Tadian Government has the most undoubted 
right to determine the qualification which it in- 
tends to exact from candidates for its engineer 
appointments, and even at the low standard at which 
it hitherto been fixed, and which was certainly 
by no means too high, a sufficient number of qualified 
candidates could not be obtained. And of such as 
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were a it was stated by Mr. Grant-Daff, 
that the young men were not generally sufficiently 
advanced to be able to profit by the technical in- 
struction they afterwards got at the college in India, 
and it was found necessary to take them away for 
active service long before they had finished receiving 
the necessary instruction. After ten years’ trial the 
open competitive system has entirely broken down ; 
and no wonder, for as was pointed out by Dr. Play- 
fair, the universities and colleges of the United King- 
dom and Ireland confine their a education 
to one purely theoretical, and theoretical education 
alone has proved wholly insufficient for the p 
required. The interests of India, then, require that 
a higher qualification shall be demanded of her 
engineers on first appointment, and as existing 
institutions are not capable of meeting such require- 
ments by turning out more highly trained candidates 
for the fadion Public Works Department, so far as 
their theoretical attainments are concerned, and 
since the practical edueation of such candidates had 
drifted into a very inferior channel wherein real 
attainments were sacrificed to just such superficial 
cramming as would soahanly barely succeed 
in enabling the more intelligent ones to “ pull 
through,” and to obtain Government appointments, 
without possessing, however, any equitable claim 
thereto, it is clearly in the direct interests of En- 
gineering students that some institution should be 
established capable of affording a superior profes- 
sional education to what has hitherto been obtain- 
able ; and in spite of Mr. Winterbotham’s allusion 
to the ‘“‘ boundless pecuniary resources” of the 
Indian Government, and his subsequent assertion, 
which was evidently intended to have some hidden 
meaning, that “ other institutions were not wantin 
in funds,” we maintain that the means of effectually 
carrying out the training of engineers for India 
are more likely to be found within the scope of the 
Indian Government than of any public educational 
establishment. If the existing schools have pos- 
sessed the means of improving the professional 
education imparted at their establishments and 
have failed to do so—and it is not open to question 
that they have not improved them to the desired 
extent—then they primarily are responsible for the 
establishment of the Indian Engineering College, 
against which they declaim so much, and the Indian 
Government, in establishing the same, has gone 
out of its way somewhat to serve the interests alike 
of India and of engineering students in England. 
If the means for improving technical education are 
not wanting in this country, by all means let them 
be at once applied to that purpose without stint, 
and then os ee some grounds may be discovered, 
but which do not at present exist, for the arguments 
recently employed in the House of Commons against 
the necessity for the Government Engineering 
College. 

There only now remains to consider the interests 
of the universities in the United Kingdom and 
Ireland where classes for education in engineering 
already exist, and which have hitherto been entitled 
to send up candidates to the annual competitive 
examinations for direct appointments to India. 
Now we have it upon the authority of the Under 
Secretary of State for India, whose statement ap- 
pears fully borne out by the returns to Parliament 
on the subject, that these institutions often contri- 
buted but ‘‘one or two men, or perhaps often only 
the fraction of a man, to the successful lists of en- 
gineering education.” They may, however, have 
furnished a greater number of unsuccessful candi- 
dates, but of that we cannot say. If these institu- 
tions have been satisfied with the ion of the 
mere privilege of sending up candidates—which has 
no doubt had the msc yo er in attracting a large 
number of students to them—and if they have been 
indifferent as to whether or not they passed the 
competitive test for appointments, it cannot fairly 
be held that they are entitled to one moment's con- 
sideration as to whether the action now taken by 
the Indian Government will be detrimental to their 
interests or not. Mr. Gordon remarked that “ this 
scheme would be an injustice to Scotland, where 
many young men received instruction which would 
go far to fit them for this employment; and it 
would in effect handicap all existing institutions in 
this country. The scheme would also go far to 
destroy the engineering chairs in Edinburgh and 
Glasgow.” We emphatically deny the plea of in- 
justice to Scotland, or to any other part of the 

Jnited Kingdom. The existing institutions may 
be said to have fairly handicapped themselves, by 
not moving with the times and supplying a want 





but too ap t; and as to the chairs of engineer- 
ing in Edinburgh and Glasgow, they weed 
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¢ resolution of the House, then, so far as we 
can understand it, and in consideration of the ° 
ments now set forth, can only have been in 
the direct interests of the educational institutions in 
this country ; but what will be its effect? As we 
have stated above, the privilege al exists of 
other colleges sending ao pupils for Indian 
engineer appointments, is is sufficiently ap- 
parent from the terms of the college prospectus, 
wherein it is stated, at page 3, paragraph 18, as 
follows : 

Although students will ordinarily be required to go through 
a three years’ course, that condition may be dispensed with 
in the case of those who on edunlesion chat setiefe the exllege 
authorities that they possess already a oe knowled 
of the subjects taught at the college. students will 
permitted to enter at once on the second year’s course of in- 
struction, and to qualify for the public service im two in- 
stead‘of three years. Similarh third year’s course of 
practical engineering may be di with in the case of 
thoee who can show that they have already gone through 
an equivalent course. Students, consequently, who may 
found entitled to both of these dispensations, will become 
eligible for appointment to the public service after a single 
year’s residence at the college, and this period may be still 
further reduced in special cases to a time sufficient to enable 
the student to go through the various exercises which form a 
part of the college final examination, 

If this means anything at all, it is that, in certain 
cases, students of more advanced qualification will 
only be required to remain at the college a sufficient 
time to enable the authorities to satisfy themselves 
as to their attainments; and what more, we ask, can 
be required by those in whose supposed interests 


€/the resolution was apparently brought forward ? 


In any case, as it is desirable that no young en- 
gineer should be sent out to India without having 
previously had some practical experience in this 
country, and as the existing colleges are unable to 
combine practice with their theoretical teaching, 
that must be left to other hands than theirs, and it 
appears highly desirable that the selection of en- 
gineers, under whom passed students are to com- 
plete their education in this country, should be 
selected by the Indian Government, and not be left 
to chance and to the selection of candidates them- 
selves, as has hitherto been the case, or what is in- 
tended to be really practical training, will inevitably 
sink into a system of cramming for the final exami- 
nation, similar to that which had grown up in con- 
nexion with the recent competitive examinations for 
direct appointments to India. As the students 
from these colleges, then, are to be permitted to 
compete for appointments with the students from 
the Indian Engineering College, the proposed stan- 
dard of qualification must be lowered to meet the 
level of the capabilities of the former, or they must 
raise their level to the standard fixed for the latter, 
No one will surely be found to advocate the first 
alternative, not even Sir F. Goldsmid nor Mr. 
Dickinson, who evinced their interest in the subject 
so far as to become sponsors to the resolution. ‘The 
second alternative, then, must inevitably be the one 
adopted; but that is the case already, and we do 
not suppose that the Indian Government will have 
any objection to take the best engineers it can get, 
even though they be not educated entirely at its own 
college. As the case now stands, the Government 
college, so far from becoming itself a monopoly, will 
simply have been the means of breaking up a very 
ill-conducted monopoly, by starting in wholesome 
competition with previously existing establishments ; 
and we have little doubt, from what we have been 
able to learn of the contemplated educational ar- 
rangements for the Indian college, that experience 
will prove Sir F. Goldsmid’s adaptation of a well 
known rhyme thereto will still be applicable, with 
a slight modification, and that 

No man can Roman lore acquire, or Attic, 

Or sacred, physical, or mathematic ; 

Or Indian tongues, or engineering skill, 

Better than in the bowers of Cooper’s-hill. 








RAILWAYS IN TURKEY. 
WHATEVER may be the present position of Turkey, 
political or social, however low may be its status in 
these respects, there can be no doubt that it is 
taking a great step towards the amelioration of its 
condition, by vigorously promoting the construction 
of railways, both in ite Eu and Asiatic pro- 
vinces. A number of lines have been contracted 
for in Roumelia, Macedonia, and Bosnia, with a 





view to connect the capital of Turkey with the net- 


work of lines of railway. Should no un- 
toward event occur, there is every of unin- 
railway i ween London 


lian Railway, a line of much im as des- 
tined to become the dak Semone tee. 
stanti and the rest of The official in- 
auguration of the first instalment of 104 miles of this 
line took place on the 4th of Ji . the cere- 
mony being performed by the Grand V: and the 
State ministers of Turkey. The line commences at 
Constan , the al station is called Yedi- 
Kulé, and is situated within the walls of Anastasius. 
The first station is at Makrikeny, the second at 
St. Stefano, and the third—which, for the t, 
will be the terminue—is at Kutchuk-T; medje, 
near the small lake of that name. It ee 
that about two years hence the capital of Turkey 
will be conn with Adrian a 
way which, at some future period, will be connected 
with the line running frum Verns to Rustchuk, It 
is estimated that the entire railway, when completed, 
will cost seventy-five millions sterling. this 
amount, twenty-five millions are to be raised b 
the Porte, and fifty millions by the Société Impé- 
riale Concessionaire, which has been formed for 
constructing railways in E Turkey. 
This society recently published in Constantinople 

an interesting document respecting the railways, 
for the construction of which the Porte has granted 
them concessions. From this it appears that 
the several lines of railway conceded will measure, 
when completed, about 2400 kilometres, or rather 
more than 1600 miles. ‘The surveys of these lines 
are in a forward state, more than half being finished. 
The first line from the capital to Adrianople—to 
the opening of the first section of which we have 
just referred—will be 190 kilometres, or about 140 
miles in length. Another line, starting from 
Dédeagh, close to Enos, and following the valley of 
the Maritza for about 90 miles, will conpect 
Adrianople with the Archipelago. The former line 
will be completed in about two years, but the latter 
is expected to be opened in January, 1872. The 
route of a third line is from Salonica, along the 
valley of the Vardar to Uskup, a distance of about 
160 miles, ‘This line, which will thus tap the fertile 
resources of Macedonia, will be partly opened at 
the end of the present year, whilst the whole line 
has to be completed by June, 1872. A fourth line 
will run from Adrianople by way of Philippopolis, 
towards the frontier of Servia, a distance of 200 
miles, and will be completed simultaneously with 
the line connecting Adrianople with the capital. In 
the last place, there will be a short line of about 
80 miles in length, from Novi Bazar to Banjaluka, 
connecting the Ottoman and Austrian Railways, 
and forming the basis or trunk of the Bosnian lines. 
Thus there will be 1080 kilometres, or more than 
700 miles of railway partially completed in European 
‘Turkey during the present year, the whole being 
finished in 1872. ‘This will be almost half the total 
length of line at present arranged for construction 
by the Société Impériale Concessionaire. In the 
meantime, the terminus will be brought into the 
city, winding round by the old walls from the 
Seven Towers, past Seraglio point to the Stamboul 
side of a new bridge which is now in course of con- 
struction. 
But besides this hopeful project which the 
Turkish Government is energetically pushing for- 
ward, it is also embarking in schemes of a still more 
igantic nature. The Porte will not, however, 
[ove to find the capital for those enterprises, al- 
though it has guaranteed interest upon it, which in 
the ag te will amount to a considerable sum. 
The further scheme is the construction of the 
Asiatic line of railway, which, starting from Scutari, 
opposite Stamboul, will dive into the hitherto 
nent unexplored regions of Asia Minor, and will 
eventually open up to the commerce of the world a 
country a8 large as Spain. ‘This is no new project, 
inasmuch as it is now about twenty-five years since 
the adhesion of the Porte was given to the magnifi- 
cent scheme of making Constantinople the grand 
central point of junction between the E 
and Asiatic lines of railway which are i in 
the course of time, to connect England with her 
vast empire in the East. Since that time a number 
of schemes have been promoted for effecting this 
object, but the idea as a whole was too vast for 


a line of raii- 





speculators to enter upon, and the schemes have all 
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on patent litigation are most costly, unwieldy, and 
uncertain, and we regard them as requiring re- 
vision, perhaps more than rm other part of our 
patent system. We shall not, however, pursue the 
subject further here, but we intend to return to it 
on an early occasion when Mr, Hinde Palmer's Bill 
is before the public. 


THE SANITARY COMMISSION. 

Ir is only a little more than twenty years ago 
since the first great steps were taken to improve 
the geveral sanitary condition of the United King- 
dom, and this all-important subject, commenced 
so recently, and followed up since that time with 
more or less activity of legislation, still hangs be- 
hind the p of the time, and to-day we are 
obliged tb admit that our increased knowledge of 
the causes of disease and mortality has done but 
comparatively little towards enabling us to remove 
the former, and check the undue proportion of the 
latter. Yet the means whereby all this could be 
done are clearly known, and generally understood ; 
the real difficulty lies in devising the machinery by 
which to effect it, and in keeping that machinery at 
work. There is, besides, the labour of dealing con- 
stantly with the enormous masses of disease-en- 
gendering impurities, all the long arrears of years to 
work up—arrears which include not merely the ma- 
terial work to be performed, but the ignorance, the 
prejudice, the indifference that exist where they are 
most necessary—and yet most difficult to eradicate 
—in the head-centres of the hot-beds of disease. 

It is with a full knowledge of all the difficulties 
which beset the work of general sanitary reform, 
and a consciousness that the obstacles increase 
with delay, that the Commissioners, whose report 
has just been published, have approached their 
work. One of the first conclusions they have 
pointed out, one that is patent to all, but which it 
is all-important should be brought under official 
notice, is that the present method of sanitary ad- 
ministration is inefficient, indeed, totally unfit for 
its responsibilities. Not only does the insignificant 
area of the parochial unit, as is pointed out in the 
report, minimise the selection of sanitary officers, 
but it involves necessarily an antagonism of in- 
terests instead of union of opinion, by which alone 
works of the nature required can be carried out. In 
many districts, doubtless, the officers intrusted with 
matters sanitary are zealous and untiring, in not a 
few instances they are capable and efficient men, 
but a plan which places the carrying out of a uni- 
versal public necessity, in a thousand different hands, 
without a central and supreme guiding and control- 
ling influence, can scarcely be dignified with the 
name of system. The cumbrous inefficient mecha- 
nism of existing legislation can barely be enforced 
even under the most energetic management, whilst 
for the most part it is allowed to rust unmoved, and 
the many lives for whose sake it was schemed are 
permitted to be sacrificed. As is pointed outin the 
report, local self-government is a thing dear to the 
hearts of Englishman, a source of national pride. But 
in this matter of public health, it is a thing dearly 
purchased at the price of disease and its accompany- 
mg evils. If, therefore, it may be found that any 
other system of legislation can be made to answer 
better than that of local government, that system 
should be adopted and enforced at all costs. 

The labours of the Royal Commission have re- 
sulted in a large number of resolutions submitted 
for consideration in framing new measures, which, 
as is wisely remarked, should be at once simple 
and effective, readily enforced, and easily carned 
out. These are great things to achieve. And, 
first, it is recommended that while all previous 
statutes on the same subjects should be repealed 
unless they work harmoniously with the new mea- 
sure, it is of absolute importance that all such laws, 
instead of being in some degree at the pleasure of 
local authorities to accept or reject, there should no 
longer be any choice, so that sani reform should 
be made in all cases compulsory, and not voluntary. 
In this, in fact, lies the whole secret of previous 
failures and neglect. Numerous reasons at present 
influence local authorities in deterring them from 
carrying out the necessary works. They may lack 
energy, they may not have the opportunity of get- 
ting able men to carry out those works; or per- 
soual motives may deterthem. Indeed, it is scarcely 
worth while to attempt to catalogue the causes 
which prevent unenviable tasks from being carried 
out when such tasks are practically optional. 

It suggested that the administration of the Gene- 
ral Health Laws, as well as those for the relief of the 
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poor, should be vested in one Central authority, who 
should have appointed to him the necessary staff 
for carrying out his instructions, and for managi 
the general business of his department. We should 
imagine that for some years, at all events, the 
central authority would find ample occupation in 
fulfilling the duties of the Sanitary Department 
alone. This Central authority should necessarily 
possess full powers of supervision and direction 
over the various local authorities, and he should, 
“upon, or without, application from a local 
authority, or other interested party, after local 
inquiry, have power, by absolute order in un- 
opposed eases, and by provisional order in opposed 
cases, have the power, amongst other things : 

“1. To unite or combine districts and authorities 
for all or any purposes of their constitution. 

“9. To divide districts. 

«3. To make additions to and separations from 
them. 

«4. To dissolve and readjust them. 

‘* And, in each case, by absolute, or, as the case 
may be, provisional orders, to prescribe the neces- 
sary terms and conditions.” 

t is deemed re that the powers of the 
new Statute should not interfere with existing local | 
boards or their liabilities, and these would be) 
therefore maintained to carry out the instructions | 
of the central authority. 

The privileges of Tocal self-government would 
therefore practically cease to exist, the various 
heads of such government being merged into the 
central department, and it would be found neces- 
sary, doubtless, that the power reserved to the 
chief authority should be freely used in rearranging 
districta, and re-electing the members of the various 
local boards. 

It is recommended also that the central authority 
should be permitted the privilege of inspecting 
voluntarily supported hospitals, and that he should 
from time to time offer suggestions for their better 
management and organisation, if such suggestions 
be found necessary. 

The Local Health authorities should always, 
under the supervision of the central authority, 
possess power to execute proper works of drainage, 
and they should take ar in the formation of 
Boards under the Land Drainage Act, “‘ for carry- 
out more extended operations of drainage and water | 
economy than can be effected within their proper 
districts; and they should also, after proper) 
inquiry, possess powers for acquiring water or} 
water-bearing land, for the — of securing | 
improved water supplies, under their respective | 
jurisdictions. | 

An efficient system of periodical inspection of the | 
action of the local authorities is especially recom- 
mended and the Central authority must possess the 
power of enforcing the fulfilment of the various 
clauses of the new statute, being able to subject to 
penalties and legal proceedings any local board 
neglecting to fulfil its duties, and it should also 
have the power of carrying out any work neglected | 
to be done, and of imposing rates upon the districts | 
to defray their cost. 

From these various resolutions, the chief of which 
we have thus briefly embodied, it will be seen that | 
the experience gained by the He ongnencety ar 
to inquire into this question of the national health, | 
points out the necessity, firstly, of making all | 
measures for promoting the public health impera- 
tive, not voluntary; secondly, that it is necessary 
the numerous independent irresponsible local 
boards should be employed as the instruments for 

} 





carrying out the necessary works, their organisa- 
tions being modified where advisable, and being | 
under control always; and, thirdly, thatthe real 
absolute power should be vested in the Central 
authority, who should point out what is re-' 
quired in each district. We believe that this| 
is in reality the only system upon which a} 
true and effective sanitary reform can be achieved, 
but if such a policy be ued, it will be above all 
things necessary that the great controlling power 
be not found eae. oe it is to be hoped either 
that this power will be competent to point out that 
which is required, and to deal with sanitary en- 
gineering matters in all ita details, or that it will be 
guided in its actions by those who are competent to 
advise. If the great labours of sanitary reform be 
thrown upon one authority, the present shadow of 
responsibility would be removed from the various 
local boards, and it is above all things necessary 


| year; in 





that the new department should be equal to its 
task. 


THE INDIAN ENGINEERING COLLEGE. 
nigh whatever meg we — of last Friday 
ight, i new Engineering Colle 
for India, was brought forward, there a + 
uestion that the charge of proposing it was con- 

to very inefficient hands, and the seconder and 
—— of the resolution evidently were very 
little acquainted with the subject upon which they 
spoke. For by a careful rence to the college 
p etus, it will be clearly seen that the privilege 
sought to be obtained by the resolution in reality 
already exists; and that, as we shall presently show, 
students from other institutions will be able to 
obtain admission to the Government service even 
under the existing regulations. After reading 
carefully through the discussion, we are at a loss, 
therefore, to discover the real object with which 
the resolution was introduced. It was clearly not 
a political move for the purpose of defeating the 
Government, for the ae gy and several of the 
supporters of the resolution belong to the Govern- 
ment party, and it now a that Sir F. Gold- 
smid did not intend to divide the House after the ex- 
poy es given by the Chancellor of the Exchequer, 
yut the division was forced by Dr. Ball, and the Go- 
vernment, being thereby taken by surprise, were 
defeated by a small majority. It could not have 
been proposed in the interests of India, for the very 


‘aim and object of the Indian Engineering College is 


to provide the means, which are at present proved 
by long experience to be wanting, for supplying that 
country with an efficient staff of officers to whom 
may be entrusted the control of the expenditure of 
about eight millions sterling annually upon her 
public works. There can be no question that, in 
order to obtain such a result, any country would be 


| fully justified in incurring a moderate expenditure ; 


indeed, on the Continent, it is the rule and not the 
exception that Government engineers are educated 
sometimes wholly, and sometimes only partially, 
at the expense of the State. In France the several 
—— schools cost the State 835,700 francs a 
olland, according to the last budget the 
annual expenses on this account were 94,250 florins ; 
Sweden has contributed 23,500/. towards schools 
tending to promote mining and agricultural in- 
dustries, rh pe instruction in them is given free. 
In Russia the Institute of Ways of Communication 
and the Institute of Mines are set down in the annual 
budget, as costing the Government 207,326 roubles 
for their maintenance, which sum provides for the 
education and maintenance of a certain number of 
“needy students.” In Switzerland the fees paid 
by students at the engineering colleges are merel 
nominal, and, such as they are, are often remitted, 
In Italy the university schools, and the schools of 
application, are all at the charge of the Government, 
both as to the pay of the professors, and as to the 
cost of the museum, laboratories, &c., and students 
are required to pay only nominal fees for their 
education. And in Spain all the students of the 


|engineering schools are maintained at the public 


expense, the students paying nothing. The Indian 
Engineering College , as was stated by Mr. 
Grant-Duff in reply to Mr. Dickinson, been esta- 
blished upon a scale calculated not only to be no 
burden upon the Indian revenues, but actually to 
contribute some small sum towards them. . So far as 
the expense of the college is concerned India can 
then have no cause of complaint, whilst the more 
highly educated engineers, which it will be the 
means of providing for her use, cannot fail to prove 
of inestimable value. Neither does it appear that 
the new college will in any way interfere with the 
admission of natives into the Indian Public Works 
Department. There are already engineering colleges 
in India, as was pointed out by Colonel Sykes, and 
we have never heard that of the new scheme 
was to do away with those institutions, for it is 
stated in the college prospectus that the Public 
Works Department is supplied, amongst other 
sources, from ‘‘ passed students of Government 
civil engineering colleges in England and India,” 
and from “ deserving subordinates promoted,” 

Was the resolution of the House of Commons 
proposed in the interests of engineering students in 
this country? A little consideration will, we think, 
clearly dispose of any such idea. It is clear that 
the Tadian Government has the most undoubted 
right to determine the qualification which it in- 
tends to exact from candidates for its engineer 
appointments, and even at the low standard at which 
it hitherto been fixed, and which was certainly 
by no means too high, a sufficient number of qualified 
candidates could not be obtained. And of such as 
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were eet it was stated by Mr. Grant-Duff, 
that the young men were not generally sufficiently 
advanced to be able to profit by the technical in- 
struction they afterwards got at the college in India, 
and it was found necessary to take them away for 
active service long before they had finished receiving 
the necessary instruction. After ten years’ trial the 
open competitive system bas entirely broken down ; 
and no wonder, for as was pointed out by Dr. Play- 
fair, the universities and colleges of the United King- 
dom and Ireland confine their engineering education 
to one purely theoretical, and theoretical education 
alone has proved wholly insufficient for the p 
required. ‘The interests of India, then, require that 
a higher qualification shall be demanded of her 
engineers on first appointment, and as existing 
institutions are not capable of meeting such require- 
ments by turning out more highly trained candidates 
for the fodian Public Works Department, so far as 
their theoretical attainments are concerned, and 
since the practical edueation of such candidates had 
drifted into a very inferior channel wherein real 
attainments were sacrificed to just such superficial 
cramming as would saibehly barely succeed 
in enabling the more intelligent ones to ‘‘ pull 
through,” and to obtain Government appointments, 
without possessing, however, any equitable claim 
thereto, it is clearly in the direct interests of En- 
gineering students that some institution should be 
established capable of affording a superior profes- 
sional education to what has hitherto been obtain- 
able ; and in spite of Mr, Winterbotham’s allusion 
to the “boundless pecuniary resources” of the 
Indian Government, and his subsequent assertion, 
which was evidently intended to have some hidden 
meaning, that ‘other institutions were not wanting 
in funds,” we maintain that the means of effectually 
carrying out the training of engineers for India 
are more likely to be found within the scope of the 
Indian Government than of any public educational 
establishment. If the existing schools have pos- 
sessed the means of improving the professional 
education imparted at their establishments and 
have failed to do so—and it is not open to question 
that they have not improved them to the desired 
extent—then they primarily are responsible for the 
establishment of the Indian Engineering College, 
against which they declaim so much, and the Indian 
Government, in establishing the same, has gone 
out of its way somewhat to serve the interests alike 
of India and of engineering students in England. 
If the means for improving technical education are 
not wanting in this country, by all means let them 
be at once applied to that purpose without stint, 
and then perhaps some grounds may be discovered, 
but which do not at present exist, for the arguments 
recently employed in the House of Commons against 
the necessity for the Government Engineering 
College. 

There only now remains to consider the interests 
of the universities in the United Kingdom and 
Ireland where classes for education in engineering 
already exist, and which have hitherto been entitled 
to send up candidates to the annual competitive 
examinations for direct appointments to India. 
Now we have it upon the authority of the Under 
Secretary of State for India, whose statement ap- 
pears fully borne out by the returns to Parliament 
on the subject, that these institutions often contri- 
buted but ‘‘ one or two men, or perhaps often only 
the fraction of a man, to the successful lists of en- 
gineering education.” They may, however, have 
furnished a greater number of unsuccessful candi- 
dates, but of that we cannot say. If these institu- 
tions have been satisfied with the on of the 
mere privilege of sending up cendthaien—whiek has 
no doubt had the po fect in attracting a large 
number of students to them—and if they have been 
indifferent as to whether or not they passed the 
competitive test for appointments, it cannot fairly 
be held that they are entitled to one moment's con- 
sideration as to whether the action now taken by 
the Indian Government will be detrimental to their 
interests or not. Mr. Gordon remarked that ‘‘ this 
scheme would be an injustice to Scotland, where 
many young men received instruction which would 
go far to fit them for this employment; and it 
would in effect handicap all existing institutions in 
this country. The scheme would also go far to 
destroy the engineering chairs in Edinburgh and 
Glasgow.” We emphatically deny the plea of in- 
justice to Scotland, or to any other part of the 

Jnited Kingdom. ‘The existing institutions may 
be said to have fairly handicapped themselves, by 
not moving with the times and supplying a want 
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resolution of the House, then, so far as we 
can understand it, and in consideration of the - 
ments now set forth, can only have been in 
the direct interests of the educational institutions in 
this country ; but what will be its effect? As we 
have stated above, the privilege al exists of 
other colleges sending up their pupils for Indian 
engineer appointments, This is sufficiently ap- 
parent from the terms of the college prospectus, 
wherein it is stated, at page 3, paragraph 18, as 
follows : 

Alt students will ordinarily be required to b 
a dens tet course, that condition pee. be Pind adr pt 
in the case of those who om edaniesion ahall astiely the 
authorities that they possess already a ee knowled 
of the subjects taught at the college. Such studente will 
permitted to enter at once on the second year’s course of in- 
struction, and to qualify for the public service in two in- 
stead‘of three years. Similar! third year’s course of 
practical engineering may be di with in the case of 
those who can show that they have already gone h 
an equivalent course. Students, consequently, who may 
Sa itd So ae ena 
e © lora D ue service A 
your's enliaeee | at the college, joer this period may te onl 
further reduced in special cases to a time sufficient to enable 
the student to go through the various exercises which form a 
part of the college final examination. 

If this means anything at all, it is that, in certain 
cases, students of more advanced ee will 
only be required to remain at the college a sufficient 
time to enable the authorities to satisfy themselves 
as to their attainments ; and what more, we ask, can 
be required by those in whose supposed interests 
the resolution was apparently brought forward? 
In any case, as it is desirable that no young en- 
gineer should be sent out to India without having 
previously had some practical experience in this 
country, and as the existing colleges are unable to 
combine practice with their theoretical teaching, 
that must be left to other hands than theirs, and it 
appears highly desirable that the selection of en- 
gineers, under whom passed students are to com- 
plete their education in this country, should be 
selected by the Indian Government, and not be left 
to chance and to the selection of candidates them- 
selves, as has hitherto been the case, or what is in- 
tended to be really practical training, will inevitably 
sink into a system of cramming for the final exami- 
nation, Pa to that which had grown up in con- 
nexion with the recent competitive examinations for 
direct appointments to India. As the students 
from these colleges, then, are to be permitted to 
compete for appointments with the students from 
the 9B Engineering College, the proposed stan- 
dard of qualification must be lowered to meet the 
level of the capabilities of the former, or they must 
raise their level to the standard fixed for the latter, 
No one will surely be found to advocate the first 
alternative, not even Sir F. Goldsmid nor Mr, 
Dickinson, who evinced their interest in the subject 
so far as to become sponsors to the resolution. The 
second alternative, then, must inevitably be the one 
adopted ; but that is the case already, and we do 
not suppose that the Indian Government will have 
any objection to take the best engineers it can get, 
even though they be not educated entirely at its own 
college. As the case now stands, the Government 
college, so far from becoming itself a monopoly, will 
simply have been the means of breaking up a very 
ill-conducted monopoly, by starting in wholesome 
competition with previously existing establishments ; 
and we have little doubt, from what we have been 
able to learn of the contemplated educational ar- 
rangements for the Indian college, that experience 
will prove Sir F. Goldsmid’s ptation of a well 
known rhyme thereto will still be applicable, with 
a slight modification, and that 

No man can Roman lore acquire, or Attic, 
Or sacred, physical, or mathematic ; 

Or Indian tongues, or engineering skill, 
Better than in the bowers of Cooper’s-hill. 








RAILWAYS IN TURKEY. 

Wuatever may be the present position of Turkey, 
political or social, however low may be its status mn 
these respects, there can be no doubt that it is 
taking a great step towards the amelioration of its 
condition, by vigorously ing the construction 
of railways, both in its Ew and Asiatic pro- 
vinces. A number of lines have been contracted 
for in Roumelia, Macedonia, and Bosnia, with a 





view to connect the capital of Turkey with the net- 





State ministers of Turkey. The line at 
Constantinople, the terminal station is Yedi- 
Kulé, and is situated within the walls of Anastasius. 
The first station is at Makrikeny, the second at 
St. Stefano, and the third—which, for 


the tt, 
the terminue—is at Kutohuk-Tchekmedje 
near the small lake of that name. It rig oe 
that about two years hence the capital of Turk 
will be conn with Adrian riage § a line of rail- 
way which, at some future — be connected 
with the line running from Varna to Rustebuk. It 
is estimated that the entire railway, when completed, 
will cost seventy-five millions sterling. this 
amount, twenty-five millions are to be raised b 
the Porte, and fifty millions by the Société Impé- 
riale Concessionaire, which has been formed for 


constructing railways in E Turkey. 
This society recently publi in Constantinople 
an interesting document the railways, 


for the construction of which the Porte has granted 
them concessions, From this it ars that 
the several lines of railway conceded will measure, 
when completed, about 2400 kilometres, or rather 
more than 1600 miles. The surveys of these lines 
are in a forward state, more than being finished. 
The first line from the capital to Adrianople—to 
the opening of the first section of which we have 
just referred—will be 190 kilometres, or about 140 
miles in length. Another line, starting from 
Dédeagh, close to Enos, and following the valley of 
the Maritza for about 90 miles, will connect 
Adrianople with the Archipelago. ‘The former line 
will be completed in about two years, but the latter 
is expected to be opened in January, 1872. The 
route of a third line is from Salonica, along the 
valley of the Vardar to Uskup, a distance of about 
160 miles. ‘This line, which will thus tap the fertile 
resources of Macedonia, will be partly opened at 
the end of the present year, whilst the whole line 
has to be completed by June, 1872. A fourth line 
will run from Adrianople by way of Philippopolis, 
towards the frontier of Servia, a distance of 200 
miles, and will be completed simultaneously with 
the line connecting Adrianople with the capital. In 
the last place, there will be a short line of about 
80 miles in length, from Novi Bazar to Banjaluka, 
connecting the Ottoman and Austrian Railways, 
and forming the basis or trunk of the Bosnian lines. 
Thus there will be 1080 kilometres, or more than 
700 miles of railway partially completed in European 
Turkey during the present year, the whole being 
finished in 1872. ‘This will be almost half the total 
length of line at present arranged for construction 
by the Société Impériale Concessionaire, In the 
meantime, the terminus will be brought into the 
city, winding round by the old walls from the 
Seven Towers, past Seraglio point to the Stamboul 
side of a new bridge which is now in course of con- 
struction. 

But besides this hopeful project which the 
Turkish Government is energetically pushing for- 
ward, it is also embarking in schemes of a still more 
gigantic nature. The Porte will not, however, 
have to find the capital for those enterprises, al- 
though it has guaranteed interest upon it, which in 
the ag te will amount to a considerable sum. 
The further scheme is the construction of the 
Asiatic line of railway, which, starting from Seutari, 
opposite Stamboul, will dive into the hitherto 
almost unexplored regions of Asia Minor, and will 
eventually open up to the commerce of the world a 
country as large as Spain. ‘This is no new project, 
inasmuch as it is now about twenty-five years since 
the adhesion of the Porte was given to the magnifi- 
cent scheme of making Constantinople the grand 
central point of junction between the Euro 
and Asiatic lines of railway which ane deciinsh. in 
the course of time, to connect England with her 
vast empire in the East. Since that time a number 
of schemes have been promoted for effecting this 
object, but the idea as a whole was too vast for 
speculators to enter upon, aud the schemes have all 
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fallen through it is now, however e posed to] provements at the various navy yards and stations. 
v ’ 
| 


; The total of 20,683,318 dols. set down as the 
stalments, each of which will in due course fall into | probable ordinary cost of the navy for the year end- 
the general plan, and will at the same ye sub- | ing June 30, 1872, comprises an item of 987,000 dols. 
serve the important object of opening to the world | for an ordnance and torpedo corps; 1,750,000 dols. 
at large the great and varied resour for coal, hemp, and equipment; 40,000 dols. for 
Ottoman Empire With the view ‘ ging | hydrographic work ; 3,925,000 dols. for repairs and 
for the maintenance of ships ; 1.700.000 doles. for steam 


of 


: ; 9 
construct this tmmense ie ngth 1 ie easy in 


with tl lurkish Government 
he Asiatic line of railway, the Honou I machinery, tools, &e. ‘The naval administration of 
pole, M.P., has recently visited Cor : the United States does not appear, however, to be 

ne of country ie throng] ch | quite content with the present state of the Ame- 

we are pot yet aw Or « rican navy. ‘There seems to be a lurking doubt in 

yet heen surveyed. Ws: y, how- | the official reports that the navy and the naval 

approximately lay down the « mes of tl yards require to be increased and extended so as to 
rtaking Sir Macdonald Steves | bring them fully upon a par with the corresponding 
ected a line, the route of whi establishments of European powers. The influence 
from Seutari to lzmid, thence through tl alley of | of the Franco-German war is felt even by American 
Sokaria. winding between the lofty ranges « u stateemen: and it is admitted that the American 
tains known aa the Gok, Kurumlu Government has not at present at its disposal the 
Dag, und thence thro gh fertile | lane requisite dock ‘ tools, and machinery for the con- 
Hissar. which is about the cent: struction of great iron vessels. It is also considered 
Alrea » the DE gean side there are two lit desirable that the American navy yards should be 
removed from their present situations in the midst 

of populous and growing cities. ‘The American 


the outh-east fre 
ar from ancient FE phe 
to the 1 hh. ene to Cas 
' be longe » differen ubmarine torpedo as a weapon of naval warfare. 
points on the main line, whi and they seem to think that recent events in Europ. 
: onal direction from north-west to s have shown its value as a means of coast defences 


naval authorities recognise the importance of the 


m &@ Clag 


east, directly across Asia Minor til it rea hence the American ordnance corps has become ar 
Diarbekir or some other po ordnance and tor} do corps The magazine at 
again be extended either by r igria e | Norfolk, Virginia, is considered in an unsafe con- 
Euphrates to the Persian Gulf dition ; and itis proposed to purchase a new site in 

But these and other proposed schemes are ma a safer } and to erect the necessary build 
of speculatic nat present they will, however, become | ings it o im contemplation to establish a 


of practical interest and value when the from re d t for the storage of nitre at some inland 


osition, 

lines 

Seutari and Smyrna have formed their looked-for int, near railroad mmunication with 

junction at Sevri Hiss , and when the we tern por 

tion of Asia Minor has found from its centre to the t is noticeabl ha he Americans, as an emi 

Marn ora, a& 

its rich productions After achieving these great itilisation of i ivy for some « 
may be entert ad Ont Thus the bydrographiec est 


we g£ 


( 
tablishment aims 


production of charts, books, and sailing di- | 


rections for the convenience of merchant vessels a 


= 
ell as of the shi; f the republican navy, and it 


‘ be d ar i expect I th as American commerce 
ken. an eball ithin about « ds, the off ill } ade to support itself 
wy of th , \ F employed last year under 
India ' gl t rs ‘ and lfridge, in surveying the Isthmus of 
iew of ascertaining the practica- 
1 to unite the Atlantic and 


tuntity the oO pres f I nlity f a ship cana 
hree routes were surveved—the 


aying enterprise There can be litth acifi ans. ‘J 
uestion as to the wisdom of the ul b - . } assardi. and the San Blas and Com- 

I i considered each of them to be 
its , he | impractica at any rate, he thought that a canal 
could not be constructed through them except on 


in adopting such a 
s with regard to 
we have indi } 

the most { and s | terms excluding any hope of profit Although the 

empire, and i te ‘ labours of Commander Selfridge were attended by 

ly to the eo ut lare | 0}! result, it is obvious that the gallant 

identify themselves le pre oft collected many valuable *‘ wrinkles,” which 
lurkey American capitalists will be enabled to turn to 


future account Another expedition was recently | 


despatched for the prosecution of surveys for a 


THE UNITED STATES NAVY huantepec route for a ship canal. This expedi- | 


wecka since we gave some deta with which ig under the command of Captain 


navy of the United States and ti ufeldt, is now prosecuting its labours. It is ex- 
hand in the Brooklyn navy var cted that the survey undertaken will be com 
. | ring the current season, and in this case a 

Ps ila ourable result is hoped for Another point of 
Of the : the nelad nnexion between the American navy and Ame- 


ted dt 


a: 3 sailis ‘ without; rican commerce is the encouragement which thé 


ivy affords to shipbuilding industry ‘Thus some 


cam power; and the re 
1 capitalists } ive been of late proposing to 


f vessels with stean 
Of the whole navy of the Repu 
> onns are attached to th acity, sufficient forthe building of the largest class 


teamers for mercantile and war purposes, offer- 


others carrying 7 guns are in 
ervice. These with 6 receiving 
i emall vessels now on duty a mt eace, and absolute control in time of war 
however, that the American Government 
it difficult at one and the 


h enterprises as these and t 


ons make up the naval f 

len other VesRse arr’ 

aca Of the ren f 
ster, 13 are building ariot policy of permanent dock yard extension 

t. 15 are | e ‘ ‘ uid that the American Government 

naval stations. ‘The first of these, 

Atlantic, extends northwards from the 

Amazon and westward from the 43rd 

witude west of Greenwich, and it in 

its limits all the West India Islands 

sts of Mexico, the Isthmus, and the 


lrons called re ely t sorthern countries of South America, The South 


South Pacific 
and the whole cost of the St. Paul de Loande. The Pacific station—which, 
in 1869-70 was 18,985,165 dols., showing | as already stated, ex m prises two squadrons— ex- 

of 1,096,120 dols, as compared with | tends from Behring’s Straits southwards to Cape 

f the| Horn and westward to the 170th degree west 
gitude and south of the Equator to the 1]5th 
t, includirg the South Pacific grou] 


Ss, 1-2 the estimated charg« 


require 


| as to the A°gean, an outlet for all | nently busin have an eye always to the | ag; 


ilding yards for iron ships, and docks of large | 


» the Government preference for their work in | 


, the of and th Atlantic station stretches from the Amazon across to | 


{Marcu 10, 1872. 
New Zealand, New Guinea, and Australia. ‘The 
European station embraces all the waters of the 
Atlantic and its communicating seas north of the 
Equator, and it includes also the whole European 
coast and that of North Africa. The Asiatic 
station embraces all the waters of Asia and of 
Eastern and North-Eastern Africa and the Islands 
of the Eastern Ocean, stretching eastwards until 
it meets the limits of the Pacific station, extending 
from the west. The five stations are under the 
command of the following officers :— North Atlantic, 
Rear-Admiral Lee; South Atlantic, Rear-Admiral 
Lanman ; Pacific, Rear-Admiral Winslow ; Euro- 
pean, Rear-Admiral Glisson; and Asiatic, Rear- 
Admiral Rodgers. ‘The force on each station is 
as annexed :— North Atlantic, 14 ships carrying 79 
|guns; South Atlantic, 4 ships carrying 41 guns; 
| Pacific, 12 ships carrying 125 guns; European, 8 
| ships carrying 129 guns ; and Asiatic, 7 ships carry- 
jing 88 guns. It may be interesting to repeat that 
jthe American ships of war in European waters 
| COM prise the Franklin (fagship), the Brooklyn, 
ithe Richmond, the Plymonth, the Shenandoah, 
| the Juniata, the Saco, and the Guerriére. ‘The first 
jseven ships have been on the station for some 
months past; but the Guerriere, which has been 
thoroughly overhauled and refitted, has only re- 
cently left the Brooklyn yard. The Brooklyn, the 
Plymouth, the Shenandoah, and the Saco have also 
been repaired and refitted during the last few 
}months, Such is the American navy of the present. 
| It is powerful enough to be protective, but scarcely 
sufficiently powerful to be aggressive. It is to be 
hoped, however, that while the Americans maintain 
| their dignity as a nation, they will also cultivate 
| peaceful re lations with their neighbours. It is their 
jinterest to do so, since no country can be perma- 
|nently prosperous at home while it is studiously 
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“THE ENGINEER'S” OWN RAILWAY 
BRAKE. 
We enjoy a joke heartily, and we particularly 
| admire that quiet, but irrepressible humour, which 
enables some writers to treat the most unattrac- 
tive subjects in a way which is not merely in- 
teresting, but positively amusing. Having found 
) an almost inimitable example of such humour in the 
last number of our usually sober contemporary, The 

Engineer, we hasten to lay it before a still wider 

circle of readers by transferring it to our columns. 

The article in which this gem lies partially hidden 
| is one on ** Continuous Brakes,” an article which is 

for the most part solemn enough, the skill of its 
| author having, perhaps, been purposely exerted to 

make its earlier portion somewhat dreary in order 

| that the corruscation of humour with which it con- 
| ¢ludes might gain brilliancy by the contrast. To- 
| wards the end, however, the writer prepares his 
readers for what is coming by addressing them as 
| follows: 

As the simplest method of proving that inventors need not 
therefore be discouraged, we shall sketch here, in as few 
| words as may be, a form of continuous brake which possesses 
| the following adventages, Jeaving our readers to exercise their 
ingenuity in discovering the disadvantages from which it is 
by no means free. In the first place, then, it is worked from 
the foot-plate automatically the moment steam is shut off. 
In the second place, it in no way interferes with shunting 
In the third place, no coupling is required other than that 
in ordinery use. Lastly, it is impossible so to make up a 
train that the brake can be rendered imoperative by neghi- 
gebee. 

Having thus raised the expectations of his readers 
| to the highest pitch, he proceeds ; 

The construction of the brake is as follows: Each vehicle 
is fitted with two sets of flap brakes. These are actuated by 
a rod capable of moving Bee and forwards longi- 


‘| tudinally under the frame of each carriage. These rods 


terminate each in sma)! buffer plates. When the train is 
made up, these buffer plates are in contact from end to end 
f the train, and they are kept so by extremely simple means, 
which we need not stop to detail. It will be understood that, 

| by moving this rod through a distance of about a foot, all 
the brakes will be applied, and, as the rod is continuous as 
far as push is concerned from end to end of the train, it will 
be enough to push it at one end to put on all the brakes. The 
tender is fitted with a buffer rod passing through a piston 
| working in a cylinder some 2 ft. long, always full of water sup- 
plied from the tendertank. ‘The piston has an aperture in it 
through which the water flows from one side of the piston 
to the other when the latter 1s moved. The rod, prolonged 
through a second stufling-box, enters a second eylinder, to 
which steam can be admitted from the boiler by the mere 
act of shutting off steam. Means are provided by which the 
pistons are always kept at the inner end of the cylinders. 
| The moment the regulator is shut the steam enters the for- 
| ward cylinder and forces out the pistons at a rate determined 
| by the size of the orifice in the water piston, and with them 
| the small buffer on the tender. This operates om the neat, 


, ardsoon till the brake bar, as one may call it, has moved 
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through the entire train and ali the brakes are applied. 4 ved 
moment steam is turned on again by the driver, the ste am | 
brake cylinder exhausts, and the brakes are taken off. the} 
water piston is used to secure the gradual application of the 
brakes without shock. Such a brake as this complies, with} 
all the required cunditions. We do not assert that it tom 
plies with them in the best possible manner. Many pl our | 
readers will perhaps find as pleasant mental exerehe in 
bunting up the objeetiongs to, the device, and getting ove: 
them, as we bave done im reducing the details of the idea we 
have only sketehed bere, to a practical form. ” 

lo take the ghosts of séveral old and ridicnlous 
plans, to give a detailed description of them in sober 
words, and Jay them before the resderg of a seien- 
titic journal without betraying by a sibgle expres- 
sion their utterly absurd character, is indeed humour 
of the most exquisite kind, and we cannot but con- 
gratulate our conte mporary on possessing the ser- 
es of a writer whose pen is capable of such great 


vi 
things 
Since writing the above, it has been suggested to 
by a friend who has read the articlein 7he Engi- 


that the description of a proposed brake, 
which we have quoted as an example of our con- 
temporary 8 playfulness, has im reality been set 
before its readers by that journal in all seriousness 


We say at once that we reject this idea as foo ridi- 
rhe arrangement of rods ext« nding through- 
» olten propos d during the 
and the objections to it are so 


a train has been s 


years, 


out 
t twenty 
‘ vident to all acquaiuted with the require ments of 
continuous brakes, that we should be insulting our 
contemporary if we supposed that the plan it de- 
scribes could possibly have been advocated seriously. 
Having said this much in his behalf, we trust that 
the writer of the article-we have quoted will repay 
us by describing in a future number (of course also 


as a joke) the practical details of the system of 
brake he has sketched out. The perusal of th 

unt of these details could pot fail to give his 
readers ‘* pleasaut mental exercise,” and besides, 
his system, when reduced “to a practical form, 
would certainly differ so entirely from the general 
particulars he has already given, that it would 

ably strike all who read about it as entirely 
novel Further, we may suggest to the writer in 
our contemporary that when he doves give way to 


his pleasantry, it would prevent misapprehension if 
he would adopt the plan of the late Artemus Ward, 
und add in parenthesis, “ this is a goak.” 


MECHANICAL REFINEMENTS.- 
lo tHe Eprror or ENGINEERING. 
Sin.—In commenting about a modern engine in my 


No. jl. 


first communication on the above subject, reference 
was made to certain new features in addition to 
to the one of resting the structure on three bearing 
points, and prominent among the rest is that of 
making all sliding bearing surfaces, where possible, 
f equal length, that is to say, the crosshead and 
guide bars e as long as the other. ‘The same 
ng, has, no doubt. been done by accident in 
ther machinery ; but, as a true mechanical prin- 
e, the designer of the engine referred to, 1s, so 
as I know, the first to do it purposely. 
\s this may be a new idea to a great majority of 


er consideration will be ad- 
of course, to make sliding 

wear, and if we can suec- 
but if not, then the next 
ake them so that what wear there 
harm. It i 
heore tically, and quite too 
that when short 
will wear convex 


rrea lers a littl furt! 
We should like 


would 1 


sit 

faces that ver 

i. so much the better 
t thing tou 

il do the least 

t ch to comprehend t 
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ther concave: but when the two are of equal 





h, however much they wear, they will keep 


ght to the end of tim At first sight to many | 
idea of making tl crosshead of an e1 gine as 
long as the guide bars will seem preposterous ; but 
moment's reflection, and a little measuring, will 
ow that if neither is more than a few tmches 
ger than the stroke, that almost any common 
gine will admit of it In addition to that of da- 


sbulty, the long crosshy ad pe ssesses other advan- 
tage For in an engine of the Allen 
where weight in the piston and crosshead is 
desirable, more may be put in the crosshead wher« 
perfect lubrication is easily maintained, and less in 
the Moreover, when an engine is at rest, if 
leftat half stroke, both crosshead and guides are com- 
pletely protected from dirt or grit, a feature manu 
factarers of agricultural engines will do well to study 
Over In any machine where the surfaces are dead 
true, the lubrication may be managed perfectly by 
cups tral, and having a small 
unicating direct with the wearing 
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surfaces. No wicks are necessary; no oil will flow 
when the machine is at rest, and there will be a 
never failing suppl; when it is working. 

‘lhe principle of eqnal length bearing surfaces 


| may be applied to slide valves as well as to nearly 


all other slides used in common practice, except, 
perhaps, the slide rest of a lathe, and an engine 
piston ; and, even in the case of the piston, making 
them longer, lighter, solid, and running in a deeper 
counterbore, is the direction in which modern 
practice is tending. It is ont of reason to think of 
making the slide rest of a lathe as long as the bed; 
but in the ordinary English practice, reducing the 
bearing surface one-half in wadth, and doubling its 
length along the front and back, and cutting away 
the surface of the bed at each end—for the same 
reason that a cylinder is counterbored out—the rest 
will not only keep true very much longer, but will 
protect the way from dirt to a far greater extent. 
In the common American lathe the bearing surface 
of the rest on the delicate 4 4 is by far to small 
any way, 0 that increasing the length (and it may 
be doubled im nearly every case) will help the 
matter immensely. 


Whoever undertakes to make eliding surfaces 
with a view of having them * eternal,” must not 


only understand that there must be plenty of sur- 
face, that the surfaces must be dead true, but also 
that it is essential that cach part has the seme area. 

In the construction of journals and their boxes, 
it is now well understood that there is great advan- 
tage in having plenty of length; a few have found 
out the importance of having both perfectly round, 
and the hole just enough larger than the journal 
for a film of oil between the two, but very few, in- 
deed, realise how little it takes either in the settling 
of foundations, the springing of frames or shafts, 
to let the journals cramp sufficiently in their bearings 
to break through the film of oil. Frames that are 
just strong enough to stand the strains put upon 
them without breaking, and frames that will not 
spring, frames that are curved, graceful and elastic, 
and frames that go straight at their work and do it, 
havi to do with the 
cessful working of a machine and its durability, than 
is half understood 

‘lo make certain kinds of framing absolutely un- 
yielding, and shafts in all places that cannot spring, 
may be found many times more expensive than to 


more 


idopt self-adjusting bearings, which can best be 
done in machinery by forming the boxes with a 
segment of a sphere in the centre, supported in a 
corresponding socket. This, at first, will look like 


an expensive device, but with proper tools it may be 
as easily done, and require less pieces, than the old 
way of two half boxes, cap bolts, collars, nuts, &c. 
lo make a perfectly true cylindrical journal, and 
a corresponding box, with the certainty that the 
latter is just enough larger than the former for a 
filn: of oil all around between the two, is not a job 
easily accomplisued with tools usually found in the 
generality of machine shops; but when it is possible 
to so design the work as to employ e« nical bearings 


and adjustable collars, two out of the three difficult 


points in the problem may be easily solved by using 
a Babbite metal box, cast direct on the journal, and 
adjusting the oil space by the movable collars. 


W hile this cannot alw ays be done, and may not be 
st way, there is this about a 
oil space may be varied at 
uniform in thickness, which 
with boxes made in halves 


considered the very be 
conical bearing, the 
pleasure, and remait 
than can be done 
or sections, 
I am, yours truly, 
"An ENGLisn ENGixneer mx AMERICA. 
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Ine Catirornsian Misxnus’ Convestiox.—The Califor- 
nian Miners’ Convention, proposed by ¢ olonel Berton, the 
French Vice-Consul at Sacramento, appears to have excited 
great interest, and to have been successfully constituted on 
the 20th of January. It resulted in the formation of a body, 
to be called the “ Bureau of Mining and Mining Statistics 
for the Pacific Coast,” the directors of which were to hold 
their first meeting on the Sth ult., at San Francieeo. All 
Consuls are directors ex-officio, although only four of them 
have been elected active members of the Board. ‘The Asso- 

iation will have a delegate in each county of the States of 
California, Nevada, and Oregon, and the territory of Arizona. 
No mining claims are to be registered by the Board of 
directors and proposed for sale, either in the United States 
or abroad, except after having been investigated Ke a com- 
petent engineer and geologist, and reported fayourably upon 
by the delegate agent of the Board. ‘The registration of the 
| mining claim will comprise its full description, approximate 
alue, and location, and the estimated amount required for 
ts development. Finally, agents will be seleeted in London, 
aris, and other important cities in Europe, “ who will keep 
\t the disposition of capitalists a register eontoining ail 
eliable information im regard to legitimate mining claims 
| offered to the European markets.” 
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RANSOMPF’S STONE. 
To rue Eprron or Eworverarro. 


S1n,—Knowing the interest you have ever mani'vsted in 
the Kansome patent stoné, and having in sant remein- 
brance your kindly notice of imy visit tu lon a twelve- 
mouth since, I have thought it nght to give you the sequel 
of that visit. 

About three years ago a company of gentlemen in this 
city hearing favourable mention of the Ransome process for 
stone making, purchased of the American owners a licens’, 
or rather the exclusive right to manufacture the stone in 
California. A succession of failures in working the provess 
moe: through a period ef eighteen months, exhausting a 
large share of patience and no incopsiderable amount of 
money, satisfied us that success could not be reached with our 
crude knowledge of the business. It waa at this stage I 
visited England on invitation of Frederick Ransome, Eeq., and 
by the generous act of the Board of Directors of the Patent 
Granite Stone Company (Limited), of London, was admitted 
to their works at Greenwich, and under instruction. 
I wish to take this opportunity of testifying my lasting 
obligation to them, and as well to Mr. Kansome, the manager 
of their works, in unnumbered favours and gracious acts. 
It was soon apparent to me that we had been at fault in 
almost every particular. On my return to this city we 
telegraphed to Mir. Ernest Leslie Ransome, son of the original 
inventor, to make his own terms, and, if possible, come to us 
fora year. The result of our ay hte was the arrival of 
that gentleman at our wotks on the first day of August last. 
A few weeks having been required to remodel and place cur 
lactory upon a working basis, he commenced the manulacture 
of stone, meeting with remarkable success from the very 
start. Untaught, unskilled Chinamen were his oniy reliance 
to perform work that is seldom left to apprentice hands, And 
yet the earliest grindstones turned out met with bigh ecm- 
mendation from those who purchased, and so clearly was the 
product of our works first class that Messrs. Wright ond 
Sanders, leading architects with us, having im hand an expen- 
sive Gothie ehurch to be built of brick, recommended our stone 
for its ornamentation. Upon this work, requiring over cne 
hundred tons of rtone, we are now engaged. The sand we 
use in its manufacture is of a greyish white entirely free of any 
admixture of animal substance, it having been ovean beach 
in ages gone. The stone is almost impervious to water ; a drop 
placed upon a block will remain unabsorbed in some instances 
for several minutes, and when the light falls upon the face, 
or upon @ fractured surface, it gives back the sparkle of the 
best natural stene. Our Board of Trustees are so well 
satisfied with Mr. Ernest L. Ransome, that by unanimous 
vote they have placed the entire management of their interests 








unsuccessful and suc- | 2 bis bands, and so well satisfied with their business pro- 


| speets that they have made him a Jiberal offer to remgin for 


aterm of years. In other parts of the United States, with 
the possible exception of Detroit, Miclogan, 1 think very 
little, if any, better success has been met with than followed 
our first efforts. [tis apparent, however, tbat failure is owing 
to ignorance rather than to any want of completences in the 
Ransome process. 1 shall take the liberty of forwarding 
some fragments of our work to Mr. Frederick Ransome in 
England, with a request that be willexhibit them to you for 
inspection. It is not unknown to you that this Continent is 
barren in either chalk or flints, both entering so largely into 
the ceonomy of the Greenwich Works; therefore wanting 
flints, we prepare a most excellent silicate of soda, by digest- 
ing the common gold-bearing quartz rock of the Sierra 
Nevades. And in place of chalk we have drawn upon our 
exhaustless de “eaagy of infusorial earth, which last being 
almost pure silica, theoretically would sevem a better ma- 
terial for our purpose than chalk itself. Will Mr. Ransome 
favour us with an opinion upon this point? 

Our highest ambition at one time was to equal the excellent 
roduct of the Greenwich Works. We now modestly ask for 
eadersbip. 

With great respect, Bir, T am yours truly, 
W. B. May. 

fan Francisco, California, February 14, 1871. 


Mr. Cuitpens.—That the state of Mr. Childers’s health 
should render it necessary for him to retire from the post of 
First Lord of the Admiralty is of course a matter for regret. 
it is, however, so unusual that a médical certificate should be 
published of the inability of a member of Her Majesty's Go- 
vernment to perform his duties that we may be permitied to 
point out that some sympathy is also due to Bir Spencer 
Robinson, under the circumstances stated in this certificate. 
It seeras that Mr. Childers’s medical advisers are satisfied he 
is “ better, will continue to improve, and will ultimately 
recover, by due rest ;” at the same time they feel it impera- 
tive upon them “ to recommend him to retire a his public 
duties, and at the same time entirely to avoid the perusal of 
official papers or the discussion of official mattera.” Under 


these circumstances it is diffiealt to see how he is te explain 
the course pursued with regard to the dismissal Sir 


Spencer Robinson; yet, if we are to believe My. Gladstone, 
Mr. Childers alone is able to give the required explanation, 
In answer to Sir Spencer Robinson's letter of the 4th uit., 
in which he details the treatment he had received from Mr. 
Childers, and asks, “ Whether a mere memorandum of 
disputed accuracy left by a person who for many weeks has 
been unable to attend to business, is a sufficient cause for so 
grave a proceeding as Lis (Sir Spenrer Robinson's) removal 
irom office.’ Mr. Gladstone on the 5th ult., states that he 
“ must reserve for bim (Mr. Childers) the com-idcration of 
the statements contained im the latter portion of your letter of 
yesterday.” At this pomt Mr. Childers's eal advisers 
step in and forbid the * perusal of official papers or the dis- 
cussion of official matters.” | his is rather hard on Sir Spencer 
Robinson, and # is to be hoped that Mr. Gladstone will at 
once eee the negessity of carefully investigating the circum- 
stances attending that cflicer’s dismiseal, and taking upon 
himself the responsibility he hee cast on the shoulders of an 
irresponsible eviieague.— Poll Mall Guzctte. 





ENGINEERING. 


{Marcu to, 1871, 








178 


RECENT PATENTS. 

Tue following specifications of completed patents are all 
dated within the year 1870; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery -lane. 

(No. 868, 64.) Edwin Cambridge, of Bristol, patents 
the arrangement of feedwater heater, which we noticed in 
our account of the Oxford Show of the Royal Agricul- 
tural Society last summer. The plan consists in causing 
the exhaust to traverse a pipe led through a water jacket 
placed around the interior of the smokebox, this water 
jacket being traversed by the feed on its way to the boiler. 
The arrangement appears to us to afford more facilities 
for getting choked with deposit than for being kept clear. 

(No. 869, ls. 10d.) Thomas Claridge, of Bilston, and 
Joshua Jeavons, of Sheffield, patent the arrangement of 
armour plate bending rolls, illustrated and described by us 
on page 16 of the present volume. 

(No. 870, 82.) William Robert Lake, of Southampton- 
buildings, patents, as the agent of Henry Allen Chadwick, of 
Burnet, Texas, U.S., a most unpromising form of turbine 
for which great things are claimed. In this turbine, a 
series of sets of guides and buckets are used upon which the 
water acts successively, and the patentee informs the public 
that “ it has been found that by the addition of one set of 
guides and backets fifty pez cent. more power was obtained 
than by the single set, and that when another or second 
set of each was added, a further increase of twenty-five per 
cent. of power was gained” (!) Supposing these facts to be 
true, what wonderfal proportions must have been adopted 
for the firat set of guides and buckets! 

(No. 873, 84.) Alexander Baumann, of Heilbronn, 
patents the simple arrangement of steam pump illustrated 
and described by us on page 296 of our last volume. 

(No. 882, 84.) Bristow Hunt, of 1, Serle-street, patents, 
as the agent of Gerard Sickels and John Hill Thorndike, 
of Boston, U.S., improvements in the arrangement of valve 
iMustrated and noticed by us on page 403 of our last 
volume. 

(No, 885, 8d.) William Robert Lake of Southampton- 
buildings, patents, as the agent of George Enoch Noyes, of 
Washington, U.S., a somewhat unpromising arrangement 
of valves and valve gear for steam engines which we have 
not space to describe here. 

(No. 908, 10d.) Silas Paul Baker, of Whitton, near 
Hounslow, patents an arrangement for locking and unlock 
ing gateson railways. The locking gear is intended to be 
actuated by treadles which are acted upon by the wheels of 
passing trains, but we regret to say, that we have but a 
poor opinion of the practical value of the apparatus. 

(Ne. 907, 6d.) William Edward Newton, of 66, Chan- 
cery-lane, patents, as the agent of Barton Howard Jenks, 
of Philadelphia, U.S., a form of pump intended for raising 
water mixed with sand, &c. This pump consists of a tube 
traversed by a revolving shaft which carries a series of 
wheels with spiral vanes, while between these revolving 
wheels are arranged other stationary wheels having their 
vanes feathered the contrary way. 

(No. 917, 84.) Hesketh Hughes, of Homerton, patents 
methods of reducing metal bars or tubes by the action of 
dies or tools, which are made to approach and recede from 
each other, and which also have a reciprocating motion given 
to them endways. 

(No. 919, 64.) Jean Baptiste Passedoit and Louis 
Antoine Ritterbandt, of 40, Eastbourne-terrace, patent 
methods of manufacturing peat charcoal, the object being 
to obtain charcoal which may be burnt without evolving 
smoke or smell. According to these plans, the peat is first 
carbonised, and the resulting charcoal is then pulverised 
and subjected to a thorough washing process. After this, 
water is allowed tq filter through it, and finally, the purified 
charcoal is mixed with pitch, moulded into blocks and 
baked 

(No. 921, 10d.) Thomas Allen Hickler, of the Temple, 








and William Utting, of Palegrave-place, Strand, potent, as 


the agents of James Porter and Herbert Perkins, of Sydaey, 
arrangements of steering apparatus. In these arrangements 
the rudder is moved by compound levers which are so dis- 
posed that the leverage at the disposal of the steersman is 
increased as the rudder is put over, while, at the same time, 
the thrust of the rudder when so put over is received 
almost entirely by the pins on which the levers turn. The 
annexed sketch shows one arrangement of this steering 


“wo 928, Is. 10d.) John Henry Johnson, of 47, 
Lincoln’s-inn-fields, patents, as the agent of the Anthracite 
Fuel Manufacturing Company, Incorporated, of Philadelphia, 
U.8., machinery and appliances for the manufacture of 
artificial fuel. The details of this plant and the methods 
of employing it could not be described briefly. 

(No. 982, 3s. 64.) Thomas James Smith, of 166, 
Fleet-street, patents, as the agent of Cyrus Hall McCormick, 
of Chicago, various improvements in reaping and mowing 
machines. This patent is worthy of the atiention of those 
engaged in the construction of agricultural machinery of 
this class. 

(No. 947, 1s.) William Bewick Quelch, of Stapleton, 
patents forms of chairs for holding rails with single heads 
or double-headed rails with very short webs, as shown in the 
annexed sketch. The chairs may be either continuous or 


may be fixed on the railg in short lengths, and it is intended 
by the patentee, that they should be made of wrought iron 
in all cases except for very light roads. We fear that this 
arrangement of permanent way would be found to be very 
apt to work loose under traffic. 

(No. 949, 10d.) George Augustus Huddart, of Brynkir, 
patents a variety of complicated forms of fish-joints for 
rails, which we cannot describe here. 

(No. 961, 4d.) Frederick Field, of Upper Marsh, 
Lambeth, and Gustav Siemssen, of 11, Fenchurch-buildings, 
patent methods of obtaining from “ozokerit,”"—a mineral 
found principally in Austria, Moldavia, the Caucasus, and 
near the Caspian Sea— illuminating oils of high firing point 
and solid hydrocarbons suitable for the manufacture of 
candles. For this purpose the raw material is subjected to 
distillation, and the solid and liquid parts of the oily distillate 
obtained are separated by pressure. The pressed solid 
material is then melted and purified by treatment with 
sulpburic acid, and after standing some time to allow this 
acid to separate the supernatant melted material is decanted 
off and thoroughly washed with hot water. Finally, the 
water is removed and the material repeatedly filtered through 
animal charcoal to obtain the necessary whiteness. Modi 
fications of the method of treatment above described are 
also included in the patent. 

(No. 968, Is.) Joseph Chrimes, of Clare Villas, Merton, 
patents the neat arrangement for fastening and unfastening 
the doors of railway carriages, which we illustrated and 
described on page 320 of our last volume. 

(No. 971, 10d.) William Smith, of Manchester, patents 
an arrangement of locking gear for railway switches and 
signals, the leading feature of which consists in the em- 
ployment of treadles in connexion with sliding bars for 
locking all conflicting switches and signals before a lever 
can be pulled over. Thus, each lever has a treadle in front 
of it, and it is necessary to depress this treadle before the 
lever can be moved, while, on the other hand, the depression 
of this treadle locks all other levers actuating conflicting 
signals or switches. 

(No. 976, 8d.) Joseph Shackleton, of Bradford, patents 
“the application of an injector or steam pipe to a steam 
engine to inject or pass live or compressed steam within the 
exhaust pipe, to prevent back pressure on the piston”! 
This is, we think, the most brilliant method of reducing 
back pressure which we have ever seen proposed. Mr. 
Shackleton appears to have an extraordinary notion of the 
economy of steam jet action. The patent also includes 
plans for applying exhaust steam fur warming railway 
carriages. 

(No. 977, 6d.) Charles Wilson and John Peebles, of 
Errol, Perthshire, patent the arrangement of slide valve 
shown in the annexed sketch, the valve having a chamber 
or passage, C, running from end to end, so that it resembles 
an ordinary slide, A, enclosed within an outer casing, B. 
Steam is conducted into the chamber of the valve through 
the port, E, and from this chamber it enters the ordinary 
ports in the usual way. Steam is also admitted to the 
steam chest through the cock, D, and it is apparently con- 
sidered by the patentees that by regulating the opening of 
this cock, a pressure of steam can be maintained in the 
valve chest just sufficient to keep the valve down on its 
face. The plan is, in fact, inteuded as a simplification of 
Messrs. Weir's plans lately described by us, it being proposed 
to substitute the cock, D, for the reducing valve employed 





by Messrs. Weir. We cannot, however, regard the pro- 


posed alteration as an improvement, as the cock will, we 
feel certain, prove a very inefficient substitute for the re- 


ducing valve, and will require much attention to keep it 
adjusted properly. 

(No. 999, 1s.) Edward Green, of the Phenix Works, 
Wakefield, patents improved arrangements of scrapers 
for cleaning the surfaces of “ economisers,” &c. We could 
not describe these plans briefly. 

(No, 1018, Is. 6d.) Andrew Betts Brown, of Vernon- 
place, Birkenhead, patents “ actuating ships’ rudders by 
hydraulic cylinders in conjunction with a valve moved by 
the steersman, and controiled by the positive motion of the 
rudder.” Modified plans for reversing large engines and 
arrangements of aut tic pumping apparatus are also in- 
cluded in the patent. It would be impossible to describe 
these plans clearly without illustrating them fully. 

(No. 1027, 8d.) Joseph Shackleton, of Bradford, patents 
heating apparatus consisting of a steam or water-tight 
chamber divided into two parts connected by a series of 
pipes which spring from one part of the chamber and re- 
turn to the other. It is intended that steam, hot water, 
or hot air shall be made to circulate through this apparatus. 
It is almost needless to say that there is nothing new in the 
arrangement proposed. 

(No. 1030, 8d.) Emile Daniel, of Bapeaume Town, 
near Rouen, patents the arrangements of gauge glass fittings 
shown in the annexed sketch. According to these plans 
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an “isoluting cylinder,” as it is termed by the patentee, 
is placed between the boiler and the gauge glass, this 
cylinder having a cooling tube inserted at its lower end, 
and its upper end being connected with the gauge glass by 
a spiral tube. The object of the arrangement is stated to 
be to reduce the temperature of the water admitted to the 
gauge glass and also to allow the latter to expand and con- 
tract freely. 

(No. 1037, 1s.) Thomas Aveling, of Rochester, patents 
the methods of arranging the gearing of agricultural loco- 
motives, described and illustrated by us on pages 58 and 
78 of our last volume. These arrangements are, as we have 
previously stated, very simple and effective. 

(No. 1044, 1s. 4d.) Cromwell Fleetwood Varley, of 
Beckenbam, patents so constructing electric telegraphs that 
current signals and wave signals may be transmitted simul- 
taneously through the same line wire, and may be rendered 
sensible at the receiving station by separate instruments, 
the one sensitive to currents of appreciable duration and the 
other to electric waves or vibrations. The patent, which is 
a very important one, also includes plans for instruments 
adapted for carrying on the system of working just men- 
tioned. We shall have more to say of these plans here- 
after, 

















Makcu 10, 1871,] 





ENGINEERING. 











PROPOSED ARRANGEMENT FOR WORKING GUNS. 


DESIGNED BY MR. WALTER R. KINIPPLE, ENGINEER, LONDON. 


SECTION AT AB.ON PLAN 





SAWYER’S GUN CARRIAGE. 
To Tax Eptror or Encinrerina. 
S1n,—The enclosed tracing and copies of correspondence, | 


dated May, 1861, may be interesting to Captain Kdward 
Sawyer, whose plans are described on page 48 of your num- 
ber for February 17th, as “one feature of his system is to 
employ a pair of guns fired alternately from one embrasure, 
the one in loading position, whilst the other is run out as 
shown.” 
Yours faithfully, 
W. R. Kryrrrce. 
1, Westminster-chambers, 8.W., and Greenock, N.B., 
Feb. 18, 1871. 





17th May, 1861. 
My Lord,—I beg to submit to your Lordship’s attention a 
scheme of mine, whereby two or more guns may be success- 
fully worked from one embrasure and directed to any point. 
I shall be happy to wait upon your Lordship at any time 
you may be pleased to name with drawing illustrative of the 
same. 


I am, my Lord, 
Your most obedient and humble Servant, 
(Signed) Wacrer R. Kisiprts, C.E. 
To Lord Herbert, Secretary of State for War. 


25th May, 1861. 
My Lord,—In reply to your Lordship’s letter of 17th inst., 
I beg to forward a sketch plan and section illustrative of my 
invention, also the following answers to clause 4 in circular 
containing rules : 
lst. As to “ the results intended to be attained” —they are 
the working of two or more guns in any direction at one 
porthole or embrasure. 
2nd. As to “Estimate of Cost”—this depends entirely 
upon size and position. 
3td. As to “ Assignment”—I will yield up the invention 
for such a sum as your Lordship and the Committee may 
deem the invention worth. 
I am, my Lord, 
Your most obedient and humble Servant, 
(Signed) Waxrer R. Kusirrxe, C.F. 
To Lord Herbert, Secretary of State for War. 


War Office, 3lst May, 1561. 
Sir,—I am directed by the § of State for War to 
acknowledge the receipt of your letter of the 26th inst., and 
to acquaint you in reply that the system of working guns 
by you possesses no practices! advantage, and that 


no experiments ean be authorised in connexion with. 
I am, Sir, 
Your obedient Servant, . 
(Signed) B. Hawes. 


W. RB. Kinipple, Esq., C.E. 
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wane eae Senne aon amt “ A Mill Engineer” with 
60 
Please insert this letter in your next number, and oblige, 
Yours obediently 


Wisson W. Purrsow. 

1, Salisbury-street, Strand, March 6, 1871. 

(Mr. Phi does not explain why it was thought 
a to the safety valves with old firebars when a 
fire was lighted in order “ to dry the flues and brickwork ;” 
besides if we are not ly mistaken the boiler has been in 
use several times to supply steam to the engines for blowing 
the organ —Ep. E.) 








THE SHERMAN PROCESS. 
To raz Eprrog or Exoinzenine. 





Sin,—In your recent article on the process, you 
published some analyses made by me of steel iron, crucible 


THE EFFECT OF COLD ON IRON, 
To rae Eprror or Exeixerrise. 
Sir,—In reference to your remarks on the “ Effeet of Cold 
| on the Strength of Iron and Steel,” published in Engin gxninG 
of the 10th ult., I beg to observe that the object of my ex- 
| periments was not to determine the exact amount and nature 
| of the gradual alteration in the properties of iron with a 
depression of temperature, which no doubt it experiences in 
common with other substances, but only to ascertain whether 
| there was such an alteration for the worse, as could justify 
| the oft-repeated assertion that the breakage of a 
during frost is owing to brittleness of the metal produced by 
a low temperature. For this purpose I saw no necessity for 
| experiments on a large scale. But such as I brought before 
| our Society were conducted with care, and were free from the 
| fatal objection which applies to those of others, in that my su 
| ports were kept in the same condition. I protest against 
| terms “crude’ and “trivial” being applied to experiments, 
| which, though limited in their number, were sufficient for the 
| object in view. 

i am glad to see your concluding remarks urging the 
necessity of submitting to'practical tests the materials used for 
railway plant. But Ne a safety will never be attained 
until the tests are * ue not only to the material but to the 


manufactured artic 





e. 
Yours, &., 
James P. Jour. 
Manchester, March 4, 1871. 


BEETROOT DISTILLING. 
To ras Eptron oy Enxoinerrine. 
As my name has been cited by your correspondent Mr. 


space in your valuable paper, not to correct any serious error 
but to explain that 130 distilleries have worked with success 
on Le Play’s system, and Mr. Campbell to my knowledge 





grape spirit is too cheap now to induce sugar manufacturers 
to make use of these distilleries. Sugar pays best, therefore 
very few of Le Play's distilleries are now working. Mr. 
| Savalle has a good rectifying ——-, but as to his system 
| of pressing the roots it is a failure, and failed at Buscot. 
| What led Mr. Campbell to abandon the system 
| Le Play's? The celebrated agriculturist y 
| “Journal Agricole,” greatly Le Play's 
| has married the widow Savalle, and his son 
| mademoiselle the daughter. I fear this dou 
rather blinds the eyes of these gentlemen to 
| the Savalle system, and to look darkly on Le 
produce 10 per cent. of saccharine should give 
proof spirit. In October, November, and ber ten 
| cent. may be found in the roots, but the quantity rapi 
decreases in January and March, so that an av of 1 
| gallons is all that can be expected. At Buscot roots 
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John Pinchbeek, I may venture to ask you for a small |i 


personally assured himself of the success of several. But | q 


| steel, and a remark about the neutralisation of phosphorus. 
|The mechanical tests of the steel iron are by some means 
| omitted ; gt y te tes Kohn ae we went cen of — 
| steel only, an justly sa percentagé o' - 
| phorus ibe high Raven. 4 os waneat such a theory. . 
| The following is « copy of Mr. Hunt's report on the bar of 
| steel iron made from thorpe pig, the analysis of which 
| appeared in Eneingentna, February 17, 1871: 
| Diameter ... 006 ose sve ove 
Breaking strain ... 1 se» exe, 40.76 toms 
| Per square tach ... coe ove os O7.24 ,, 
Reduction of area ... ove ose - C8 

This sample contains 0.105 per cent. of phosphorus, and I 
have never seen iron made in the ordinary manner and con - 
taining{a similar amount show anything like so good 4 result. 

Your correspondent Vulcan says there is not one ssmple of 
steel soft enough for rails. If he reads the reports on No. 
901 he will see by the combined earbon and the reduction of 
area that it is quite suitable for such a purpose. As I have 
never said that No. 921 was pater An or it is umnecessary 
ne a ee ee vin. 

I in, Sir, your very ient Servant, 


remain 
G. F, Bazxen. 
Laboratory, Sir John Brown and Co., 
Sheffield, March 3, 1871. 


A PROPOSED MERCHANDISE RAILWAY. 
To rus Eprror or Exoinggnine. 

S1z,—It has now become absolutely necessary that some- 
thing should shortly be done to give increased railway accom - 
modation between Lentenand north-western districts, as 
the traffic upon the existing lines of railway is now much greater 
than can be carried with safety to passengers. It appears to 
me that the proper way of overcoming the difficulty will be 
to construct one or more i thi exclusively for 
the transit of merchandise, mi goods, and cattle, and 
that this would be far preferable to the proposal of doubling 
the present main lines of railway, both as regards safety to 
passen and economy of construction, as, by the construe- 
tion of new lines there would be no necessity of going to the 
expense of obtaining such gradients as were at one time 
thought necessary working a railway by lopomotive 
power, whereas, by doubling the existing lines, the ts 
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existing railways. Thirdly, as distance is generally a great 
element in the ‘canals transit, the Mate ont of London 
to the distant manufacturing towns and coaifields should 
be as direct as the nature of the country will admit. 
Fourthly, As less capital would be required for the construe- 
tion of a direct merchandise and mineral railway than would 
be required for widening the existing lines, the rate of fares 
for goods transit might be considerably reduced, and that 
very important article to all classes, coal, reduced at least 
2s. to 3s. per ton below the present London prices; and, 
fifthly, a new line would give to many farmers and others 
not only the means of ing goods and stock to market at 
a cheaper rate, but the more ready means of obtaining 
manure and the interchange of such soils as the lands of the 
various districts require. 
Some years ago my attention was directed to this subject, 
I made surveys of the country from London to Man 
chester, and have plans and sections by me, as wel! as plans 
sections in the direction of Liverpool and Chester, and it 
is this portion of the project which I propose should first be 
constructed, to be followed by the northern collateral line, 
extending from near Lutterworth through the Midland coal- 
fields vid Nottingham, Chesterfield, Leeds, the coalfields of 
Durham, to the river Tyne, below Neweastle, the line from 
London to the beginning of the coalfields to take a course 
about midway between the main line of the London and 
North-Western and the main line of the Midland Railway, 
and as the lines may be made at moderate cost, it would 
certainly be more to the interest of railway shareholders to 
support the project than to expend capital in doubling the 
existing railways. 
1 am, Sir, your obedient Servant, 
Groner Reminetos. 
91, Mansfield-road, N.W., February 27, 1871. 





DREDGER FOR THE RIVER WITHAM. 
To tae Epitor ov Exoixegnine. 

S1n,—Referring to Mr. Hobrough’s letter in ExoixexRixe 
of the 24th ult., I have no desire to enter into all the various 
matters raised by him (some of which I could disprove), even 
could I ask = for the space. The question at issue is 
simply, who first suggested the idea of a carrier such as you 
illustrated in Exoinggnino of 30th December last ? 

The facts are these. Some months after the commence 
ment of the Witham Improvement Works, the men threat- 
ened to strike, and demanded such an increase of wages as 
would have made it impossible to carry out the work, and 
Hobrough suggested to me (I acted for my brother, Ho- 
brough’s partner, who found the means for carrying on the 
work) to build a barge, and fit it with boxes to be filled by 
the dredger, and lifted from the burge to the shore by a 
steam derrick. This was found impossible. Mesars. Riches 
and Watts doing some repairs at the time, the opinion of 
their foreman, Amis (who had had considerable experience 
im dredger work) was asked, and at a consultation, at which 
Awis, Hobrough, and myself were present, Amis suggested 
the practicability of a carrier something after the manner of 
one used for a digging machine (the model of which he had 
assisted to make), stating the main features. Hobrough 
made a rough drawing (which I have now) filling in the 
<etails as described by Amis; but | declined to sanction the 
expenditure till I had seen more of it. Hobrough suggested 
a model, and employed Mr. Porter to make one (for which 
I paid), and with which Hobrough and myself went to 
Messrs. Clayton and Shuttleworth’s, at Lincoln, and after 
explaining it to one of the members of the firm, and Mr. 
Allsopp, their manager, they agreed to supply the ironwork 
and wire rope. 

The above is a simple narrative of the transaction cor- 
roborated by the only man who can confirm it. That Mr. 
Hobrough rendered considerable assistance in carrying it 
out I fully admit, but that he suggested it or that the carrier 
is his “ invention,” is simply untrue. If Mr. Hobrough had 
been ecting this scheme for so many years previous, how 
is it that he never hinted it to me ? 

Some months after the above carrier was found to work 
satisfactorily, I arranged with Messrs. Riches and Watts to 
supply drawings and specifications for a new dredger, with 
carrier attached (as illustrated by you), and I afterwards 
contracted with them to supply and fix machinery, &c. 
While being built, it was arranged for the Witham commis- 
sioners to take the vessel complete when set to work. 

[ believe Hobrough did plead with the commissioners to 
take the drodger, but as | found, to my cost, not to benefit 
me alone, but to cover his own malpractices. 

In conclusion, I may say that I am simply desirous that 
praise should be given where praise is due. 

Trusting you will give this insertion, and (so far as I am 
concerned) close the correspondence, 

I remain, Sir, yours obediently, 
Jous Moore. 

Plumstead-road, Norwich, February 28, 1871. 


To tae Eprror ov Exorvernine. 

Sta,—In a letter to you in yours of the 3rd of February, 
signed Riches and Watts, of which firm I am the acting 
partoer, it was stated emphatically, in reference to the above 
machine, that Mr. Hobrough had not “ designed any of the 
machinery, or made the drawings from which the machinery 
was constructed.” As I wrote that letter, and Mr. Hobrough, 
ia his reply, published in your issue of the 24th ult., has re- 
ferred to me more particularly, [ think it better for me to 
answer it in the first person singular. 

Mr. Hobrough ns his letter by imputing selfishness to 
me, or my firm, “which carries them so far as to lay claim 
te what exclusively (!) belongs to another,” eidelicit himself. 
We shall see how far he substantiates this. In the first 
place, allow me to aay | do wot lay claim to any invention in 
the matter, nor to that part for which the dredger is chiefly 
remarkable (see Mr. Moore's letter in yours of the 3rd ult.) ; 
but I do deny Mr. Hobrough’s claim to it, and also to his 





designing the machinery proper of the dredger. When Mr. 
Moore, in company with Mr, Hobrough, consulted me as to 
a new dredger, they gave me particulars of what they wanted, 
rough dimensions of the boat, depth of water to dredge 
in, and a general outline of their requirements, with instruc- 
tions to prepare drawings and complete specifications of the 
whole, so that they could submit them to any other firm, as 
they intended to get prices elsewhere as well as ours, agree- 
ing to pay me 25 guineas for the work, should the contract 
be not given to my firm. Mr. Moore can sabstantiate this. 
I made, and have by me in detail, the drawings and epecifi- 
eations, the work was executed in perfect Pwith 
them, and to the entire satisfaction of Ses ‘ire a 


com missioners. ae abe 

Mr. Hobrough mentions,“ wR, Fa gr earrier,”’ 
that he had ten years ago “ ica- 
bility of constructing a machine to convey Sd trons 
dredgers to banks of rivers.” Very likely; but it'does not 
follow that because of these amzious thou (which, by the 
way, many others had been troubled with besides himself), 
he hit upon the plan in question. He has mentioned to me 
that he should like to be able to aecomplish this, but the scheme 
he spoke of was that of fitting a separate barge with loose 
boxes to receive the mud from the dredger, and afterwards to 
heul these boxes out by means of a steam crane, and he has 
more than once, since the Witham improvements were com- 
menced, asked me the price of such a crane. I may mention, 
en passant, that this plan—which may have been recom- 
mended by Mr. Hobrough—has been recently tried at a 
neighbouring seaport, and, after an ex iture of about 
10008, proved utterly worthless. Mr. Hobrough mentions 
several matters which ams totally irrelevant to the subject. 
With reference to his withdrawal, and the “ consequent stop- 
page of the works,” I simply say it is a wilful distortion of 
the truth ; the works were not “in consequence,” &c. 
And I urged and insisted on Mr. h’s re-appointment 
as a matter of £8.d. It was perfectly understood that he 
should render his assistance free of any cost to us until the 
dredger was finished, and | p dit asa matier of course. 
Mr. Flobrow h states some of the carrier buckets were fixed 
wrongly, and cites this trifling incident as a proof of hie claim. 
The facts are, the work was much pressed, and our foreman, 
Mr. Amis (the member of our mentioned by Mr. Moore), 
being busily engaged on the internal works of the dredger, 
had confided the fixing these buckets—a simple affair—to 
some labourers, about 20 out of the 110, I think, had been 
put on, when the mistake was discovered, and, of course, soon 
yut right. But as to the letter which Mr. Hobrough asserts 
f wrote him on that oecasion (as another proof of his élaim), 
really this is too trivial. I can only say, that if it existed at 
all, other than in the fertile brain of Mr. H., he must have 
woefully misrepresented the sense of it ; for how could I de- 
plore “ the failure of an invention” at this time, whem the 
principle had been established months before, and had been 
at work on the smaller dredger with perfect success—or on 
the occasion nained by him—from the simple reason of a few 
buckets being wrong!y put on, and when it was of course im- 
possible to have tried the mechanism at all. When it was 
tried it was at once, and has always been, a perfect success. 
This statement, however, is on a par with Mr. Hobrough’s 
coolness in borrowing my drawings, ostensibly for a purpose 
which he would hardly wish me to make public, using them 
for publication without my permission, and when asked to re- 
turn them, modestly to inform me that he had parted with 
them, but if I wished would send me a tracing he had taken of 
them. In conclusion, I would add that I have seen Mr. Amis, 
who has left our employ some three years, and he perfectly 
coincides with Mr. Moore’s remarks in reference to his having 
suggested the idea of the “ carrier,” and he well remembers 
the circumstance of his first sketching the design in the en- 
gine room of one of the small dredgers, and explaining all 
the details to Mr. Hobrough. I apologise, and beg you will 
excuse my taking up so much of your valuable space. I 
trust you will find room for my remarks with a promise on 
my part of my desire to trespass no further upon this subject. 

I am, Sir, your obedient Servant, 
C. J, Warts. 





Norwich, March 1, 1871. 


RETAINING WALLS. 
To rux Eprtor or Exoinrerise. 

Sin,—I had hoped your correspondent Mr. John Romilly 
Allen, would have acknowledged the inaccuracy of his theory, 
and not have gone deeper into error; however, if you will 
be good enough to insert the following, it may perhaps pre- 
vent him further multiplying his mistakes. 

in my first communication to you in reply to his enigma, I 


stated (see Fig.) that the pressure per running foot against 
the wall g at f (viz.: } ae from c), was, 

¢= wxad 

_ ve? 


ae 
and the moment of the bank=q@ x¢cf, and moments of the 
wake ke 
wall= weight of wall x 7 


Where, 

tw =weight of acd. 

? =pressure per running foot of bank. 
ac=40 {t. 

ke=20,, 


Angle of repose=45°. 
Weight of a cubie foot of bank=140 lb. 
Ww s wall =112 ,, 
(All the same as those in Mr. Allen's last letter.) 


For the weight of a 4c wé have!?% 16-96 x 140 _ 46 soo, 


46,800 16.56 
4 


and the pressure at f=—~— 5 =19,210 Ib. 


Comparing the above with the equation of Prony, we have 
o=2%. tant 4 = “= A14214*=19,210 Ib., as above. 


Here, 
w= weight of cubic foot bank 
e=angle of repose. 
Mr. Allen has been kind enough to correct me, and make 
his formula thus: 
_wxa .. 46,396 « 40 112,067 Ib. ! 
ad 16.56 
above. 
For the moments of the bank, we have, as before, Pxck 
=19,210x 10=192,1001b., and the moments of the wall= 


(40x 20x 112) x %.896,0001b,, showing that the wall is 


about six times the 


more than twice the width of base required to sustain the 
pressure. In the width of base we have, assuming the wall 
to be on the point of overturning, putting 2 for the base, 


40x 2x 112x« = = 2240? z. 


When the wall is upon the point of overturning, the moment 
of the wall must be equal to the moment of the bank ; then 
we have 2240 z?=192,100Ib., and ¢=about 9 ft. 3in. There- 


fore, a wall whose base — height would be strong enough in 


this case. 

Your correspondent Mr. Allen will ist. that when the 
plane of fracture bisects gf >, we repose the term re- 
jecting friction is ineorrect. He evidently not consulted 
all the authorities on the sabject, and it may be intercsting 
to him to know that the equation of y; which is 
generally used by engineers, rejects friction, as will be seen 
by the following .* “ Neville on Retaining Walls,” pro- 
ceedings Inst. C.E., Ireland). When the resistance to the 
bank is effected by means of a fixed surface acting against 
the face an amount of friction proportionate to the resistance 
is brought into play, and the direction of the resulting re- 
sistance, R, must make with the face an angle equal to the 
complement of the angie of repose. 

Let tan angle of rupture=é complement of angle of repose 
=@ in the above example 


tan 8= 
and the resistance (R) 


R= w h? x sce ase iwa) 
~ j= Of 2 + 900 OF 
When the angle of repose, as in the above example, is equal 
to 45° tan §= $ and 
r-“". w? weight of a cubic foot of bank, 
 b/ 2 h=height of bank in feet : 


showing that in this case the line of rupture makes an angle 
with the face of the bank whose tangent is one-half, instead of 
dividing the angle into two equal parts, as assumed by Prony 
in which friction is neglected, that is to say, an angle of 
26° 34’ instead of 224°. 

I hope I have succeeded in proving Mr. Allen's theory to 
be (using his language) a joke, and I trust when he attempts 
to instruct your readers on another occasion he will have a 
better knowledge of the subject. 

Hoping I am not intruding on your indulgence, 

I am, Sir, yours, &c., 
Ww 


1 
ian O+000 Ovi 


[We can admit no further correspondence on this subject. 
—Ep. E.} 





Mr. Baremay at Busxos Ayxes.—Mr. Bateman, C.E., 
who has been making surveys for the construction of a port 
and harbour at Buenos Ayres, has completed his arduous task, 
and has sent in his report to the Argentine Government. 
It is stated that the port, as proposed by Mr. Bateman, will 
extend from the gas-house point to the Boca de Riochuelo, 
and will, when finished, afford accommodation for as much 
shipping as the Port of Liverpool. 


Corroy SpinytyG IN THE AnGEsTiINe Rervsiic,—Mr. H. 
Whittaker, a partner of a native capitalist (Mr. Palacios, of 
Salta), has just imported from England a complete set of 
machinery of the value of 20001. sterling for a cotton mill on 
the Rio de las Piedras in the province of Salta, where it is 
proposed to apin and weave both wool and cotton. The 
machinery was purchased of Messrs. Ernest Reuss and Co., 
of Manchester ; the motor will be a turbine water wheel of 
30 horse power. No steam power will be required, as the 
Rio de las Piedras is unfailing in ail seasons. 


Sreet Raus in Tar Usrrep Stares.—The last annual 
report of the Lehigh Valley Railroad Company states some 
interesting facts with regard to the use of rails. Some 
steel rails, laid in 1864, upon the Beaver Meadow division, 
are stated to look as well as they did a year since, with the 
exception of three rails, which show signs of wearing out. 
During the past year nearly 14 miles of the company’s track 
wore relaid with stecl, making the extent of steel track now 
about 52} miles. In 1869 the company laid down 1550 tons 
of the best English iron rails, guaranteed to last from five to 
seven years; but they have net Rope eiteaelaty, and the 
report states that it has been demonstrated that ; 
short of all steel, or steel-headed rails, will prove 





ad=a ¢. tan 223°=16.56 ft. 
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THE STEEL COMMITTEE. 
To tus Eprror or Exorneerine. 
Sin,—We notice in your journal of the 24th ultimo some 
drawings of bridge links, together with tables showing re- 
sults ol capedananie upon them, made by Mr. D. Kirkeldy, 
also a letter from him, under the above reading, comment- 
ing upon the proceedings of the Steel Committee, With 
these proceedings we bave nothing to do, but we desire, in 
justice to ourselves and others, to make a few observations 
upon the experiments on the two iron links rolled at these 
works, and tested for Mr. G. Berkley. We assume the ob- 
ject in publishing the tests upon these bars was to compare 
their strength with that of a specimen made by Messrs. 
Thorneycroft and Co., tested for Mr. W. Baker. For this 
purpose, however, the bars were qui‘e unfit, because the 
forms of the heads were such as would not bear the strain 
required to break the bar, whereas Mr. Baker's link, having 
a head large enough, did break the bar. Except, therefore, 
so far as the elastic limit (an important point) is concerned, 
no fair comparison can be made bet ween the quelity of these 
bars. The elastic limit is stated as 11.7 and 11.8 tons per 
square inch in the links made by us, against 10.67 tons per 
square inch in that uf Messrs. Thorneycroft. in page 8 of 
the paper read by Mr. G. berkley at the Institution of Civil 
Engineers last May, “On the Strength of Iron and Steel,” it 
will be seen that the results of all his experiments to ascer- 
tain the best proportions of head and pin hole in relation to 
the body of the bar are as follows, viz. : 


Bar oun we = 10 
Diameter of holes = 75 
Depth of head beyond pin = 1.0 
The two sides of pin holes = 1.25 


(See Plate 18, Fig. 4.) 

And, by referring to Mr. Kirkaldy’s sketches, it appears 
that the two bars supplied by us were not so proportioned. 
Large numbers of all sizes of properly-proportioned links 
have been broken at these works, and fully as many have 
given way in the body as in the head of the bar. In further 
confirmation of this, we again quote from page 8 of Mr. 
Berkley’s paper as follows : “ The deseription of the fracture 
and the strain per square inch of bar area sustained in fifty- 
one experiments, in which links of these proportions, and of 
various sizes, were broken or severely tested, are recorded in 
the Appendix, Table No. 3. The average strain per square 
inch of bar at which these links broke was equal to 23.29 
tons. Twenty-three of these links broke in the bar. Twenty- 
three of them broke across the centre of the head at the sides 
of the pin hole ; one through the end of the head, one through 
one side of the pin hole and the end of the head, and three 
links were not broken, two of which bore a strain of 24 tons 
per square inch of bar area. These results, carefully obtained 
at various times in the course of the execution of contracts 
during the years 1862 and 1869, seem to confirm the correet- 
ness of the conclusion that the desired proporiions of links 
had been arrived at by the consideration of the experiments 
in the Appendix.” 

Many thousands of similarly-proportioned tie bars have 
been made by us for the Great Indian Peninsula Railway 
Company, under the superintendence, and to the designs of 
Mr. Berkley. We are led to make these remarks to correct 
any impression that might arise from Mr. Kirkaldy’s im- 
perfect statements that owr links are especially prone to 
break in the heads. 

We are, Sir, yours obediently, 
Howarkp, RaveNHILL, aNp Co. 


ON METHODS OF PRODUCING HIGH 
TEMPERATURES.* 
By Writiam H. Maw. 

It has long been a recognised fact that the production of ex- 
ceedingly high temperatures in furnaces of a size suitable 
for manufacturing processes is attended with many practical 
difficulties, and with an expense apparently disproportionate 
to the effeet produced. This being the case, and the number 
of instances in which high temperatures are required bein 
large, itis natural that many plans should have been devised 
for overcoming the defects of furnaces of what may be termed 
ordinary construction; and it is to some of these plans, 
brought forward within the last few years, that I propose 
directing your attention in the present paper. Before, 
however, commencing a detailed account of any of these 
plans it may perhaps be desirable—evon at the risk of re- 
peating some well-known facts—that I should state briefiy 
the theoretical considerations which have to be taken into 
account in attempting to produce excessively high tempera- 
tures, and point out some of the chief practical difficulties 
which have to be surmounted. 

With scarcely an exception of any importance, the high 
temperatures employed in manufacturing processes are 
obtained by the combustion of carbon in some form or the 
other, and it is, therefore, to the methods of carrying on the 
combustion of this substance in the best manner that our 
attention has especially to be directed. A pound of carbon 
when burnt into a carbonic acid will unite with 2§ times its 
weight of oxygen, and will develop about 14,000 British 
thermal units, or in other words, an amount of heat sufficient 
to raise the temperature of 14,000 Ib. of water 1° Fahr. 
This 14,000 unite of heat, it must be remembered, is de- 
veloped for every pound of carbon consumed into carbonic 
acid, whatever may be the form of the furnace employed, 
and whether the oxygen be supplied to the carbon in a pure 
state or mixed with other gases; but it depends upon the 
construction of the furnace and upon the arrangements for 
carrying on the combustion, how much of this heat is turned 
to useful account and how much is wasted. In all thick 
fires a considerable proportion of the carbonie acid formed 
near the grate bars, takes up another atom of carbon as it 
passes through the incandescent mass above, and it thus be- 
comes converted into carbonic oxide, the process being at- 





_® Paper read before the Cleveland Institution of En- 
gineers, 








tended with the absorption of about 6000 unite of heat 
each pound of carbon thus taken up. Under these circum- 
stances, we have but 14,000 — 6000=8000 units of available 
heat produced by the combusti 


? 





te the develop. 
ment of but 4000 units of available heat. If a further 





supply of oxygen be available, the carbonic oxide p 
in the manner just mentioned may be re-converted into 
carbonic acid, the result being the setting free of the amount 
of heat previoasly rendered latent by the carbonic acid taking 
up the additional atom of carbon. 

We see from the above facts that for each pound of carbon 
present in the products of combustion in the state of carbonic 
acid 14,000 units of beat have been developed, while for each 
pound present as carbonic oxide, but 4000 units have been 
rendered available. The quantities of heat developed being 
known, the next matter to be considered is, what intensities 
of heat will these quantities give under different cireum- 
stances? In dealing with this question it shall in the first 
place be 5 that there are no losses by radiation or 
contact with surrounding objects; but that the whole of the 
heat produced is turned to account in heating the products of 
combustion, the various sources of loss of heat being left for 
subsequent consideration. Under these circumstances, if a 
pound of carbon during combustion is supplied with just the 
23 lb. of pure oxygen requisite for ite conversion into ear- 
bonic acid, the 14,000 units of heat developed will be ex- 
pended in raising the temperature of the 3g lb. of carbonic 
acid produced, and the specific heat of carbonic acid being 
0.216, the resulting temperature will be — 14,000 = 17,676" 

0.216 x 34 
above that of the carbon and oxygen before the combustion 
took place. 

On the cther hand, a pound of carbon when converted into 
carbonic oxide is united with 1}1b. of oxygen, and, as the 
specifie heat of carbonic oxide is 0.248, the 4000 units of 
heat developed we the temperature of the 2} Ib. of 

100 
2) X 0.248 
to but about two-fifths of that produced when the earbon is 
burnt into carbonic acid, 

But in all ordinary furnaces the carbon is not supplied 
with pure oxygen but with atmospheric air, and as a necessar 
eonsequence the yey of combustion are diluted wit 
nitrogen, the result beiog a reduction of their temperature— 
a reduction which is increased in many cases by the presence 
of small quantities of moisture. In the atmospheric air the 
23 lb. of oxygen necessary for the conversion of 1 lb. of carbon 
into carbonic acid would be associated with about 94 Ib. of 
nitrogen, &c. and the 14,000 unite of heat developed will 
have to raise the temperature of this quantity of nitrogen in 
addition to the 3% |b. of carbonic acid, or in all about 13 lb, of 
gases with a mean specific heat of 0.237. Under these cir- 
cumstances the resulting increase of temperature would be 

14,000 
13 x 0.237 
temperature theoretically obtainable by the combustion of 
carbon in atmospheric air at the ordinary tension. 

Again the 14 tp. oxygen combined with 1 lb. of carbon in 
the form of carbonic oxide is, in the case of atmospheric air, 
mixed with about 43 lb. nitrogen, and thus when carbon is 
converted into carbonic oxide by a supply of atmospheric air 
there are about 7 Ib. of gases to be heated by the 4000 units of 
The mean specific heat of these soaes hang 
about 0.254, the resulting temperature will be nae = 
2249° above the inital temperature of the air and carbon. 
This increase of temperature, it will be noticed, is rather less 
than half that produced by the combustion of the carbon into 
carbonic acid. 

In calculating the temperature resulting from the combus- 
tion of the carbon in air into carbonic acid, it bas so far been 
supposed that no excess of air is present in the products of 
combustion. In reality, however, such an excess will always 
be present in practice, and if we suppose it to amount to 20 
per cent., the weight of the products of combustion will be 
increased to 15.41b. per pound of carbon burnt, and the 
resulting increase of temperature will be reduced to 

14,000 aga? 
shade = 3836". 
15.4 0.237 ; } 

r cent, the weight of the products of combustion will 
become 1! lb. per pound of carbon, and the resulting increase 


earbonic oxide by = 6912°, an increase amounting 


==4545°; and this may be taken as the maximum 


heat produced. 


If the excess of air amounts to 50 


of temperature will be but 


I have, I fear, devoted more time to explaining these ele- 
mentary matters than may appear to be desirable in a paper 
like the present ; but my excuse must be that it is absolutely 
essential that the above-mentioned results should be borne in 
mind in considering the means by which high temperatures 
can be best produced in practice. To enable this to be done 
more readily, I have given in the Table exhibited a summary 
of the facts already stated : ; 

‘The natural conclusions to be drawn from an inspection of 
the annexed Table are: 1. That in producing high tempera- 
tures the carbon burnt should be converted wholly into car- 
bonie acid. 2. That this should be effected with the least 
possible excess of air. But it so happens that in practice the 
attainment of the first-mentioned of these tions is in 
certain cases quite inadmissible. There are particular in- 
stances in which high temperatures are required in which it 
is essential that the products of combustion should contain 
no free oxygen; and practically this requirement is equiva- 
lent to rendering compulsory the conversion of a ete | gt 














presence of free oxygen in the produets of combustion bo 
avoided. Iu practice, however, no such result as this can be 
a ae as the ee cm by atmo- 
spheric ’ being on one suppl an 
excess of air if the whole of o earben fe 40 be somverted bate 
carbonic acid, or, on the other hand, to sllow a certain per 
centage of carbonic oxide to be present in the of 
combustion if it is desired to keep the latter tree of wn- 
bined oxygen. 
sh 3 ol 
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4 — Se : i S| £ e 
SE irciees 68s 
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1 Ib. of carbon burnt) | } i 
into carbonic acid, | ova 14,000 —_ 
Oxygen supplied 14,000 54) 0.216 Sqnusic © 17,676 
in a pure state. i 
1 lb. of carbon con- | 
verted into car- J | 4.000 
bonie oxide. Oxy- >| 4,000} 2}/ 0.248) 7" 6.9120 
gen supplied in a / i 24 X0.248 
pure state. | i 
1 Ib of carbon burnt i i 
into earbonie acid. (| ay 14,000 > 
Oxygen wupplied ¢|!4:000 | 18 | 0.287) agg tht? 
in atmospheric air. | 
1 Ib. of carbon con- | / 
verted into car- | | 4,000 
bonic oxide. Oxy- 4,000; 7 0.264" ___. = 2, 249° 
gen supplied in at- } | | 7x0.208 
mospheric air. 
1 lb. of carbon burnt 
into carbonie acid. ; 
Oxygen supplied j14,000 | 15g; 0.287; 14,000. _ sony: 
in air, 20 per cent. } | 16.4x0.287 
in excess. ; 
1 Ib. of carbon burnt 
into earbonie acid. | 
Oxygen supplied >|14,000 | 19 0.237 | 14,000 _ s19% 
in air, 50 per cent. ! 19 x 0.287 





im excess. 


It follows, from what has just been stated, that the cir- 
cumstances under which high temperatures are required in 
the arts and manufactures may be divided into two classes, 
the first consisting of those cases in which the composition of 
the products of combustion is a matter of no im ce, aad 
the second comprising those instances in which it is essential 
that the products should be free from any oxidising tendency. 
To the first- mentioned class, for instance, belongs the melting 
of steel in crucibles, ani to the latter the melting of the same 
material in the open hearth. The great difficulty of suecess- 
fully effecting the latter operation is well known ; and it will 
be understood from the facts already siated, that this 
difficulty arises in a great measure from the necessity which 
exists that the gases in contact with the stee! should, to avoid 
the presence of free oxygen, contain a certain percentage of 
carbonic oxide, this necessity entailing an important redne- 
tion in the quantity of heat develo by the carbon burnt 
and in the elevation of temperature imparted to the products 
of combustion. This latter remark, however, does not apply 
to furnaces constructed on the regenerative system, as will 
be shown presently. 

Even in eases, however, in which the maintenance of a 
neutral flame is not essential, the fact that a certain excess of 
air has to be admitted and the losses of heat frum radiation, 
convection, and other causes render it very difficult to attain 
in furnaces of the best ordi construction temperatures 
much in excess of that required for such operations as melting 
steel in crucibles or giuss melting, and as a consequence the 
communication of the heat from the burning gases to the 
materials which are being heated goes on but very slowly as 
the melting point is being approached. The results of this 
are a prolongation of operations, an excessive expenditure of 
fuel, and great wear and tear of the furnace. A striking in- 
stance of this is obtained by comparing the costs of melting a 
ton of cast iron and a ton of cast steel. The actual amount of 
heat utilised in the latter case does not exceed that utilised in 
the former, by more than 25 or at most 30 per cent., yet the 
relative expenditures of pont pe. pep. a cupola furnace to 
be employed on the one on steel melting 
furnace on the other—are about as 1 to 30! Under these 
circumstances, therefore, it is not to be wondered at, that 
strenuous endeavours shou'd have been made to introduce 
during the few ycare improved arrangemen’ 
whieh candi ible the attainment of higher tem pe- 
ratares, and should thus save fuel by reducing the time occa- 
pied in heating the materials to be dealt with. To some of 
these im arrangements I propose shortly to direct 
your attention, but betore doing this I desire to say a few 
mode 


Preecining high tocspertonres, zamsely, hat of Sif 
of obtaini igh tem > urging a 
src by 0 tas of diag of enuneal estate. 
fact that an inereased temperature can be obtainet 
by urging a fire by a blast of air was perfectly well known 
many centuries the reason for this fact was under 


and there is, I believe, scarcely a country 


the globe in which this method of obtaining 








centage of the carbon burnt into earbonic oxide only. I not carried out in some form or the other. Jt is not 
ware peu $s bring each individual atom of carbon into | necessary that I should wate, ts aghce 
intimate contact with the two atoms of oxygen required to tof the numerous contrivances ve 
convert it into carbonic acid, and this at s temperature | sehemed for supplying « blast of air to a furnace or 
sufficiently high to insure their union, then the whole of the | fire; but it is, I think, desirable that I should say 4 
carbon might be converted into carbonic acid, and yet the | of the theory of the action of a blast. The fact that an in- 
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7 
atmosphere, and thus pro- 
duces an increase in the intensity of the heat in a manner of 
which I imtend to speak presently, when describing high- 
pressure furnaces. 

The first of the causes just mentioned operates powerfully 
in the case of blast furnaces, and furnaces of the cupola class, 
the excess of sir in those parts of such furnaces in which the 
highest temperature is required being practically nil. In 
such furnaces, also, there is another reason for the high tem- 
peratures obtained in the neighbourhood of the tuyeres, and 
that is, that in that part of such furnaces the fuel is wholly 
converted into carbonic acid, the partial conversion of this 
gos into carbonie oxide taking higher up in the furnace. 
In the case of furnaces in which the fuel is placed on a fire- 
grate, but in which the draught is urged by « blast of air 
loreed into a closed ategih~cuth, for instance, as some of the 
Nusrian and Swedish puddling furnaces fired with wood—the 
use of the foreed blast enables a thicker fire to be used, or if 
the thickness of the fire is not increased, it causes a greater 
proportion of the fuel to be converted into carbonic acid than 
would be the case if a draught of a less penetrating character 
was employed. This, coupled with the fact that a greater 
quantity of fuel can be burned per unit of time with the 
blast than without it, enables forced draught furnaces to 
develop an intense heat with an inferior kind of fuel, which 
would otherwise be of little use when high tem tures 
are required. Such furnaces, however, are open to the objec- 
tion that in some cases the strong draught causes ashes con- 
taining deleterious substances to be carried over with the 

ucts of combustion and deposited on the materials being 
ted, thus giving trouble. 

Perhaps one of the best explanations that can be given of 
the action of the blast, is to say that it localises the combus- 
tion, or, in other words, that, by increasing the rate at which 
the fuel is d, it enables e large quantity of heat to be 
developed in a very limited space, and thus enables a lar; 
amount of heating to be done within that space and at t 
point where the temperature of combustion is highest. A 
common blow-pipe is an excellent example of this action. 

No reference has eo far been made to the effect of heating 
the fuel and air for supporting combustion, prior to the 
latter, yet this is a matter which, of course, exercises an im- 
portant influence on the temperature produced. In the table 
already given, the last column is headed “ Increase of tem- 
perature produced,” this signifying that the temperatures 
there given are to be added to of the air and fuel prior 
to eombastion, in order to obtain the theoretical noel 
temperature. In all furnaces the fuel is more or leas heated 
before entering into combustion; but it is only in blast or 
eupola furnaces where the heat is turned to account at the 
point where the most intense combustion takes place, that 
this preliminary heating of the fuel can be said to produce 
any useful effect. In puddling or ordinary reverberatory 
furnaces, for instance, any i of temperature resulting 
from the heating of the fuel before the latter is brought into 

: 7 | tea Mead 











taken either in at- 
mospheres, pounds on the square inch, or any other con- 
venient unit of measurement, care however, being taken that 
the same unit is used in each case. The 0.29th power of the 


fraction, Fr. ean of course be readily obtained by the use of a 


table of fessliiene. 

The manner in which this formula can be employed to de- 
termine the loss of heat due to the expansion of the blast in 
a blast furnace can, perhaps, be best illustrated by an ex- 
ample. Let us suppose, the case of a furnace con- 
suming, say, 26 ewt. of coke per ton of pig produced and 
blown with blast at a pressure of about 34 lb. ake roy inch, 
or, say, 14 atmospheres, this blast being heated to 1000° 
Fabr. Under these circumstances, the quantity of blast sup- 
plied to the furnace would be about 6 tons per ton of iron 
smelted, and it is the loss of heat due to the expansion of 
this quantity of blast which we have to determine. At the 
poh of the furnace the re would, in all probability, 
be practically equal to of the atmosphere, so that in 
passing through the furnace the pressure of the gases forming 
the blast w: be diminished from 1¢ tc one atmosphere. 
Introducing these quantities into the formula above given, 
we find the reduced temperature of che blast due to the amount 
of expansion just mentioned to be: 


{ (1000 + 461.2) x 3s ~ - 461.2 


= (1461.2 x 0.9374)—461.2=-900.5° ; 
or, in other words, the mere expansion of the blast would 
alone cause a diminution of its sensible heat by 1000—909.5 
=90.5°. The specific heat of air, when maintained at an 


uniform pressure, being 0.238, the heat rendered latent in | i 


sidering, 10 8.8% 22403 90.5% 0.2887 518,008 pound -degreee 
i , to 6.5 x 2240 90.5 x 0.238318, 

or thermal units; and, as each pound of carbon consumed in 
@ blast furnace may be taken as producing, on an average, 
about 6000 thermal units, the quantity of heat wor 


latent by expansion represents the consumption of ——__— 


== 52.26 lb. of carbon, or, say, about half a hundredweight of 
coke. This quantity, alt it forms but a small propor- 
tion of the total consumption, is worth taking into 
account when an estimate is being made of the disposal of 
heat in the furnace. There is one deduction to be made 
from the facts just stated, to which I desire to direct at- 
tention, and this is, that the nitrogen contained in the blast 
acts as an absorber of heat, which is never recovered. ly 
peaki about 5 tons of the 6) tons of blast—which we 





contact with the air near the grate, is P y 
by the ucts of combustion having to pass through the 
cooler layers of fuel above, whereas in a furnace this 
cooling action does not takes place until the products of com- 
bustion pass the point at which the most intense heat is re- 
quired. The heating of the air supplied for supporting com- 
bustion, on the other hand, aces an increase in the 
available temperat poe ae Sanen Mn) nee sy 
the blast being so much additional heat available for heating 
the products of combustion. Thus, if we take the fifth case 
stated in the Table already referred to (in which a pound of 
earbon is supposed to be burnt into carbonic acid, quan- 
tity of air supplied being 20 per cent. in excess of that re- 
quired for exact chemical combination) and if we suppose 
that in this instance the air is heated to 400° above the 
normal temperature, previously to being supplied to the fuel, 
we shall have 14.4 x 400 x 0.268= 1370.88, or say 1371 units 
of heat carried into the furnace by the air per pound of 
carbon burnt. To obtain the resulting tem ure, this 
quality Cae ae Se by the com- 
bustion, and the sum must be divided by the total specific 
heat of the products of combustion, thus : 

14,000 + 1871_ 15,871 _ go140 

16.4 x 0.287 . 
The pre-heating of the air supplied for supporting combus- 
dion fesse Seanns am em Me Reg) gave amet Ayo. 
temperatures, and w this heating is performed by 
waste from the furnace the latter has a claim to be 








amongst the regenerative class of which more will be | i 


said presently. 
The rapid rate at which the temperature falls in any furnace 
int at which complete combustion takes place is 
Aary 3 is well known to my ay but I 
neve t few beyond those who have paid ¢ 
ial attention are aware of the large amount 





supposed in our example to be supplied to the furnace 

ton of iron smelted—would be Bn mg and the ciesieten 
just given shows that this nitrogen, whilst expanding 
during its passage through the furnace, would render latent 
an amount of heat equal to that produced by the consumption 


in the furnace of about gg ” = 48 Ib of coke. This loss 


eannot be recovered, whatever may be the way in which the 
waste gases are utilised, and it is, moreover, a loss which, as 
it eannot be discovered by the ordinary modes of observation, 
has, I believe, been hitherto generally neglected. 

isregarding inventions of doubtful utility, and those 
which, alt h i in amount of promise, 
have not yet 


possessing a certain 
m brought into a practical shape, we find 
that the methods of producing high temperatures which have 


been brought forward during few years, may be 
divided into four classes. Thus we have, first, the ene 
tive system as so admirably worked out in the well-kno 
Siemens furnace; next, method of reducing the total 

ifie heat of the products 6f combustion by the partial 
i nitrogen, as proposed by M. Charles Schinz ; 
reducing the fuel to powder, and barnin 
wothet of working frequently pro; 

ical success by Mr. 


oe ieee 
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low temperature of, say, 300° or 350°. 
of heat from the first-mentioned pair of regenerators has 
gone on for a certain time, the direction of the currents of 
gas and air is reversed, that pair of regenerators which had 
been receiving heat being employed to raise the temperature 
of the entering air and gnses, and the other pair o 
rators being recharged with heat by the escaping 
combustion. The intervals between the reversals of the direc- 
tion of the currents may vary from half an hour to an hour, 
or even longer, according to circumstances, the higher the 
temperature to be maintained in the furnace, aud the more 
equable it is desired that that temperature shall be, the more 
frequent being the reversals. 

ch is a general outline of the Siemens system of re- 
generative gas furnaces, a system which is acknowledged by 
all acquainted with it to possess in a very high degree the 
requisites for the production of high temperatures with a 
very moderate expenditure of fuel. In this system a very 
elevated temperature is obtained, not necessarily by effecting 
a perfect combustion of the though the arran 
ment affords t facilities for obtaining such a combustion 
—but by adding the heat developed during combustion to 
that imparted to the air and gases during their passage through 
the regenerators. 

Besides the important se ced of retaining and subse- 
quently utilising the heat which, under ordinary arrange- 
ments, would be carried off by the products of combustion 
on their leaving the furnace, the ive system pos- 
sesses a peculiarity which disti 


taking place, the entering air and have this increased 
temperature imparted to them, they in turn increase it 
by that — and gradually ry ee a os higher 
temperature to through w 

: the and 

, the initial temperature given to air gases 

fore combustion is eaneenl, oad thus the final temperature 
is increased also. 

Se ee of temperature in a furnace worked 
under circumstances is practically limited only by the 
resisting power of the ials of which it is composed, and 
this is a very important fact, as it really causes an increase 
in the time of are furnace to be equivalent to an 
increase in the calorific power of the combustible, a property 
which no other furnace Thus if, for instance, it 
be desired to maintain in the furnace ‘peng neutral 
flame, it is requisite that the air admitted should, as I stated 
in the early of this paper, be insufficient in quantity to 
produce perfect combustion, or, in other words, a consider- 
able proportion of carbonic oxide must pass away with the 
products of combustion in an unconsumed state. Of course, 
this means a certain waste of fuel, and it means also a con- 
siderable reduction in the quantity of heat generated per 
unit of weight of the gases passed through the furnace 
which, aot Be Be eens sn ig affect in an 
important degree temperature . By g 
a regenerative furnace in the 1 manner I have eshdiel how 
ever, a sufficiently high temperature may be imparted to the 
regenerators to insure the production of the requisite tem- 
perature in the furnace, even with an im: combustion 
of the gases, and this isa pro of great value in many 
operations in which a neutral is required 
(To be continued.) 
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MECHANICAL REFINEMENTS.—No. IIT. establishment. Milling, i L A and punchin ma- | the sun, viz., white heat, or light orange. Nor 
‘oe can Besson oy Mace. chines, and all other mapa the of their would anything be by resorting to a mode 
Sm, — Fitting and securing pulleys, wheels, eed lathes, have been made entirely with- J of construction involving both complication and un- 
pinions, and collars to shafts, is no small item in oe fo.wh entire structure. Thus there will be reference to 
the cost, and one of the most unsatisfactory features | Ud fly-wheel and pinion, screwed side by side, as heat rays ac- 
in the construction of machinery. squash sunt paBeye ak coma ene pe Boag «dane 
The means usually employed is in no way entirel : / ae So ae 
atiiactess. & pes pr Neely ain the + de ete screwed against gears, cone pulleys against pi radiator, and that of the focal thermometer 
well on the shaft, makes proper Béy seats and a forming not only nut and check nuts to e ‘ to the radiant heat while the colour - 
well-fitted key, hoping to turn out a goes 1m is but also adjustable collars for adjusting the co to black. n the 
sure to be saad at the end, when he finds his bearings of the shaft. . the radiator, and the 


work, as he always does, out of true. If, then, he 
puts it in the lathe, and turns the wheel im place, 
should he have occasion to remove it (as the chances 
are that he will be likely to), it cannot be easily 
done, or will soon get too loose if oft repeated, and 
there is danger of its not running the second time 
as it did the first. Wheels fitted on feathers, 
while they may run true, are liable to come loose ; 
wheels, secured by taper pins, as used in some light 
work, are none the less satisfactory, and wheels and 
pulleys, fastened by set screws, are sure to run out 
of truth, and liable to get loose also. 

Another method of securing a wheel to a shaft, 
and very nearly the correct one, passes before the 
eyes of every engineer daily. the sees it put on 
with the certainty of its running true, and taken off 
with the greatest ease and convenience without 
ever having it occur to him that the way the face 
plate of a lathe is put on is about the right way to 
secure a wheel toa shaft. ‘ About the right way,” 
because in practice it will be found better to leave 
asmall portion of the hole at the outer end un- 
threaded, and the threads of the screw turned 


away, so as to make a fit at both ends of the hole 
See Fig. 1. 


as well as against the shoulder. 





There are places, where wheels are subject to 
equal strains in both directions, that this way of 
fastening will not answer; but in a large propor- 
tion of instances the work is wholly or nearly ail in 
one direction, so that the “‘ screwing on” will, I 
believe, in time be the general rule, and the key the 
exception. 

In the first cost of construction, comparing an 
ordinary job of keying to a good job of threading 
on, the latter is somewhat the most costly of the 
two; but in a first-class job of each, there is but 
very little difference, and when there is taken into 
account the convenience of taking off and putting 
on, a8 is likely to oceur from oneé to half a dozen 
times, even in the construction of machinery, the cer- 
tainty of dead truth, and the advantages of pexfect 
solidity, then the new way will not only be found 
cheaper than the old, but so much better that, if 
the mechanic who admires a good job, tries it once, 
he will use no other fastening where this is possible. 

In this matter there is one point well worth the 
attention of constructive engineers and designers, it 
is all lathe work, each piece being made and finished 
at the lathe complete, whereas in the key system the 
shaft must be turned, taken to the key-seat cutting 
machine and the key seat cut, the wheel bored, 
moved to the key-way cutting machine, and another 
operation performed, the key made at another place, 
then all three brought together and not unfre- 
quently all fitted by the hand at last. Noless than 
four machinist’s tools, and some of them not com- 
mon, with the possibility of hand work at last, in 
comparison to one, the most common of all tools, 
the lathe, turning out a complete job. ain, 
there is no danger of bending shafts by cutting key- 
seats or driving keys, and when the wheel or pulley 
is at the end of the shaft, the neatness of the j 
is beyond comparison. Where this system was 
instigated, not over two years ago, it is surprising 
how rapidly it has become universal throughout the 


One other place where this fastening cann 
used, is securing pulleys‘ito line shafts. 
whole — are used, nothing can be more 
plete than the plan of putting a split cone on 







Fic2. 





shaft, and drawing it with bolts inte a conical seat 
in the boss of the pulley, as illustrated in En- 
GINEERING some three years ago. Where split 
pulleys are used, the system of bolting shown in 
Fig. 2 is ncater than is ordinarily employed. ‘The 
bolts are brought close to the shaft, and the whole 
boss is as near round and smooth as it well can be. 
I am, yours truly, 
AN ENGLISH ENGINEER IN AMERICA, 
SOLAR HEAT. 
THE TEMPERATURE OF THE SUN. 
By Cartamn Jonn Ericsson. 

Tue illustration on the next page represents a 
perspective view of an apparatus constructed for the 
purpose of proving the correctness of the indications 
of my solar pyrometer, described in a previous 
article. Objections have, not unreasonably, been 
raised against this instrument on account of the low 
temperature employed, It is contended that unless 
the radiator is raised to the temperature of incan- 
descence emitting luminous rays, the radiant heat 
transmitted to the focus will not furnish a true in- 
dication for determining the temperature of distant 
incandescent bodies. Numerous experiments, how- 
ever, show that, relatively, there is no appreciable 
difference between the energy of the dark heat rays 
emanating from a metallic radiator of low temper- 
ature presenting a thoroughly disintegrated, or a 
blackened surface, and the energy of heat rays ac- 
companied by a light, emanating from an incan- 
descent metallic radiator. The temperature trans- 
mitted by the radiant heat to the focus is, in each 
case, directly proportional to the the temperature of 
the radiant surface. Indeed, an air thermometer 
placed in the focus of a concave spherical radiator 
of ice, and surrounded with very cold substances, 
say 100° below zero, will furnish an indication by 
which the temperature of distant incandescent 








as by employing a radiator heated to such a degree 
as to emit luminous rays. It scarcely needs ex- 
planation that my reason for constructing the solar 
pyrometer with a radiator kept at the low temper- 
ature of boiling water, is that of admitting of oper- 
ating within a vacuum, besides rendering it possible 
to measure the temperatures with positive exact- 
ness, No doubt the instrument might be so ar- 
ranged that the metallic radiator could be main- 
tained at a temperature considerably above that of 
ineandescence ; (Sir Humphrey ef it will be re- 
membered, fixed the temperature of incandescence 
at 812°), but we lack accurate means of measuring 
the intensity when metals are heated to such a de- 





bodies may be ascertained with as much certainty | P 


ly uniform as experimental 





tru ré ented by 

; ni speed be termed 

& solid cylindrical 

met long, placed 

a pedestal, the front end oe 

ike 

3 con Mer 

sia wes aae @ square 

two jeces on 

to facilitate the lacing 

in & proper after having 

been heated in an air furnace, A focal thermometer, 
similar to the one of the solar . is em- 
ployed, held by a bent arm to the front 


side the pedestal; the distance between the 
centre of the bulb and the focus of the concave 
spherical radiator being also precisely as in the 
solar pyrometer. 

The accompanying Table exhibits the result of a 
trial of the testing apparatus under consideration, 
conducted at the Delameter Iron Works on the 
4th Feb., 1871. 




















Temperature of | = f ee of 

Radiator 2 | Foral Ther- 

Appearance of ; 4 mometer. 
Radiator. eweeenenty— pinstenesbipeeens E e “ 

Differ- © Differ- 
Actual. | ential. oe Actual. ential, 
Fehr. | Febr, | Fahr. | Fabr. | Pabr. 

deg. | deg. deg. | deg. | deg 
Light orange ... «. 27190 2349.2 40.7 175 | 137 3 
orange . 210 | 1969.3 40.7 178 132.3 
Behe cherry red 1830 | 17883 07 166 | 125.3 
Full cherry red | 1660 1608.5 05 156 | 1154 
Dall cherry red 1470 1429.8 0.2 144 10848 
Dull red heat 1290 | 1249.0 41.0 1390) |) =(880 

' f 

Mean .. «| 1740 | 1690.37} 40,63 a 1172 








The following brief account has been deemed 
sufficient at present. The solid radiator, before 
being placed on the pedestal, was heated in an air 
furnace to very nearly white heat, and then, by 
means of tongs, quickly removed from the furnace 
and placed in the position shown by the illustration. 
The focal thermometer was then closely observed, 
ita indieation being recorded when the radiator had 
cooled so as to present a colour of light orange. 
The indications during the succeeding stages of 
brightness and colour of the incandescent radiator, 
described in the Table, were in like manner re- 
corded. The temperature of the surrounding air 
being observed simultaneously with that of the focal 
temperature. The time which elapsed between the 
first and last observation entered in the Table was 
29 minutes. It will be seen that the temperature 
transmitted by the radiator to the focal thermo- 
meter was recorded at six different stages of incan- 
descence, the colour presented by the radiant sur- 
face determining the time for observation, ‘The 
mean temperature of the radiator during the ex- 
eriment was 1740°, hence 928° above the point of 
incandescence determined by Sir Humphrey Davy. 
Deducting the mean at eric temperature, 
40.63°, the actual mean differential ture of 
the radiant surface, the luminous heat rays of which 
boots ge the focal thermometer, was 1699.37°. ‘The 
mean tem: ure transmitted to the focal thermo- 
meter exposed to the radiant heat being 157.53", 


while the atmospheric rature, a8 already 
stated, was 063" we find a temperature of 
117.2° was imparted to the focal thermometer by a 
radiant intensity of 1699.37°%, It will be recollected 
that in the we FF jason a differential radiant 
intensity of 163.9° transmitted a en of 

2.9 _ 0.074 


19.9° to the focal thermometer ; benet 








gree that their colour somewhat resembles that of 
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SPHERICAL RADIATOR. 


CONSTRUCTED BY CAPTAIN JOHN ERICSSON FOR TESTING THE CORRECTNESS OF THE SOLAR PYROMETER. 


of the temperature of the radiator was transmitted 
to its foeus. In our apparatus for testing the cor- 
rectness of the solar pyrometer, we have 


that a radiant intensity of 1699 37 


the 


just seer 
transmits 
aa 2 0.069 of the temperature of 
6 
to Consequently 0.074 
less heat, relatively, is transmitted by 
nt radiator than by the compar ; 
radiator of the solar pyrometer. As this amall dis 
crepancy can readily be accounted for, the result of 
the instituted test fully establishes the truth of the 
doctrine which forms the basis of the solar pyro- 
meter, viz., that the calorific energy of both dark 
and luminous heat rays is directly proportional to 
the temperature of the radiant surface The cause 
of the discrepancy adverted to will be 
by the following explanation concerning the solar 
pyrometer. ‘The heat imparted by the radiant to 
the recipient surface is transmitted through ether 
alone, hence neither the radiator bulb of 
the focal thermometer are subjected to any loss by 
convection ; while the incandescent radiator of the 
testing apparatus, as well as its focal thermometer, 
are exposed to the refrigerating influence of the 
atmospheric air. 
thermometer will cause an upward current of air, 


radiator 

0 37 

0.069 —6.005 
the i 

itive ly coo!) 


its focus 


hor the 


which, acting on its face, reduces the temperature, | 


while the intense heat of the radiator will produce 
a still more powerful current The consequent 
rapid succession of cold particles passing over the 
intensely heated surface will inevitably reduce the 
energy of the radiant heat, since the molecular 
motion within the heated mass cannot instantly re- 
store the loss to which the molecules at the surface 
are continually being subjected by the cold current. 
rhe diminution of radiant energy from this cause, 


though not great, will beappreciable, and, added tothe | 


loss of heat which the bulb of the focal thermometer 
is subjected, satisfactorily accounts for the discre- 
pancy of 0.005 under consideration ; at the same 
time showing the absolute necessity of carrying on 
the operation within a vacuum. . 

Let us now calculate the temperature of the sun 
agreeable to the indications furnished by the incan- 
descent radiator of the illustrated testing apparatus, 
without reference to the indications of the instru- 
ment, the reliability of which we are discussing. 
But in place of basing our calculations on the angle 
subtended by the sun from the earth, and the angle 
subtended by the concave spherical radiator from 
its focus, let us determine the solar temperature on 
the basis of areas and distances alone. Probably 
this method will be more satisfactory to the majority 
of readers than the one which takes no direct cog- 
nisance of areas and distances. Assuming the sun's 
diameter to be 852,584 miles, the area of the great 
cirele will be 15,912,929 x 10" square feet. The 
diameter of the spherical radiator being 10 in. and 
the radius 18in., its face presents 80.06 square 


understood | 


Obviously the heated bulb of the | 


inches = 0.556 square feet, 
area is 28,620,377 x 10!2 times greater than the area 
of the concave face of the radiator. ‘The mean 
distance between the sun and the earth is 9] 430,000 
miles, or 482.750.400.000 ft. ; the distance between 
the radiator and its focus is 1.5 ft. The radiant 
heat of the sun, therefore, acts through a distance 
321,833,600,000 times greater than the radiant heat 
of the incandescent radiator. We have demon- 
strated in previous articles that the temperature 
transmitted to the foci of concave spherical radiators 
of equal area, is inversely as the square of their 
radii; and we have shown that owing to the great 
distance of the sun, every part of his face may, 
without material error in our computations, be con- 
sidered as equidistant from the earth. Hence, if 
we square and invert the before-mentioned dis- 
tances through which the radiant heat acts, we as- 


| certain that for equal intensity and equal area, the in- 


candescent radiator will transmit 103,576,866 x 10° 
times higher temperature to its focus than that 
transmitted by the sun to the boundary of the 
earth's atmosphere. But the area of the sun, as we 
have stated, is 28,620,377 x 10" times greater than 
the area of the radiator; hence for egual intensity 
the radiant heat transmitted to the focus of the 
103,576,866 x 10!" _. 3618.99 times 
28,620,377 x 10" 

greater than that transmitted by the sun. It will 
be readily seen, on reflection, that unless the tem- 
perature of the sun is 3618.99 times greater than 
that of the incandescent radiator, it cannot trans- 
mit to the atmospheric boundary the same tempera- 


latter will be 


| ture as that transmitted by the radiator to its focus, 


viz., 117.2°. The temperature my by solar 
radiation when the earth is in aphelion, is, however, 
only 84.84° at the said boundary, hence the sun’s 


temperature need be only®6! 8.99 x 84.54 = 2619.25 


times greater than that of the incandescent radiator 
(1699.37°), in order to cause an elevation of 84.84° 
on the Fahrenheit scale at the boundary of the 
earth’s aaa. Multiplying 1699.37° by 
2619.25 we find that the indication of the spherical 
radiator of our testing apparatus heated some 900° 
above the point of incandescence, proves the sun's 
temperature to be 4,451,924° Fahr. It will be 


| recollected that the calculations based on the in- 


dications of the solar pyrometer show that the sun's 
temperature is only 4,063,984°. The cause of this 
discrepancy of 0.087 has already been explained, 
viz., diminution of the radiant energy of the incan- 
descent radiator, produced by currents of cold air 
| sweeping over its face; together with the loss of 
heat to which the exposed bulb of the focal thermo- 
meter is subjected by the refrigerating effect of the 
surrounding atmosphere. Making due allowances 
| for the loss of heat and the diminution of radiant 
| energy referred to—i ble from conducting 
the experiment in the presence of atmospheric in- 


Accordingly the sun's ; 


fluence—it will be found that the indications fur- 
nished by an incandescent spherical radiator, assigns 
precisely the same temperature to the sun as the 
comparatively cold radiator of the solar pyrometer. 
The objection urged against this instrument, that 
its temperature is not high enough, falls to the 
ground before the fact which we have established, 
that the intensity deduced from its indication is not 
| affected by employing an incandescent radiator in 
| place of one raised to merely boiling heat. It is 
| specially worthy of notice that the result of the 
experiment with the incandescent radiator corrobo- 
rates the fact established by the solar pyrometer, 
that while gravitating energy depends on volume 
multiplied by density, radiant energy depends on 
area multiplied by temperature ; both obeying the 
same law in traversing space, viz., diminishing in 
the inverse ratio of the square of the distances. 

In view of the foregoing statements and the de- 
monstrations contained in previous articles on the 
subject of radiant heat, the correctness of our cal- 
culations fixing the sun's temperature at not less 
than 4,060,000° Fahr., cannot be controverted. 

New York, February 17, 1871. 








Exports or Coat.—Durin 
of coal exported from the Kingdom reached an 
aggregate of 11,496,092 tons, as compared with 10,588,425 
tons in 1869, and 10,837,804 tons in 1868. Notwithstanding 
the war in France, which greatly reduced the consumption 
of English coal in that country during the last four months 
of the year, France imported 2,082,224 tons of English coal 
last year, as compared with 1,999,920 tons in 1569, and 
1,925,661 tons in 1868. The exports of coal from this 
country increased more or less considerably to Russia, 
Sweden, Denmark, Prussia, the Hanse Towns, Holland, 
France, Spain, Italy, the United States, and Brazil; but 
they diminished to British India. The aggregate value of 
the coal exported last year was 5,506,890/., as compared with 
5,067,790. in 1869 and 5,362,5252. in 1868. In these totals 
France figured for 920,093/., 869,1371., and 872,568/. re- 
spectively. While our coal exports in 1870 amounted to 
11,495,092 tone, they stood in 1 at only 9,170,477 tons, 
in 1860 at 7,321, tons, and in 1855 at 4,9;6,902 tons. This 
branch of British export commerce has thus been steadily 
and greatly increasing during the last fifteen years. 


the year 1870 the quantities 
Suited 


Rattwar Caprrat.—According to a Parliamentary return 
just issued the Act obtained in 1867 by the exertions of Sir 

ward Watkin, to enable companies to reduce their nominal 
capital by resolution and without the previous requirement 
of winding up or practical bankruptcy, appears to have been 
attended by ry and salutary results. Forty com- 
panies have availed themselves of the privilege, a total 
uncalled liability has thus been reduced from about 
82,000,0002. to a gu pnone The list includes some of 
the most prosperous undertakings, man 

probably have been checked altogether, whi 


which w 

would certain! Fen en Serene ee 5 oe 
ss Ante bce 5 the had been subjected to 
the anxiety of having a heavy and needless responsibility 
constantly hanging over There ill com- 
panies in the St 7 i 
their proper price un 
of this Act, and which, 
of the 
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ROLLING MILL FOR TYRES AND HOOPS, é&e. 


DESIGNED BY MR. F. W. WEBB, ENGINEER, BOLTON 











Ws illustrate, above, a new arrangement of mill for rolling | 
tyres, hoops, &c., which is now in course of v | 
the patented designs of Mr. F. W. Webb, of the Bolton Iron | gears into the large bevel wheel é 


supported below in the pedestal, c, _ resting upon 
; : 
the 
and Stee] Works. il i vings, is | upper end the axle, 4, i formed in the | the cylinder, 1, is free to move Re 
piltig sutton iyeie Woes War | t oh ts ae eae, sooo be hydrwalic cylinder, 1, is placed at the beck of 


, O*, while it is driven pie 
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adapted for rolling railway t ; but b changing | top plate, v’, bo » D, to the founda- The the main 
tho haa onl Giptineinns of the Sul 6 tess te ieble avait: tion. The pressing roll, ¥, is supported in top and bottom roll, 2, with its axis in line with the centre of the tyre or 
able for rolling hoops of other sections, or for producing cy- | bearings, the top bearing, G, in the loop or bend of the | other article to be rolled; by this arrangement the power 
lindrical plates for making boilers, &c. In our illustrations, | side bars, #, and the bottom & aeek So Oe ee exerted for the pressing roll, 7, towards the main 
Fig. 1 is sectional elevation of the mill, Fig. 2 is a plan, | end of the hydraulic cylinder, t. side bars, #, are | roll is that is to say, the roll is drawn 
and Figs. 3 end 4 are end views of the upper portions. In | of wrought iron, as have to resist a tensional strain, fit | towards the main roll, whereas it has been — 


these figures a is the axle of the main roll, 8, this axle being | in grooves in the top piate, p', and pass on each side of the | hydraulic power has been used for this purpose, to 
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push the pressing rol] towards the main roll. By Mr. Webb's 
arrengement the strain is, as will be seen, transmitted direct 
through the side bars, n, and bolts, nm’, to the framing sup- 
porting the main roll. The bolts, m’, are shown provided 
with regulating nuts for giving, when required, a slight in- 
clination to the pressing roll, ¥; but Mr. Webb proposes, in 
some instances, when accurate adjustment is — to 
em ploy, instead of these regulating nuts, a short hydraulic 
cylinder srranged in the crosshead, H?. 

The ram, 7, of the eylinder, 1, is bored out to contain the 
amall fixed ram, x, the outer end of which passes through 
the crosshead, «x', ted by the bolts, p*, to the framing. 
The small fixed ram just mentioned has a hole through it, 
and a constant of water or other fluid may be kept 
up against ite end, so that when the re is removed from 
the cylinder, 1, the pressing roll, ¥, is pushed back from the 
main roll, 8, or into the position shown in Fig.1. Under 
these cireumst the crosshead, n*, is in contact with the 
end of the cylinder, 1. 

Turning pow to the arrangements for raising or lowering 
the presser roll, it will be seen that the hydraulic cylinder, t, 
fits in a hole im the sliding frame, v’, which is guided in 
grooves in the main framing, p, while the lower end of the 
cylinder, 1, is ded with the ram, m, which is cast with a 
crosshead carried by two bolts of studs, x, from the sliding 
frame, vb’. Consequently the cylinder, 1, and ram, M, traverse 
together with the wreasing roll, , and when it is requisite to 
lower the latter for putting in or taking out the tyre, the 
cylinder, L, is low om to the ram, m, until the upper end 
of the roll is below the level of the said tyre. In order to 
compensate for the traverse of the pressing roll the vertical 
supply pipe, §, through which the water is forced into the 
cylinder, L, communicates with the horizontal pipe, s', pass 
ing through the vessel, »*, which is bolted to the bracket, »°, 
secured to the foundation ; this vessel, s*, has a stuffing-box 
or cup leather at each end, so that the pipe, »', which is 
closed at one end by the cap, s*, may move to and fro with 
the pressing roll. 

By the arran t just described, the stop-cock may be 
applied on the fixed portion, s, of the supply pipe without 
varying the quantity of fluid in the moving portion, y', and 
consequently without altering the vertical position of the 
roll, v. ressing roll may be adjusted vertically by 
forcing it against a set screw in the top bearing, o, and a 
hole may be bored through the pressing roll and through 
the set screw for lubricating the bottom bearing in the eylin- 
der, 1, as shown in Fig. 1. 

The tyre to be rolled, marked x, is supported by the 
diagonal rollers, 0, see Fig 2. and by a roller, r, mounted in 
the adjustable headstock, @, which fits in recesses in the 
plate, p*, connected to the sliding frame, pv’. The headstock, 
Q, eleo supports the roller, q', which bears upon the upper 
surface of the tyre, R. The circumference of the tyre is acted 
—_ by the side rollers, 8, supported in swivel frames, s', to 
which are cast toothed segments, s*, into which the worms, 
T, gear, and these worms are turned round by the hand 
wheels, t', or by steam or hydraulic power applied to the 
shaft, v, and spur pinions, v4. 

Our engravings represent the pressing roll, ¥, at some 
distance from the main roll, 8, or in the position it would 
cccupy when a tyre is ready to be taken out, the parts being 
in the positions shown. The first operation would be for the 
attendant to let the water out of the cylinder, L, to lower the 
roll, v, until the upper end of the roll is below the tyre. 
While the water um escaping from the cylinder, 1, the 
attendant raises partially the roller, q', by means of the 
wheels and handle shown im Fig. 1. The rollers, 8, are aleo 
moved from the tyre, which is then at liberty to be removed 
from the mill. As soom as a fresh tyre ready to be rolled has 
been put in the mill, the water is forced into the cylinder, 1, 
to raise the roll, 7, and when it is up the water is admitted 
to the cylinder, 1, through the pipe, I"; the ram, J, is then 
forced on to the stat ram, K, and the ram, J, in moving, 
gradually brings the roll, ¥, in contact with the interior of 
the tyre to be rolled, and forces it into the groove in the 
main roll, p. The pressure is kept up in the cylinder, 1, until 
the tyre is complete, after which the water is allowed to 
escape from the eylinder, t, and the pressure of water in the 
ram, J, acting against the fixed ram, x, forces the roll, ¥, back 
into the position in Which it is shown. 

The whole mill we have deseribed is exceedingly well de- 
signed, the framing being disposed so as to resist directly the 
strains thrown upon it, and the various details being 
eapitally worked out. It will be noticed by reference to the 
figures that Mr. Webb has throughout employed cast iron to 
receive the compressive, and s cought iron to resist the 
tensional strains. In conclusion, we may remark that the 
mill we have illustrated will shortly be set to work, and we 
hope then to have something to say of ite performance. 














Tue Battoon Post.—Messrs. Letts, Son, and Co. have 
issued a fac-simile of « private letter sent by balloon post 
from Paris during the siege. It will prove an interesting 
memento of a great historical exent. 

Eoyrtian Exorseenise Worxa—Mr. John Fowler, 
who has been making a lengthened stay in Egypt, is now on 
his return home. He bas been much occupied in considering 
questions relating to the general improvement and develop- 


ment of the country, by means of the numerous engineering | 
works that are required, amongst other things, the opening | 
up of the Nile navigation beyond the cataracts, and the con- | 


struction of a new system of narrow geuge railroads, to 
penetrate rich districts, comparatively useless now for com 
mercial a. because inaccessible. Mr. John Fowler has 
been officially appointed engineer to the Kbedive for all en- 
gineering works in Egypt existing or projected, including 
railways, docks, canals, irrigation works, navigation improve- 
ments, plant for machinery, and so forth. This appointment, 
which extends over a term of years, will probably involv: 
Mr. Fowler's presence in Egypt for a certain period of each 
year. 


THE RUSSIAN RAILWAYS. 


Tue Russian railways owe their existence almost exelu- 
sively to Alexanier it’s reign, and are aca its most 
successful creations. In 1866, at the beginning of the reign, 
Russia had only four railways : two important ones—Peters- 
burg-Moscow and Warsaw-Granitza (the Russian part of 
the Warsaw- Vienna line)—and two smal! ones leading from 
Petersburg to the parks and summer residences of the Im- 
perial family in the neighbourhood. The aggregate extent 
of the four lines was 670 English miles. In December, 1870, 
neatly 7000 miles had been opened for traflic. Compared 
with Great Britain and Ireland, Russia has at — not 
quite one-half of the number of miles of rail. On the basis 
of the comparative population of the two countries the 
portion is as 1 to 9, and measured by the square mile as 1 to 
35. Although the Russian railways do not hold even now a 
high place as regards their extent, they have over those of 
most other countries the advantage of a thoroughly systema- 
tie arran t, the Government having by ite munificence 
obtained the control of the whole system. 

The existing Russian railways may, indeed, with few ex- 
ceptions, be said either to be radiating from Moscow in all 
directions, or connecting Petersburg with Western Europe. 
A tolerably clear idea of this system can, even without the 
help of a map, be obtained from the following survey; 1. From 
Moscow to the north-west to Petersburg. 2. From Moscow 
to the north-east, to Jaroslaw and Vologda, on the way to 
the Arctic Ocean. %. From Moseow to the east, to Nijni 
Novgorod ; to be continued eastwards to Kasan, and thence 
to Tobolsk in Siberia. 4. From Moscow to the south-east, 
to Ryasan, with continuations partly terminated, partly 
begun, in parte merely traced, to several important towns on 
the Volga, to Orenburg, and thence to Siberia, to the Caspian 
Sea, to the Sea of Azof, to the Caucasus. 5. From Moscow 
to the south, through the most fertile provinces of Russia, 
with a south-eastern branch to the Sea of Azof, and a south- 
western branch to Kief and Odessa. 6, From Moscow to the 
west-south-west, to Smolensk and Warsaw, wiih a more 
northerly branch to Riga. 7. From Petersburg to the north- 
west, along the northern shore of the Gulf of Finland, to 
Helsingfors, and to the west along the southern shore of the 
same gulf, to Port Baltic. 8. From Petersburg to the south- 
west, to Granitza (on the way to Vienna), with a number of 
westerly branches, leading, some to the Baltic provinces, 
some to Prussia, 

This summary contains nearly al! the opened lines with the 
exception of a few emaller ones that form a sort of bridle roads 
between the main thoroughfares. In future, however, the 
network of Russian railways will be much more complicated. 
About the same number of miles as are now in existence 
will be constructed by the Government; and five or six years 
hence Russia will not be very much behind Great Britain 
and Ireland in the number of miles of rail. The above eight 
lines must not be supposed to represent only the same number 
of administrations. Most of them are cut up into more or 
jess numerous sections, each of which is held either by a 
private company or by a Government railway office. The 
railways already opened are in the hands of thirty companies, 
besides several Government offices. Of all these administra 
tions only one is of very large extent, holding as it does 1500 
miles of rail. Fow of the other administrations have more 
than 250 miles under their direction. 

The railway companies are, with scarcely an exception, 
either entirely Russian, or have a large admixture of Russian 
elements. foreign capitalists have indeed been attracted by 
the liberal support offered to railway enterprise by the 
Russian Government, and the greatest of Russian railway 
companies is a creation of the Crédit Mobilier. But its want 
of knowledge of Russian life made it commit so many and 
such grievous mistakes that it broke down, in spite of the 
support of the Government. It was then reconstituted, 
many Russian elements being added ; and its seat was trans- 
ferred from Paris to Petersburg. Its is now in a prosperous 
condition; its three lines, Petersburg-Moscow, Moscow- 
Nijni Novgorod, and Petersburg-Warsaw showing a steady 
pro Some other railways have English or German 
capitalists among their founders. Of the Russians who 
figure as founders or directors of railways very many are of 
German descent, or are Germans of the Baltic provinces, so 
much so indeed that this German share in the railway 
movement has raised violent outeries among the national 
Russian politicians. 

In creating and promoting the railways a number of 
different modes have been adopted by the Government. 
Some lines have been built by the authorities, and have then 
been ceded on liberal terms to private companies. Some are 
still in the hands of the Government. To some companies 
loans have been granted. Most of the railways, however, 
especially those recently constructed, have obtained Imperial 
guarantees for the interest on their shares or on their bonda, 
or on both shares and bonds. ‘The boards of provincial sel f- 
government, lately founded by Alexander IL., have also been 
authorised to guarantee the railways of their districts. This 
mode of assistance has, however, 80 severely censured 
that it has been discontinued after having brought forth 
some very good results. Private enterprise, without eed 
public aid, has produced only two of the as yet opened rail- 
| ways, and both are very far from affording encouraging 
|examples. The liabilities which the Government has under- 
taken by the guarantees are very heavy. They have in four 
years, from 1565 to 1869, grown from 6,800,000 roubles to 
20,000,000 roubles yearly interest. But the railways have 
been so prosperous that the danger which seemed to threaten 
the deans has become illusory. The Government has 
actually paid Jess on account of the guarantees in 1869 than 





| 
in 1865. The gross receipts of the private lines have, in fact, 


grown from 38,000,000 roubles in 1867, to 46,000,000 
| roubles in 1868, and to 56,000,000 roubles in 1869 ; one-half 
| of the progress being due to the development of traffic, the 

other half to the opening of new lines. In 1870, nearly the 

same rate of progress has been maintained, except on one of 
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produeed a considerable decrease. This ress would be 
still more rapid were it not kept down by a number of im- 
i some of which are the necessary symptoms of a 
et youthful institution, while some are the coneequences of the 
beaten climate. The rolling stock of all Russian railways 
is insufficient, and part of it is not of first-rate quality. 
Many railways are hastily constructed, and are therefore 
frequently damaged. ‘The freights are very high. ‘The rail- 
way officals and engineers are not always thoroughly we!l 
qualified for their posts. The arrangements for the corre- 
spondence between different lines are as yet in a state of in- 
, and almost unendurable delays occur in the trans- 
mission of passengers and along several lines. ‘The 
long and terrible winter makes the railways frequently im- 
from the immense volumes of snow heaped upon 
them. The most serious of all drawbacks, however, is the 
want of double lines of rail; with these only three railways 
of any extent are Petersburg- Moscow Kail- 
, and two others of 140 and 160 miles length respectively. 
these deficiencies, and en Hy by the want of double 
lines, the militery value of the railways, to which so much 
importance is attached in Russia, is seriously impaired. 
Recent experience shows how thoroughly efficient the ad- 
ministration and the rolling stock of a railway must be in 
order to stand the test of a great war, and it has also shown 
that it is extremely hazardous to make a large army depend 
for its supplies on a railway provided only with one line of 
rails. The very vere em ¢ of all Russian railways—with 
the exeeption of some Oli lines, and of some not yet com- 
pleted lines with very narrow gauge—is also of great impor- 
tance as regards a possible war with Germany, an event 
whieh may sooner or later take place. The Kussian gauge 
is 5 ft., French measurement ; 4 in. broader than the German 
gauge. While thus no Russian rolling stock, with the ex- 
ception of that of the above-mentioned Polish lines, would 
be of any avail in Germany, the Germans may bring all 
their engines, carriages, and vans as far as Warsaw. If 
military reasons have indeed decided the choice of this broad 
gauge, it would seem as if the Russian authorities were much 
more afraid of a German invasion than that they themselves 
were ready to invade Germany, however much a very loud 
and very numerous Russian party may clamour for such an 
expedition. To the development of international traffic, the 
break of gauge is a serious hindrance, and it causes much 
ineonvenience to the western traveller 
The average fares of the Russian railways are lower than 
even the low German fares: first class, not quite three half- 
mee an English mile; second class, little over a penny ; 
third class, little over one halfpenny. On the Petersburg- 
Moscow line the third class fare is but one-third of a penny 
per English mile. The Russian first-class carrioges are 
among the best in the world, the second and third class are 
but slightly inferior to those of Germany, and superior to 
those of all other countries. On the Petersburg-Moscow line 
(and I believe on some other lines also) sleeping accommoda- 
tion in special compartments may be had for ali three classes, 
with proportionate comfort, and at very moderate charges. 
A third-class passenger who makes use of the sleeping com- 
partment pays but one halfpenny a mile for his seat and the 
sleeping accommodation together. Very few travellers are 
injured by fatal accidents on the railways. There were in 
1869 no more than five or six injuries to travellers owing to 
this cause. A very large number of persons, however—the 
greater part engineers, labourers, and other persons employed 
on the railways, some peasants and a few traveilers—have 
been run over by trains or otherwise injured on the railways. 
Although nearly 400 such cases are recorded in one year, the 
injuries to travellers who commit no imprudence are only in 
pod ap een of one injury to 2,000,000 travellers —Pail 
Mall Gazette. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBROVGH, Wednesday. 

The Cleveland Tron Trade.—Yesterday at the Middles- 
brough iron market there was again a good attendance. 
There was a brisk inquiry for pigs, and the market closed 
firm at last week’s quotations. Many of the smelters have 
entered into fresh contracta, and the whole district has orders 
on hand which will oceupy the blast furnaces for several 
months. It is pretty generally believed that, providing there 
is no political disturbance, trade will improve so rapidly that 
the prices of pig iron will advance considerably. A good 
deal of iron is being shipped to different parts of the Conti- 
nent, and the local consumption in the North of England is 
very large. 

The Finished Tron Trade.—All branches of this depart- 
ment of trade are improving. More rail contracts are coming 
to Cleveland makers, and there is a prospect of increased 
rates being obtained. The |g of plates and angle iron are 
stiffening, in consequence of the pressing demand. Bar iron 
is greatly in request. All the foundries are kept busy. 


Engineering.—Throughout the North of England the en- 
gineering establi ts are busier, and there is every reason 
to believe that they will be kept exceedingly busy for months 
on locomotives, marines, bridges, eranes, lifts, and general 
engineering for new works which are being erected in the 
counties of Northumberland, Durham, and Yorkshire. 


Shipbwilding.—All the yards on the Tyne, Wear, and 
Tees are doing their utmost to turn out steamers as quickly 
as possible. New orders continue to arrive, and the ship- 
builders will be kept actively engaged on their present orders 
until next year. 

Bolckow, Vaughan, and Co., Limited.—To-day the sixth 
annual general meeting of the shareholders in this company 
is heing held at Manchester. Everybody connected with en- 
gineermg knows that the works of this t and prosperous 
company, which is so ably conducted by Mr. Edward Williams, 
the manager, are situated at Eston, Middlesbrough, and Wit 


the great lines of railways, where temporary causes have ' ton Park, but the place of meeting is fixed for the convenience 
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of the majority of the shareholders. The directors’ report 
shows that on last year’s trading there is an available balance 
of 148,0217. 3s. They recommend a dividend of 10 
cent., and a bonus of 2/. per share, After stating ket 
the whole of the works of the company, whether above or 
underground, = in a satisfactory condition, the report 
alludes in the following way to a v¥ interesting sub 
viz., the sinking of pits for the word of salt at Middies. 
brough: “ The salt pits at Middlesbrough are each 108 yards 
deep, and tubbed with cast-iron tubbing from top to bottom. 
There has been great pragene j to down the water met 
with in sinking, and a good deal of delay in consequence. 
The springs are, however, now, for the most part, tubbed 
back, sinking is again going on, and itis hoped that there wil! 
be less interference with the progress of the ag a greater 
depth is reac hed. This sinking will, no doubt, be & soraewhat 
formidable affair, but it is believed b mining autho- 
rities, as well as by your directors, succeed in 
reaching the salt, and establishing a p ” With 
regard to the manufacture of steel, the’ aye: “To 
meet the demand for Bessemer rails, it * 

think, absolutely necessary to erect fo works 
equal to a production of 500 tons of rails week; a least, 

sing hereafter 


to commence with, with provision for ine 









to 
twice that amount. To do this will neo ‘@ sommew pew hat cent. 
heavy outlay within the next twelve to! months 


> 
which the directors believe will be remuperative. o meet 
this « xpenditure and the probable future extension, it is not 
ntended to make calls, but to raise a sulijef money on de- 








equinst resuming work on the masters’ terms. This decision, 
which was arrived at by the millmen alone i termi- 
nated the dispute. te i z 


At of ployers 
Monday, it was repented thas both the om =. 


millmen and the 
puddlers in the Glasgow Iron Com "s Works were to re- 
sume their labours yesterday. On | Monday likewise, the 
following notice was posted up at some of the principal 
works: “The men may resume work on the masters’ terms, 
on one day's notice, 13th March, 1871.” 
with the notice a number 


In accordance 
; of furnaces were lighted up that 
night, and at some of the works the mills were fall on yes- 
terday. Itis reported that the employers are in no hurry 
to ask the puddlers to resume work, as there is a three 
months’ stock in the hands of some of the firms. Mr. John 
Kane, the ron we of the Ironworkers’ Union, has told the 
men some unpleasant truths regarding the impropriety of 
strikes in general, and this one : patios, analy, that 
working men lose more by strikes than they gain, and that 
it will take a long time to make up the loss occasioned by 
this dispute, if ever it is made up, which is doubtful. The 
terms on which the men resume are as follows: The puddlers 
who nobble, to receive 9s, 2d., and the doublers 9s. 8d. per 
ton, the puddlers to turn up the iron at the hammer as 
formerly; and that the millmen suffer a reduction of 6 per 


Anniial Bocial Meetings among the Tradcs.— Within the 
last week or twoa number of annual festivals have been held 
in_connexion with the shipbuilding, engineering, and allied 





bentures, as may be necessary. This the @itectars’ to | ttades.. Trade soirées, at which the workmen and their 
be able to do upon reasonable terms, That the ny piped 3a i goatee enjoy @ sovial evening, are now quite 
may be in a position to commence shortly the fact s . in the industrial history of Glasgow. The 
of stcel rails, and that the necessary staff and connexion may | Teeeut that are specially worthy of menticn are those 
be got together by the time the j new works are | of the ple employed by Messrs. Caird and Co., 
ready, the directors have accepted am. offer made to them by Greenock } by. ohn Elder and Co., Mesers. J. and 
the liquidators of the Lancashiré Steeb Company, of the | G- Thomson, Messrs. Thomas Wingate and Co., of the brass- 
Gorton Steel Works, Manchester, whieh, it is felis have | founders of G j and the Foreman Boilermakers’ Asso- 
been bought on reasonable terms. J is proposed to start ciation eon with the Clyde. The chairman of the 


these works as soon as possible,” 


M. Schneider in Cleveland.—Daring the last few days this 
great French ironmaster has been various iron 
works and engineering establishments ix and South 
Durham. ; 

The Cleveland Institution @ 


.—At the monthly 
meeting of this Institution held at Middlesbrough last week, 
there was little discussion on Mr. Maw’s:paperon the attain- 
ment of heat, it being generally felt-that the subject had 
been nearly cxheusial A paper on. the Si furnace 
by Mr. Henley, of Glasgow, was read.and will be discussed 
at the next meeting. , y % 

Propose d School of Physical Science at Newcastle-on-Tyne. 

On Saturday last, a public meeting was held in Newenstle, to 
consider the desirability of establishing a school of physical 
science in that town. Sir William Armstrong oceupied the 
chair, and there were present a large number of influential 
gentlemen who are extensively connected with commercial 
concerns. The project was discussed and was received 
favourably. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig Iron Market.—At the close of the pig iron 
market this day week, the prices were 526, 8d. cash, and 
52s. 1ld. one month. On the following day there was an 
advance of 24d. per ton, and at the opening on Friday there 
was a further advance, but at the close Thursday's prices 
were offered and aceepted. The market was strong on Mon- 
day, and a large business was done at 53s. 1}d. to 53s. 5d. 
cash, and 53s. 44d. to 53s. 94. one month. Yesterday fore- 
noon a brisk trade was done in warrants at 53. 7d. cash, and 
53s. 10d. one month. On late ‘Change a reaction of 4d. per 
ton took place, but buyers remained at 53s. 3d. cash, and 
53s. 6d. one month. The market has been steady to-day, the 
prices paid being 53s. 44d. cash, and 653s. 74d. one month, 
closing sellers at these prices. 

The New Furnace at Calderbank-—Mr. Ferrie’s patent 
blast furnace continues to excite a large amount of attention 
from the iron trade. I understand that Mr. Lowthian Bell, 
the eminent ironmaster of the North of England, has re- 
cently inspected the furnace most minutely, and that be has 
left an expert chemist at the Monklands Iron Works for the 
purpose of inquiring carefully into the quality and tempera- 
ture of the gases generated and emitted from the furnace. 
As evidence that the furnace is a great success it may be 
mentioned that the Coltness Iron Company have issued 
orders for the erection of two furnaces upon the principle 
embraced in Mr. Ferrie’s patent. One furnace is to be 
erected at Clyde Iron Works (Dunlop's), and two more are 
to be erected at the Monklands Works. The average saving 
effected upon every ton of iron by the new furnace is 10s.; 
but another patentee, who is in the field, expresses himself 
confident that he will yet devise a blast furnace that will 
effect a still greater amount of economy. 

Termination of the Dispute in the Malleable Iron Trade. 
—This most unfortunate Tepate is now at an end. And it is 
satisfactory that it is so, as it has kept the trade in a very 
unsettled state since the beginning of the year, besides 
causing much misery to many families, and disorganising 
various other branches of trade that are more or less closely 
associated with it. The men have succumbed, and have been 
eam pelled to accept the employers’ terms. Finding that 
they could expect little or no pecuniary assistance from the 
Ironworkers’ Union, or from any other souree, and learn- 
ing, likewise, that the strike was discountenanced by the 
union leaders, the millmen belonging to the Motherwell es- 
tablishment of the Glasgow Iren Oompany held a meeting 
last Friday to discuss the qnestion of resuming work. After 
the subject had been diseussed, it was resolved to resort to 
the ballot in order to find out the exact state of the minds of 
the men present. Thirty-one men were t, and the re- 


brassfounders’ meeting stated that the number of master 
hein penny vans in 1838 was 28, and that the num- 
ber had now i to79, thus showing that brassfounding 
as a branch of trade had kept pace with the demand of the 
times. Mr. James R. Thomson, who presided over the meet- 
ing of Mesers. J. and G. Thomson's employés, said that they 
were engaged on their 122nd vessel, and he was quite sure 
that they would endeavour to on increasing both as re- 
spects numbers and tonnage. Mr. Paterson Wingate claimed 
for the firm of Thomas Wingate and Co. the credit of being 
the oldest iron shipbuilding and engineering firm in the 
world. The chairman of the Foreman Boilermakers’ meet- 
ing stated that he had commenced the trade of boiler making 
twenty-four years ago with the now world-renowned firm of 
Messrs. James and George Thomson, and that he had been 
in the same employment ever since. This simple incident 
shows that some of the Clyde firms are very long established. 


Success of the Borings for the Tay Bridge—The boring 
operations, which have been ded with for some time in 
connexion with the foundations of the piers of the Tay Bridge, 
were finished last week. It is understood that the contractors 
are most tified at the result, as compared with last year’s 
borings. The contracts for the bridge and connexion® (are 
expected to be finally settled next week. 


Steam Roller for the Edinburgh Road Trustees.—In pur- 
suance of a resolution come to at a recent meeting of the Edin- 
burgh City-road Trust, a steam roller bas been procured for 
use on the macadamised roads. The machine is constructed 
by Messrs. Aveling and Porter, of Rochester, and embodies 
all the improvements suggested by long — experience. 
During the last few days the new roller been working in 
Clerk-street and London-road, under the superintendence of 
Mr. Proudfoot, surveyor to the road trust. It is found to 
be thoroughly under control, no difficulty being experienced 
in moving it even on so steep an incline as that of Leith- 
street. 

Harbour Extension at Pittenweem.—At the Jast meeting 
of the Town Council of Pittenweem, it was resolved to give 
intimation of the intention of the council to borrow 30001, 
for harbour extension purposes. 


NOTES FROM THE SOUTH-WEST, 

Dock Matters at Bristol —The Bristol Docks Committee 
held a meeting on Friday to reconsider applications of the 
Avonmouth and Portishead Dock Companies for a subserip- 
tion from the city towards their works, such reconsideration 
being thought to be necessary, owing to a report of the 
Board of Trade issued since a former meeting. After a long 
discussion, the committee reaffirmed by 10 to 8 a former re- 
commendation, viz., that the city, in view of the desirability 
of accommodation for large ocean steamers, should consent 
to a clause in the Avonmouth Bill authorising the Bristol 
Corporation to subscribe a sum not exceeding 100,0001. to 
the work. Afterwards it was proposed that, taking into 
account the opinion expressed by the Board of Trade against 
the contributory clauses of the Portishead Bill, the ecom- 
mittee should recommend the corporation to oppose that 
Bill. There was a division on the point, and it was carried 
against the Portishead Company by 6 to 5. 
East Somerset Railway.—The management of this line 
has collected permanent way and other materials, and is 
making progress with the sidin extensions required to pro- 
vide for imereased limestone traffic at Cranmore station. 
Lydney Docks.—Arrangements havo been made for in- 
creased shipping accommodation at these docks; the work 
has been intrusted to Mr. Hobrough. At present there is a 
want of proper appliavers. The Severn and Wye lino is 
about to be partly to the docks, and additional shoots for 
loading vessels are to be provided. 

February 508 


Trade of Cardiff.—It appears that durin, 2 
vessels phe si the port of Cardiff and 463 left. This was 





+ wos twenty-six in favour of, and five 


nearly 100-vessels below the average; the falling off was 





owned by Mesers. Till and ney: 
have cleared from Newport for 
has taken in a cargo of railway iron for Callao and the latter 
a similar cargo for Mollendo. 

of this 


Gloucester and Berkeley Canal.—The extension 
has ced and the contract ires a con- 


been q 
siderable amount of labour to enable him to proceed with 
the work. No delay is, however, anticipated on this account, 


South Wales and West of England Coal and Metal Markets. 
—A market was held at Cardiff on Monday. The honorary 
secretary exhibited plans of various properties for sale, in- 
cluding collieries in the Forest of Dean, and the Red Hema- 
tite mine in Cornwall. Some samples of Irish aluminous 
ore were shown, and were commented u as suitable for 
mixing purposes. The Melfort Gunpowder Company oxhi- 
bited some samples of powder for blast In 
consequence of these 





purputes. 
ir attendances, it is doubtful whether 
— markets will not become monthly ones, so far as 
Cardiff is concerned. The weekly markets at Swanses and 
Newport appear, however, to have become established insti- 
tutions. 


Hirwain Coal and Tron Company.—Litigation has been 
pending with reference to the relinquishment by this com- 
pany of rolling stock of the Gloucester Wagon Company. 
An amicable arrangement has now been arrived at between 
the two companies, the result being that the Gloucester 
Wagon Company will give up the debentures which it holds 
—five of the value of 1002.~—and release the Hirwain Coal 
and Tron ae from all arrears of ase money dus 
in respect of the wagons, together with interest, ensts, &c. 


The Hirwain Company had paid 80001., two-thirds of the 
value of the wagons, and the understanding originally was 
that, in the event of default, the whole amount ld be re- 


garded as due. 

The South Wales Ports-—The demand for shipping to 
convey iron to the United States is — active at the 
South Wales ports. Steam coal is in for the Baltic, 
and shipments of coal to France are reviving. Sleepers are 
being shipped at Dantzic and Riga to Newport and other 
Welsh ports. 

Brecon and Merthyr Railway.— The working expenses of 
this line have been reduced to 614 per cent. of the receipts. 
A year since they were 64§ per cent. 

The Joseph Dodds.—A fine screw steamer, named the 
Joseph ds, has been launched by Messrs. Richardson, 
Duck, and Co., of South Stockton, for Messrs. R. Byrne and 
Co., of Cardiff. Thed Dodds is of the following dimen- 
sions: Length over all, ft. Gin.; breadth, 80ft.; depth, 
17 ft. 6 in; burthen, 965 tons, old measurement. The 
Joseph Dodds will be sehooner-rigged, and will be fitted with 
tanks for water ballast. Her engines, of 100 horse power, 
are to be supplied by Messrs. Blair and Co. 

Tenby and Pembroke Railway —This line, which was com- 
pleted some time sinee into Pembroke Dockyard, has been of 
considerable service to the public in conveying stores armour- 


plates, &e. It is now to construct a branch into 
the water westward of Hobb’s Point Pier, where a kind of 
floating » toon will be moored. The whole length 





e or p 

of cae eabiacheen from the junction to the water, will be a 
little over half a mile, and, when the branch is completed, 
ships of war or other vessels will be coaled direct from the 
company’s trucks. 

Trade in the Forest of Dean.—The iron trade continues 
tolerably good in the Forest of Dean. The Wigpool ore, 
specimens of which had been submitted to Dr, Percy, has 
been favourably reported on; the yield at this recently dis- 


co mine 

Staunton Tron Compony.—This company has obtained a 
lease of a considerable portion of the Highmeadow mineral 
property. This is expected to give an impetus to the labour 
market on the Coleford side of the Forest of Dean. 

Briton-Ferry— A_ new railway station is about to be 
erected here. It. will be a rock stonework building, with 
freestone dressings. 








Tue Bancock asp Wricox Exoiwedo our last 
it was inadvertently stated that a license for constructing 
Babcock and Wileox en, bad been taken by 
Ormerod and Grierson, of Manchester. It ie Mesars, 
maney and Tatham, of Manchester, and not Messre, Ormerod 
and Grierson, who, as well as Messrs. 
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FOREIGN AND COLONIAL NOTES. 

American Railway Bridges.—A Bill has been introduced 
into the United States Con for allowing railway com- 
panies to cross rivers upon the railway bridges of other com- 

ies. The Bill is not expected, however, to pass either 
House of Congress this session. 

North-Eastern Railway of Victoria.The Victorian 
Railway Department has invited tenders for the construction 
of the second section of this line. The portion already in 
course of formation consists of 56 miles, and the new section | 
now about to be undertaken wil! be 60 miles in length, and ' 
will extend from Seymour to Benalla. 


Dunedin (N.Z.) Water Works.—The Dunedin Water 
Works Company has declared an interim dividend at the rate | 
of 8 per cent. per annum for the year ending June 50, 1870 | 


Canadian Pacific Railway.—It is proposed to commence } 
surveys for this t undertaking next summer. The 
surveys will »bably extend over two seasons, and until 
they are finished actual settlers will be allowed to acquire | 
land along the route practically for nothing. | 

Coal in Pennaylvania.—The consumption of coal by the | 
engines at the Pennsylvanian collieries is very large. Cut | 
of 930,100 tons devoted to home consumption in Schuylkill | 
county last year, not less than 500,000 tons were consumed | 
in engines used for mining and preparing coal for market. 
The total quantity of anthracite and semi-anthracite coal 
sent to market in Feuneyivenia im 1870 was 15,368,437 tons, 

nat 13,661,740 tons in 1869, wc Pane increase in 1870 | 

1,716,600 tons. The total quantity of bituminous coal sent | 


to market (including foreign) in 1870, was 4,580,148 tons, | 


against 6,086,930 tons in 1869, showing a decrease in 1470 
f 7,421 tons 

Queensland Railways.—The extension of the Queensland 
Government railway network to Warwick has been making 
satisfactory any Bo The line has probably, indeed, by 
this time been nded over to the Colonial Government 
finiabed 


o 


American Steam Navigation.—A Steamship Subsidy Bill | 


relating to the Gulf of Mexico trade has passed the United 
States Senate by a narrow majority, but it has been so shorn 
in its proportions that it affords little encouragement to the 
promoters of other Bills of a similar character. 

Toronto and Nipissing Railway.— Application is about to 
be made to the Parliament of the Dominion of Canada for an 
Act to enable the Toronto and Nipissing Railway Company to 


extend ite line from Lake Nipissing to some point on James 


Bay. 


American Cities.—A valuation of real estate in various | 
American cities in 1869 gave the annexed results: Brooklyn, | 


188,689,679 dol. ; Rochester, 9,725,736 dol.; Buffalo, 30,904,139 | 
dol.; Albany, 25,144,980 dol.; Chicago, 211,871,240 dol.; | 
Springfield, 17,605,601 dol.; Jersey, 21,905,460 dol.; New 
York, 634,140,768 dol.; Worcester, 21,608,800 dol.; Mil- 
waukie, 29,382,695 dol.; Troy, 10,654,144 dol.; Lowell, 
16,195,125 dol. ; Boston, 366,695,100 dol. ; Cincinnati, 
72,243,844 dol.; and Providence 50,908,400 dol. 


Omnibuses in Paris.—It appears that the siege of Paris 
occasioned a falling off of 95,2007. in the receipts of the Paris 
Omnibus Company last year. The decline continued, of 
course, in the first two months of 1871. 


Persian Telegraphy.—The Persian Government has started 
a new telegraph wire between Tabreez and Khoi, venom | 
upon the Indo-European Company's posts as far as Maraud. 


New Zealand Coal.—It is stated that Dr. Haast, who has 
been making a special geological survey of the Malvern Hills 
in the province of Canterbury, on behalf of the New Zealand 
General Government, has discovered two workable seams of 
fine coal on the Deans estate. The main seam is 6 ft. and the 
other over 8 ft. thick, the two seams being divided from each 
other by 2% ft. of shale. The coalfield is of considerable ex- 
tent and is gear the plains. 


American Rivers.—The Committee on Commerce of the 
United State House of Representatives has under considera- 
tion « Bill for regulating the construction of bridges over the 
Mississippi. The propriety of applying its provisions to the 
Ohio ~) debated, but up to the latest advices no de- 
cision had been arrived at. 


Canada Air Line Railway.—Mr. R. Horsman, of 8&t. 
Thomas, has taken a contract for supplying all the ironwork 
required for the Tilsonburg and Fredricksburg bridges on the 
Canada Air Line Railway. Mr. J. C. Burton, of New Bruns- 
wick, is associated with Mr. Horsman in the work ; the con- 
tract amounts to about 18,000 dol. 


Queensland Telegraphy.—The establishment of telegraphic 
communication in various parts of Queensland continues to 
make good progress. Communication over the Burdekin river 
has been made more secure. The span from bank to bank is 
nearly half mile; a light wire strand has been substituted 
for the ordinary wire at this place, and, as an additional pre- 
caution, a submarine cable has beea buried across the bed of 
the river. This cable can be made available for communica- 
tion in the event of an accident to the wire strand. A 
station has been opened at Waterview. A line in course of 
construction from Cardwell to Normanton has been rapidly 
progressing ; the first section of 50 miles was completed end 
= in the course of Jan . The country between 

ashmere and the Etheridge has explored by Mr. Mac- 
millan, who reports favourably upon it. The outer section 
from Normanton to the Etheridge is advancing rapidly, the 
been cl d for a dist of 150 ale. The 

ture has voted grants for the construction 

llor vid burn to Goondiwindi, 150 miles, 

as well as for a line from C t to Springsure, 110 miles. 

Californian Timber.—The red wood forests of California 
have furnished the ties used for the construction of railways 
on the Pacific coast of North America. Pine and oak ties 
were found to decay too rapidly. 





| 





COMBINED CENTRIFUGAL CIRCULATING PUMP AND ENGINE. 


CONSTRUCTED BY MESSRS. GWYNNE AND CO., 


Lehigh Valley Railroad.—The works of this undertaking 
are identified with the anthracite coal trade, its main line 
extending from Easton on the Delaware through the Lehigh 
and Wyoming coal regions to Waverley in the State of New 
York, a distance of some 200 miles. The line has also | 
lateral roads to nearly all the “ prolific” mines in the various 
sections through which it runs. The quantity of coal car- 
ried over the Lehigh valley road in 1870 was 3,608,587 tons, 
against 2,310,170 tons in 1869, showing an increase of 
1,298,417 tons last year. 


Railways in Otago (N.Z.).—The General Government of | 
New Zealand has taken measures for the construction of the | 
Clutha Railway, tenders for the first section from Dunedin 
to Caversham Ce been called for. 


South American Railway Construction.—The ties used on 
South American Railways have been drawn almost entirely | 
from California, as the hard wood ties cut on the Andes can- | 
not be used without boring the spike holes with augers. A | 

t stock of Californian red wood ties has been piled up at | 

allao for future use on Peruvian lines. The original cost of 

& tie at San Francisco is 40 cents; but with freight and com- 
mission added, the charge is raised to a dollar at Callao. 


Earthquake Statistics.—In 1867 and 1868 it is computed 
that no less than 100,000 human beings perished from the 
effects of eleven disastrous earthquakes. In 1869 and 1870 
no fewer than twenty-five serious earthquakes occurred, but 
they were not attended with such disastrous effects as those 
which resulted from the convulsions of the two previous 
years. 

The Belgian Iron Trade—The condition of Belgian 
metallurgical industry continues to improve. The works 
appear now to be assured employment for some time to come 
especially as regards rails and plates. 





| 








Larner Beurs.—During the past week Messrs. J. and T. | 
Hepburn and Sons, of Long-lane, Southwark, have turned 
out some of the largest leather belts which have yet been 

in this country. One of these belts is 120ft. long by 
24 in. wide, and is made of a double thickness of leather. It | 
has been sent abroad to transmit the power from a 40 horse | 


engine. | 


Jounsom v. Rrtayp.—During the present week an action, 
brought by Messrs. Richard Johnson Nephews, of Man- 
chester inst Messrs. as Seamate CEN of War- | 
rington, for an infringement tent, been tried at the | 
pee neg ae ovember, — Mr. Johnson 
patented an t testing wire by passing it suc- | 
ceasively gnaeéup ieee revolving at different surface speeds, | 
the second drum moving the faster of the two, so that the 
wire was stretched a certain definite amount in passing from 
one drum to the other. This arrangement gave the power 
of testing wire in lengths, and it has been found to render 
important service. It was for an alleged infringement of 
this patent by the defendants that the action was brought. 
The verdict was given yesterday for the plaintiffs. 


ENGINEERS, ESSEX STREET WORKS, LONDON 


CIRCULATING PUMP AND ENGLNE. 

Tue accompanying engraving represents a very neat and 
compact combined vertical engine and centrifugal pump for 
circulating the water in surface-condensers, designed and 
manufactured by Messrs. Gwynne and Co., of Essex-street 
Works, Strand, London. The engine standard is of a box 
section, and cast in one piece. The pump case is made in 
sections, so that the disc may be removed from the pump 
without disturbing any other part of the machine. The 


| erank shaft and the shaft of the pump, which are made of 


Bessemer steel, are coupled together between the engine and 
pump, so that the former may be readily detached, and used 


| for starting the large engines, or for any other purpose. 
| This engines was specially designed for t 


Ismay, one of 
Imrie and Co.'s line of steamers, the large screw engines of 
that vessel being manufactured by Messrs. Forrester 
and Co., of Liverpool. The pump had suction and delivery 
pipes of 12 in. bore, and was driven by an engine with 10 in. 
inder, and 10 in. stroke, cutting off at § of the stroke. All 
the lubricators were made so that the engine could be run 
continuously without stopping. Four of pumps have 
been made by Messrs. Gwynne for the same line of vessels. 
The general arrangement of the whole machine is good, 
and its durability is insured by having the discs and parts 
which comes in contact with salt water made of gun metal. 


THE STEEL COMMITTEE. 
To tae Eprror or Exerneerine. 

Stz,—In your last issue (page 181) appeared a letter from 
Messrs. Howard, Ravenhill, and Co., which concludes with 
the following sentence: “We are led to make these re- 
marks to correct any impression that might arise from Mr. 
Kirkaldy's imperfect statements that owr links are especially 
prone to break in the heads.” As they have not pointed out 
in what respect my report (see Exoryeentse 24th Feb., 

ge 146, containing the results of testing their two links) 
is “ imperfect,” I now challenge them to substantiate their 
statement, as I am and have always been most anxious and 
desirous to make my reports complete and impartial in 





justice to all concerned. I stated in my letter (24th Feb.) 


my reason for referring to these two links, and I merely 
stated the truth when I remarked, “on two rolled links, 
both of which broke in the eye instead of the bar portion.” 
As they have obliged me to write to you, I now beg to state 
that I tested other two links received from Messrs. Howard, 
Ravenhill, and Co., and that these also broke in the head 
instead of the bar portion. If they and Mr. Berkley are 
satisfied, then by all means let them be so. 

I remain, Sir, yours respectfully, 

Davip Krexatpy. 
Testing and Experimenting Works, 
The Grove, Southwark-street, London, S8.E. 


Ameurtoay Cayats.—In the course of last year the sum of 
1,191,836 dol. was borrowed for canal purposes in the State of 
New York 
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PARLIAMENTARY NOTES. 


Tue night of yesterday week passed without any matter 
of engineering interest being dealt with in either Hoase, 
although in the House of Commons there were a few 
questions asked which we may notice here. Thus Captain 
Stacpoole made an inquiry whether it was the intention of 
the Government to bring in any measure this session having 
reference to the purchase of the Irish railways, and obtained 
the reply from Mr Gladstone that no such measure had been 
prepared and that he (Mr. Gladstone) was not sanguine that 
a proposal relating to the subject in any form would be 
made this session. Sir C. Adderley also asked a question 
concerning the progress of the defences of Quebec and 
Montreal, and the state of the Canadian militia, and inquired 
how soon the Intercolonia] Railway might be expected to be 
open between Halifax and Quebec. In reply Mr. Knatchbull- 


Hiugessen stated that the fortifications of Quebec would | 


require 90001 for their completion and that that sum was 
included in the army estimates for the present year, while 
Canada was fortifying Montreal. As regarded whether the 
militia bad progressed satisfactorily he could give no infor- 
mation, neither could he state how soon the Intercolonial 
Railway would be opened between Halifax and Quebec. He 
remarked, however, that the line extended about 400 milea, 
and he thought it was in « most satisfactory state of 
progress. More than balf the line would be open before the 
end of this year, and before the end of 1872—that was to 
say, in little more than four years from the commence 

ment of the undertaking—the whole line would be com 

pleted. 

On Friday last Sir J. Elphinstone directed attention to 
the imperfect harbour accommodation which existed in 
India, and in the course of an interesting speech, he dwelt 
upon the great importance of the subject regarded from a 
commercial point of view, and stated many interesting facts 
relating to the existing accommodation. The views ex 
pressed by Sir J. Elphinstone were in the main supported 
by Sir J. Hay, Mr. Gourley, and Mr. Graut-Duff, but 
nothing definite was done in the matter. 

On Monday Mr. Fawcett made an inquiry whether the 
Governor-General of India in Council had been consulted 
before any definite steps were taken to establish the Indian 
Engineering College at Cooper's Hill, and after several 
irrelevant replies from Mr. Grant-Doff, obtained the 
answer, “Certainly.” On Tuesday Lord H, Lennox ex 
plained the reasons why he had not brought forward his 
motion concerning the loss of H.M.S. Captain, for which 
notice had been given, and he stated that he had not let 
the matter drop, but that he would bring it forward on the 
24th inst. On the same evening, also, Mr. Bruce's 
“Trades Union Bill” was read a second time after an in 
teresting discussion. We shall have something to say of 
this Bill when it is brought before the Committee. 


On Wednesday the second reading of the Railway Com- 
panies Bill was moved by Sir H. Selwyn Ibbetson, and 
the whole afternoon was occupied by a discussion upon it, 
Sir H, Selwyn Ibbetson's reply being adjourned to last 
night. We have already laid before our readers an analysis 
of this Bill, and expressed our opinion on it (ride page 157 
of our last number bat one). On Wednesday the Bill 
appeared to have, on the whole, more opponents than 
friends. Its second reading was moved by Sir H. Selwyn 
Ibbetson in an able but somewhat prejudiced speech, 
while the opposition was led by Mr. Leeman, who avowed 
himself the representative of the “railway director in- 
terest.” He was followed,by Mr. Dodson, who objected to 
that part of the Bill which interfered with railway manage- 
ment, and tended to relieve railway companies of responsi- 
bility, while he approved of the proposed mode of inquiring 
into railway accidents and of the establishment of a special 
tribunal to adjust claims, but objected to fixing the limits 
of compensation. Next came Mr. Palmer, who of course 
supported the Bill, while Mr. Chichester Fortescue, speak- 
ing on behalf of the Board of Trade, objected to too minute 
intervention in railway management; but remarked that 
the increase in railway accidents required serious considera- 
tion. The only part of the Bill to which Mr. Fortescue 
gave his entire support was that referring to inquiries into 
railway accidents. Mr. 8. Cave, who spoke next, was for 
giving greater power to the Board of Trade, but was 
opposed to relieving railway companies of responsibility. 
He also commended the formation of a special tribunal! for 
trying compensation cases, but objected to the maximum 
compensation being fixed ; while on the whole he considered 
that Sir H. Selwyn Ibbetson might be satistied with th 
effect produced by the introduction of the Bill and the dis- 
eussion upon it without pressing for the second reading. 
Mr. Bass spoke at some length on the overworking of 
railway servants, and pointed out that such overworking 
was a fruitful source of accidents, a great portion of his 
remarks having special reference to the Midland Railway 
Company. We commend Mr. Bass's statements to the 
attention of railway directors. Mr. Bentinck deplored the 
speech of the President of the Board of Trade, and hoped 
that the House would express its opinion in a manner that 
could not be disregarded. Mr. Headlam defended the 
Committee of which he was chairman, and Mr. Price 
attempted to defend the Midland Railway Company, while 
the commencement of Sir H. Selwyn Ibbetson's reply 
brought the matter to a close, the debate, as we have 

— ti " ’ 
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THE MANSION HOUSE STATION. 


Ir will be remembered that an attempt was made last 
summer by the Metropolitan District Railway Company 
to establish a terminal station beneath the new Queen 
Victoria-street in close proximity to the Mansion House, 
and that this attempt was met by strenuous and successful 
opposition, it being maintained that the proposal involved 
too great a sacrifice, and that its beauty and usefulness would 
be greatly impaired by the necessary openings over the 
station. 

This being the case the site of the terminal station was 
located elsewhere and the works are now being rapidly pro- 
| ceeded with. The present station is situated on the south 
| side of Cannon-street and parallel to it, the entrance to 
the booking office and the exit from the platforms being at 

the intersection of Cannon and Queen Victoria-streets, at 
| Bow-lane. The eastern end of the platform is at Garlick- 





| hill, which is a continuation of Bow-lane to Thames-street. 
| As will be seen from the plan, the Whole width of the 
| station building at the eastern end is covered with an un- 
| broken platform 62 ft. long and 45 ft. wide, from this two 
| platforms 300 ft. long, extending westwards, with 3 lines 
| of rails, one between two platforms, and one on the outside 
}of each. At the Garlick-hill end the platform will be 
j roofed over, in the same manner as the Charing-cross 
| Victoria, and other stations om the line. But over the two 

300 ft. platforms, as far as their intersection with Queen 

Victoria-street there will be erected a light iron and glass 
| roof supported in the centre by a row of iron pillars, and 
of the four shown in section, H, H. Beyond this point the 
platforms for the remainder of their length, will be covered 
by brick arches faced with white brick tarned between longi- 
tudinal girders resting on a girder that aligns with the 
south side of the street, and is supported on columns. 

At the end of the station are sidings connected with the 
three lines of railway for the purpose of affording standing 
room for engines, and thence they gradually converge until 
they fall into the ordinary two lines of rail, The length of 
the converging lines is about 460 ft.; they are situated 
under Queen Victoria-street and property purchased from 
the Metropolitan Board of Works on the south side, and 
the space occupied by them varies in width from 26 ft. to 
| 90 ft. Itis made up of 63 ft. of brick archways, 276 ft. 
j of brick arches, supported on girders resting on eolumns 
| and side walla, the remaining 121 ft. being an arch-covered 

way, bell-mouthed, from 25 ft. to 38 ft. 

South of the platforms, at the west end of the works, for 
|} a length of 110 ft., there will be a sufficient width for an- 
lother line of rails, which which will be connected to the 
| two main lines at the commencement of the bell-mouth, 
and a 12ft. platform on the south side. This line and 
platform will be continued to Garlick-hill as soon as the 
requisite property can be obtained and the necessities of 
the traflic require their use. This portion is being con- 
structed now so as to avoid future interference with Queen 
Victoria-street and the adjacent property. The level of 
rails at the eastern end will be 13.75 above Ordnance datum, 
and they will fall for the length of the platform at the rate 
of 1 in 300. From this point they will fall with a gradient 
of 1 in 100 to the east end of the bell-mouth, whence 
there will be a short length of level, of about 80 ft. to the 
point of junction at Lambeth-hill, with the existing rails, 
which thence fall at the rate of 1 in 100, The works will 
be at an average depth of 30 ft. below the level of Queen 
Victoria-street and Garlick-hill at its northern end 

This depth is necessitated by the formation of the sub- 
ways which extend on each side of Queen Victoria-street, 
where traversed by the railway ; that on the northern side 
being 6 ft. 6in.x 6 ft. Gin., and that on the south side 
being 8 ft. x8 ft. These, as well as the vaults on each side, 
are carried over the railway on wrought-iron girders, which 
are 3 ft. 6 in. deep, supported on the side walls, and where 
practicable on wrought-iron colamns, The side walls are 
7 ft. 6 in. thick, formed with piers and panels. The girders 
are 12 ft. apart, and support rows of short columns, which 
in turn support longitudinal girders five in number, 
6 ft. Gin. apart and | ft. 6in. deep, between which spring 
brick arches carrying the roadway between the subways. 
The subway, 12 ft. x7 ft. Gin., where it is already con- 
structed, occupies the centre of that part of Queen Victoria- 
street formerly called New Earl-street, and two smaller 
subways are made to converge to its western end; the 
southern crossing the railway at the west end of the station 
on a succession of brick archways. 

The wrought-iron columns are protected from the acci- 
dental running off of trains by the space between them up 
to the level of the engine buffer beams being filled with 
solid brickwork in cement, about 3ft. thick, and they are 
further strengthened by baulks of timber 14 in. x 14 in., 
running longitudinally along the columns to act as guides 
or fenders. There will be four short sidings for engines, 
three of which will be provided with a coke stage, and twe 
of them with water-pits, and will be so placed as to com- 
municate directly with the open air, These open portions 
at the coke stages materially assist in keeping the station 
free from emoke, steam, &c, The signal-box will be located 
in a convenient central spot with reference to the numerous 
points and signals to be worked from it. About 37 levers 
will be required to command the apparatus of this depart- 
ment. 

Ultimately the station will be widened to the extent shown 
‘ng. but the foregeing description applies to the 








in the drawing 





works actually being executed. The works are arranged so 
as not to interfere in the slightest degree with the building 
of any of the houses along the whole length of the 
frontage available for that purpose in Queen Victoria-street, 
except over two of the coal stages. 


PRIVATE BILLS IN PARLIAMENT. 
Staspine Oxpser ExaMiwdtions ap Procerpinas uy 
Commrrrzes. 


— ‘Stenting a ae Paations for Private 
ills on sittings on the 9th 
instant when the orders s declared to have on complied 
with in the cases of the American Land Company 
Bills. On the same day the 
c ) Bill, and the Sligo and 
way Bill came before the 
fouse t and were postponed to the 
27th instant. _ On this day, also, the House of Commons’ 
referees on Private Bills ake i ion of locus standi, 
held their first court, Mr. J, G. Dodson chairman. The 
several — were represetited by counsel, and the cases 
‘ht the referees related to Gas and Water Bills, 

the locus standi of the various petitioners being generally 
allowed. At a subsequent sitting of the House of Commons’ 
Standing Order Committee they reported that the Standing 
Order No. 127 ought to be.dispensed with in the case of the 
Newry Borough Improw and Water Supply Bill. The 
Northallerton Borough Gas Bill was withdrawn. On the 
13th inst. the following cases before the House of 
Commons Court for the consi of locus standi: The 
Midland Railway, the Cefu, Acrefair, and Khosymedre 
Water, and the Gaslight and Coke Company, the /ocus 
standi of the various petitioners being allowed. ‘he peti- 
tion of the London, Chatham, and Dover Railway Company 
ages the South-Eastern Railway Bill was withdrawn. 
petition of the London and th-Western Railway 
Company against the Holborn Viaduct Station was also 
wit wn. The locus standi of the Festiniog Railway Com- 
pany against the London and North-Western Railway Bill 
was disallowed, but that of the Met litan Board of Works 
against the Metropolitan Railway Bill was allowed. The 
consideration of the petition against the Brecon and Merthyr 


way Bill was poned. 
the Belfart Fastour Bill came on for 


hearing before the House of Lords’ Committee, Lord Eversley 
in the chair, when the preamble was proved. The House of 
Commons’ Committee on (Group A) of which 
Mr. We in is chairman, took the Watford Gas and the 
Dunstable Gas and Water Bills. opposition to these 
Bills was withdrawn, and they were remitted back to the 
chairman of Ways and Means. The ble of the Sheppy 
Gas Bill was proved, the difference between the promoters 
and the op ts having been adjusted, and the Thirsk Gas 
Bill was a with. House of Commons’ 
Examiners on Order proofs declared the Orders to 
have been complied with in the cases of the Glasgow 
Markets Bill and the @ w Corporation Gas Bill. 

On Wednesday last the House of Commons’ Standing Order 
Committee that in the case of the Wye Valle 
i Orders ought to be dispensed with, as well 

Monmouth Railway petition. 

In the latter case the Bill is to proceed provided the assent 
of 96 out of the 98 shareholders constituting the company is 
proved, and the Committee on the Bill are to report com- 
pliance or otherwise with this order. In the cases of the 
Commercial-road (East) Tramways Bill, the North-Eastern 
Metropolitan T: ys Bill, the North London Railway Bill, 
and the North M itan Tramways Bill, the Committee 
have reported that the petitions of the vestry of St. Leonard, 
Shoreditch, against of these Bills for dispensing with 
Standing Order No. 127 ought not to be dispensed with. In 
Group A of Private Bills the of the Thirsk Gas Bill 
was proved and the Whitby Bill was proceeded with. 





J 
House of Commons’ E 








Betoiax Ispusrey —The General Company for Promoting 
the National Industry of Belgium has just issued its report 
for 1870. It from this document that the average 
return secliced inst. year upon the capital invested by the 
company in railways and canals was 6.36 =. The 
corresponding average return realised u company’s 
colliery jaueeunente was 4.04 per cent. P Metallurgical en- 
terprises yielded an average return of 6.68 per cent.; and 
financial companies, an average return of 6.53 per cent. 


Frasce axp tae Exurpirion oF 1871.—France has at 
last put in an actual at Kensington, the French 
Commissioner, M. De has arrived, and a large 
number exhibits are on their way to it, if they have not 

iti arrived in this country. .Mesers. Chaplin and 
ee ve received intimation that their services will be 
required for the unloading of five or six steamers freighted 
with valuable exhibits. fore the war, and before the siege 
shut up. Paris from the rest of the world, all the srrange- 
ments were made, and @ large number of articles were got 


Now that the war is happily over, the authorities 
Poe tite forward with 


i that have n so unfortu- 

number of artista and eminent 

to the Minister of gee yoo 

and Comm-ree @ letter i Ives ready, at any 

sacrifice, to sustain the reputation of France in the arts of 

tothe marks of sympathy addressed by 

‘the British Commission. Some of 

@ ite in = French section will be 

eompleted in Paris during the siege. 

t work the wn, Ban stands 

in the ammexes been at the expense of 

France, and in otherwise.getting: it ready for the ure of 
French exhibitors: P¢ - aatipent 
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NOTICES OF MEETINGS. 

Tax INSTITUTION OF CiViL ENGINEERS.—On Tuesaday, March 21, 
at & p.m. L. “ Description of the wrought-iron Pier at Clevedon, 
Somerset,” by Mr. John William Grover, M. Inst.C.E. 2. ** Des- 
cription of Viaducts across the Estuaries on the line of the Cam- 
brian Railway,” by Mr. Henry Conybeare, M. Inst. C.E. 

SoctetTyY oF ENGIneRas—On Monday evening, March 20, Dis- 
eussion on paper read, “On the Machinery and Utensils of a 
Brewery,” by Mr. Thomas Wilkins 


THE “ ENGINEERING” DIRECTORY is published 
this week on the thirteenth page of our advertisement 
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PATENT LAW AMENDMENT. 

WE recorded in our last number the appointment 
of a Select Committee to investigate, and report 
upon the present state of our patent laws, and we at 
the same time mentioned that on last Tuesday 
week, the 7th inst., a Bill for the amendment of 
this law had been brought before the House of 
Commons by Mr. Hinde Palmer. This Bill, which 
is entitled “The Patent Law Amendment Act, 
1871,” bears the names of Mr. Hinde Palmer, Mr. 
Mundella, and Mr, Thomas Hughes, and it appears 
to us to be chiefly remarkable as an attempt to 
substitute for some of the features of the present 
law others of a still more objectionable character. 
As the subject to which the Act relates is one of 
vast interest to a large majority of our readers, we 
propose to give here a digest of the measure and to 
point out some of its defects. 

In the first place, the Act proposes the appoint- 
ment of three “ Special Commissioners of Patents,” 
one of these commissioners to be a barrister of at 
least five years’ standing as Queen's Counsel—a 
berth which appears to have been prepared for an 
eminent Q.C., long well known for his interest in 
patent law agitation— while the other two are to be 
‘+ persons of distinguished or well-ascertained ability 
in chemical and mechanical knowledge respectively.” 
‘These Special Commissioners are to be paid out of 
moneys provided by Parliament for that purpose—~— 
the amount of their remuneration, however, not 
being stated in the Act—and in them are to be 
vested all the powers relating to the granting, or 
otherwise, of letters patent for inventions given to, 
and now exercised by, the law officers of the Crown 
under ** The Patent Law Amendment Act, 1852,” 
except where otherwise provided by this new Act. 
To these Special Commissioners application will 
have to be made for letters patent, and it is enacted 


by the Bill that the said commissioners are to have 
the right of carrying out their inquiries and inves- 
tigations, *‘ as well previously to granting their cer- 
tificate of allowance for a specification upon any 
application for letters patent as upon other ceca- 
sions,” at such place, and in such manner as they 
think fit ; it being further provided that the powers 
of the commissioners above mentioned may be exer- 
cised—as the Act somewhat curiously expresses it 
—by “ any two of them, the Queen’s Counsel being 
one.” Moreover, the Special Commissioners are to 
‘have power to summon and examine upon oath 
all such witnesses as they may think proper, and to 
require the deposit of correct models of such inven- 
tions as are capable of being exemplified or ex- 
plained by a model, in such manner as they the 
said Special Commissioners shall direct.” ‘The Act 
further goes on to say that “in case any person 
applying for letters patent shall feel himself ag- 
grieved by the decision of the said Special Commis- 
sioners upon such application, he shall be at liberty 
within ——— days after sach decision shall 
have been pronounced, to appeal to the Lord Chan- 
cellor by petition, and such appeal shall be heard 
before his lordship, or such one of the superior 
courts as he shall direct.” 

We now come to a very important part of the 
Bill and one which we consider to be peculiarly 
objectionable. It refers to the proceedings for 
obtaining what is termed .“‘ an indledoasible patent,” 
and we deem it best to quote it in exrfenso. 

8, At any time after the expiration of three years from the 
date of any Letters Patent during which period the invention 
shall have been exclusively and publicly used and enjoyed by 
the patentee or any person claiming through him, or at any 
time after the validity of such Letters Patent shall have been 
established in any court of law or equity, such ntee or 

rson may apply to the said Special Commissioners of 
Patents to lin the said Letters Patent registered as an in- 
defeasible patent. The said Special Commissioners shall 
thereupon order notices of such application to be published 
and given in such manner as they shall think fit, and such 
notices shall state the time, places, and manner at and in 
which any person may be heard to show cause against such 
registration. 

9. At the time and place named in the said notices any 
person may attend and show cause against such regi ion, 
and any party may within days from the decision of the 
said Special Commissioners of Patents appeal against the 
same to the Lord Chancellor by petition, and such appeal 
shall be heard before his lordship, or such one of the superior 


8 | courts as he shall think fit. 


10. If at the time named in the aforesaid notice there shall be 
no objection to the registration or no objection allowed by the 
said Special Commissioners and no appeal pending, or i any 
appeal shall Pe Poe saa as soon as any objection to s 
registration Jhave been finally disallowed or the appeal 
be withdrawn, the said gegen 5 ommissioners shall cause 
such Letters Patent to oe as an indefeasible 
patent, and thenceforth the validity of such Letters Patent 
shall not be questioned in any court or im any manner what- 
soever. 

‘The italics are our own. It is further provided 
that a separate register shall be kept of all inde- 
feasible patents, this register being open to public 
inspection in the same manner as other registers. 

Next we find the Act providing that it shall be 
lawful for any judge, before whose court a patent suit 
shall be pending, to refer that suit, or any inquiry 
relating to it, to the Special Commissioners, ** or any 
two of them” (the presence of the ** Q.C.” not appa- 
rently being absolutely essential in this case), and 
their decision or report is to be final and conclusive 
—* unless the judge shall otherwise direct,” or, in 
other words, if their opinion and the judge’s are in 
agreement in the matter. 

The next portion of the Bill refers to the grant- 
ing of licenses, and it gives power to the Special 
Commissioners, after a patent has been in force a 
certain number of years (the number is not stated), 
to compel the proprietor of that patent, if they so 
think ke, to grant licenses to any persons making 
application for such licenses, ‘* subject to such 
royalty and other terms and conditions as shall be 
fixed by the said Special Commissioners, or by arbi- 
tration under ‘The Common Law Procedure Act, 
1854,’ in case the parties differ about the same,” 
while, upon the owner of any patent refusing to 
grant licenses on the terms so arranged, the 8 — 
Commissioners are to have the power of declaring 
such patent void. 

The final portion of the Act provides that the 
Commissioners of Her Majesty's Treasury may 
award such compensation as they think fit to the 


law officers of the Crown who may be in office at th 


the time the Act under consideration comes into 
operation, and it states the modifications which it 
is proposed to make in the stamp duties payable on 
letters patent. ‘The new schedule of stamp duties 





is as follows: 


Za 4 
Ono petition for of lettera 210 ¢ 
On cortificate of record of mation 
pat eon «ws oaws” 910 
On warrant for letters patent .,. ~~ 80 6 
On the sealing of ietters patent wo 21 06 
Oa ification ... oe ected - 33008 
On letters patent, or a di to 
thereof, before the end of one ca: 
month after the ex ion of every 
year from the date t eis ove 6046 
On certificate of record of notices of ob- 
jections ... ove oes sue « »2 0 0 
On cortificate of every search and in- 
spection ee ave one one 014 
On certificate of entry of assignment or 
license ... eee eee bos eee 06 0 
On certificate of assignment or license 0560 
On application for disclaimers .., wee 600 
On caveat against disclaimer ... tve 200 


On office copies of documents, for ever 
90 words ove ove es eve 0072 

These stamp duties, it will be seen, amount to 
12/. 10s. for a complete patent, or half the sum at 
present required, this amount, however, being sue- 
eceded by annual payments of 5/, ‘The total stamp 
duties on a fourteen years’ patent would thus be 
77/. 10s. (this calculation being made on the suppo- 
sition that no payment would be made by patentees 
at the termination of the fourteenth year when their 
patent had ceased to exist), or less than half those 
required under the existing law. It is, however, by 
no means made clear by the Act, that these stamp 
duties represent the sole payments which a patentee 
will be required to make to obtain his desired pro- 
tection, as in the earlier part of the Bill it is pro- 
vided that: The said Special Commissioners shall 
from time to time make such rules and regula- 
tions respecting the advertising and giving notices, 
and the mode and practice of conducting all pro- 
ceedings before them, and the scale of fees to be paid 
thereon, and otherwise for carrying this Act and the 
said Act of 1852 into effect, as they shall deem 
necessary and expedient, and all such rules and 
regulations shall be approved by the Lord Chan- 
cellor or the Master of the Rolls.” 

We have now laid before our readers the main 
features of the Act under notice, and we propose 
next to point out some of the objections which, as 
it appears to us, are to be made to its provisions. 
In the first place, then, it appears that the three 
‘Special Commissioners of Patents” which it is 
proposed to appoint are not only to perform the 
duties of examiners—duties which the thirty trained 
examiners of the United States Patent Office have 
been found incompetent to fulfil thoroughly—but 
they are also to register “ indefeasible patents,” re- 
port = patent suits referred to them by an 
judge before whose court such a suit may be pend- 
ing, and determine the rates of royalty, &c., under 
which licenses should be granted by patentees after 
their patents have attained a certain age. Now we 
venture to say that no three men, no matter how 
great their abilities may be, could possibly discharge 
these multifarious duties satisfactorily, or, in other 
words, if they were to discharge them at all it 
could only be in a most slovenly manner. It will 
no doubt be urged by the advocates of the Bill that, 
although the three Special Commissioners would be 
regarded as the responsible authorities, yet that 
the major portion of the duties of examination, &c., 
would be performed by a competent staff 3. | 
under their orders. To this argument we responc 
that if such a state of affairs is really anticipated 
by the promoters of the measure under notice, it 
should have been clearly stated in the Bill, and it 
should have been explained that the preliminary 
examination of applications for letters patent is to 
be performed by a Board of examiners acting under 
the direction of the three Special Commissioners ; but 
the Act contains no hint whatever of such an arrange- 
ment. When it is remembered that even at pre- 
sent the applications for letters ont average 
some thirteen or fourteen per working day, it will 
be seen that the Act, as it stands, merely provides 
for an examination which is certain to be vexatious 
and equally certain to be ineffective. Moreover, 
the proposed system of appeal to the Lord Chan- 
cellor against the decision of the Special Commis- 
sioners is a most unsatisfactory one. In the United 
States if an application for a patent is refused, the 
grounds of refusal are stated ; but the Act before 
us makes no provision of this kind, and as it stands 

e Special Commissioners would have a perfect 
right to refuse any epplication they chose without 
giving any gro whatever for such refusal. It 
is true that when the appeal was heard before the 
Lord Chancellor, or in a court appointed by him, 





the grounds of refusal would, we presume, have to 
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be stated; but we maintain that an Act promoting 
preliminary examinations should provide that in the 
event of an application being refused by the ex- 
aminers, the grounds of such a refusal should be at 
once furnished to the intending ntee, in order 
that he may himself be in a position to determine, 
whether it is worth his while to appeal or not. Al- 
together a system of preliminary examination 
carried out as proposed in the Act under notice 
would be more effective in increasing litigation than 
in any other way. 

The system of ** indefeasible patents’ which the 
Act proposes to inaugurate is, as we have already 
stated, in our opinion very objectionable and this 
for evident reasons. In the first place, it is unjust 
to those whose rights to the free use of an invention 
for which an invalid patent has been taken, may be 
interfered with by that patent being unexpectedly 
rendered ‘indefeasible.” This “ indefeasibility” 
may be wrongfully obtained in several ways, ‘Three 
years is but a short time in the early life of a patent, 
and there are very many inventions which although 
they may during that period be “ exclusively and 
publicly used” aceording to the terms of the Act, 
are yet far from being so well known as to render 
it likely that their being registered as indefeasible 
would be opposed even by those who if they had a 
better knowledge of them might declare such op- 
position necessary. No practicable publication of 
the notices of application for indefeasible patents 
would, we may add, entirely meet such cases as 
this. Again it may be known to many people that 
a certain patent is invalid, and that notwithstanding 
this an application has been made to have it regis- 
tered as indefeasible, yet—it being well known 
that “what is everybody's business is nobody's 
business” —it by no means follows that any one of 
the persons cognisant of the invalidity of such 
a patent would oppose its registration. It may 
be urged that in such a case the parties neglecting 
to offer such opposition would only have themselves 
to blame in the event of royalty for the use of such 
a patent being subsequently demanded from them, and 
there is no doubt some truth in this; but it never- 
theless appears unjust to us that the opportunity for 
opposition having been once neglected, no pro- 
ceedings can be taken to prove the invalidity of a 
patent, however evident that invalidity may be. 
So far we have only urged the injustice of the‘ inde- 
feasible” system to outsiders, but we maintain that 
it is also unjust to the — hinwelf.. If the Act 
became law, the fact of any patent more than three 
years old not being registered as ‘ indefeasible” 
would be almost certain to be taken as primd facie 
evidence that it was invalid, and hence it would 
become almost compulsory for patentees to make 
application for their patents to be so registered 
directly the three years expired. Now in a large 
number of instances this is just about the period 
when a patentee who is struggling hard to perfect 
and introduce his invention can least spare the time 
and money necessary to combat the opposition which 
may be raised to his application, and it is, we think, 
particularly unjust that such a demand should be 
made on him, Altogether the system of registering 
patents as indefeasible appears calculated to lead to 
a vast amount of litigation of a particularly harassing 
kind which otherwise would never arise. 

The attempt to render the granting of licenses 
a after the lapse of a certain period, and 
to place the amounts demanded for royalty under 
the control of the Special Commissioners or a court 
of arbitration, we also regard as unsatisfactory. 
Letters patent are intended to establish a man’s 
right to his own invention, and we maintain that so 
long as those letters patent are in force, the patent 
should be a piece of absolute property, and at the 
sole disposal of the owner. Practically, the laws of 
supply and demand are amply sufficient to regulate 
the charges for royalty, ond to determine patentees 
to grant licenses or not, without any such legal in- 
terference as is proposed by the Act before us. 

Regarding the alteration in the stamp duties pro- 
posed in the Bill under notice, we have little to say, 
although, undoubtedly, much cow/d be said both for 
and against the reduction of such duties. ‘The fact 
is, however, that the amount of the stamp duty 
with which it is advisable to load a patent depends, 
in a great measure, upon the system upon which 
such patents are granted. ‘Thus, so long—as is at 
present the case—there is practically no check upon 
the issue of patents, we do not consider the existing 
rates too high, but we are, at the same time, willing 
to admit that if the granting of frivolous or partly 
vexatious patents could be effectually stopped, that 








then a material reduction in the stamp duties might 
be advan y made, In any case, we believe 
that the proposed system of annual payments is a 
commendable one, and is for many reasons prefer- 
able to the payment of larger lump sums at longer 
intervals. 

We have now laid before our readers our opinions 
of Mr. Hinde Palmer's new Act, and we may add 
that we have criticised it in no hostile spirit, but 
purely upon its merits. We are ready to give every 
possible encouragement to attempts to improve the 
state of our patent laws, but we cannot consider 
that the Act we have reviewed deals with the sub- 
ject in even an approximately satisfactory manner, 
and we fear that if ever the measure was to become 
law, ‘* The Patent Litigation Promotion Act, 1871,” 
would be found to be a more appropriate title for 
it than that given to it by its framers. 


BOLLER LEGISLATION. 

Tuat boiler users should be almost unanimous in 
expressing a decided opinion against a system of 
Government boiler inspection is natural enough, 
even amongst the numerous class which is agitating 
for some organised and efficient system of super- 
vision. A dread of obstructive legislation, and of 
obtrusive official interference, takes its rise from 
past and unsatisfactory experience in other do- 
mestic matters wherein the Government has at- 
tempted to interfere and failed, and it is assumed 
that if the authority of inspection were vested in 
the Board of Trade, but little good and much evil 
would be wrought. In addition to this, the repre- 
sentatives of the antagonists to inspection in any 
shape—and they are numerous—throw the weight 
of their influence into the scale 
able class of boiler users, and will doubtless check 
somewhat the course of Government legislation in 
the matter. 

The action which has been taken by the Man- 
chester Steam Users’ Association deserves special 
consideration, not only because this Association, 
founded so early as 1855, has gathered a vast 
amount of experience, but because the policy they 
adopt is one that is based upon that experience, 
and it is a policy which harmonises with the 
general views of boiler users, at least of such as 
desire an extended system of inspection. 

The problem so simple to state, so difficult of true 
solution—how are the numerous boiler explosions 
now so frequently recurrent to be prevented ?—has 
been worked out prospectively by a number of 
theorists, each of whom have their own notions upon 
the subject. It is urged that the remedy should be 
left to time, and the gradual increase of the private 
inspection and insurance companies ; it is urged that 
boiler users should be left to act at their own dis- 
cretion, under pain of severe penalties, upon the 
occasion of any preventible disastrous we ar nee 
itis urged that the casualties occurring yearly, form 
only a fair life-tax upon industry, and that, there- 
fore, preventive measures are superfluous ; it is urged 
that Government should assume complete action in 
the matter, and it is urged that the remedy should 
be left in the hands of the boiler users and boiler 
makers, there being established, as it were, a reser- 
voir of Imperial power, from which a moral pressure 
could be turned on at will. 

This last suggestion is the one that is most worthy 
of consideration, and it emanates from the body 
which above all others, is worthy of hearing— 
namely, the Manchester Steam Users’ Association, 
that, with Sir William Fairbairn as its president, 
has worked so long and earnestly, and with such 
good results, and we cannot do better than glance 
through the letter recently addressed by Mr. 
Lavington E. Fletcher, the chief engineer to the 
Association, to Mr. Hick, the chairman of the Par- 
liamen Select Committee upon Steam Boiler Ex- 
plosions. In this letter Mr, Fletcher describes in detail 
the system which his Association considers would 
be best suited to meet the requirements of the case, 
most easily enforced, and least likely to clash with 
the interests and convenience of the large body of 
employers of steam power. He objects to enforced 
Government inspection, it is likely to be too rigid ; 
he objects to local inspection, it would be incom- 
plete, and no less would a growth of independent 
Insurance or inspection companies over the country 
be unsatisfactory, for impurities of action may creep 
in, and boiler explosions be made rather profitable 
than otherwise. But Mr. Fletcher wants a National 
Steam Board, a central body, from which shall 
radiate, all over the country, the influences that 
shall check the so frequent occurrence of boiler 








'from those whose long ex 





explosions, and shall detect the causes when they 
do occur. The National Steam Board would con- 
sist of twenty-four members, half com- 
mercial, half scientific, with a rotation retirement of 
one-fourth each year, so that the constituent parts 
would be renewed entirely each sixth year. The 
— ts of the Institutions of Civil Engineers, and 

echanical Engineers, as well as the presidents of 
some other learned societies, would, it is hoped, be 
on the Board. In the first instance, the members 
of the Board would be elected by Parliament, but 
subsequently by a system of voting amongst the 
boiler users, described by Mr. Fletcher, one well 
adapted to secure a fair re tation ; these de- 
tails we need not enter into, nor into the measures 
suggested for preventing improper persons from hold- 
ing seats upon the Board, but we may pass on to the 
proposed method of administration. It is suggested 
that there should be a number of inspecting centres, 
centres of districts which should be mapped out 
with due reference to the number of boilers, with 
branch offices comprising the necessary staffs of 
engineers, inspectors, and so forth. At these 
district offices somewhat elastic arrangements would 
be made with the boiler owners of the districts for 
periodical inspection, elastic because it would be the 
duty of the responsible officer to consult, as far as 
possible, the convenience of the steam user. In ac- 
cordance with these arrangements, inspections would 
be made, and reports drawn out upon a uniform model 
which would be forwarded to the Central Board for 
examination and approval; upon these reports the 
Central Board would communicate direct with the 
boiler owners. It is proposed that inspections 
should be made at least quarterly, and complete 


with the reason. |***™minations yearly. After these latter, certificates 


of durability would be granted to the boiler owners, 


|if possible for a year, if not, for a shorter period, 


unless it should be found that the boiler be entirely 
unfit for service, when the certificate should be 
withheld, and the owner obliged to set up a new 
boiler before resuming work. It is suggested that 
in the event of any explosion taking place after the 
inspection system had been fairly established, com- 
pensation should be made to the boiler owner for the 
damages done, out of the available funds, unless it 
should be shown that he was in any way responsible 
for the accident. 

Theadvantages claimed for this'system are briefly, 
1, That by the Institution of the National Steam 
Board the Government would be relieved of the 
responsibility of inspecting all the boilers in the 
kingdom, and of the risk of possible failure ; it would 
be also relieved of the task of raising the funds 
necessary for carrying out the work. 2. A sound 
and uniform system of inspection throughout the 
whole country would be insured, and “ not only 
would the impartiality and efficiency of the inspec- 
tions be secured, but at the same time the steam 
users would be protected from arbitrary interference, 
inasmuch as the inspectors would be under the 
control of the Board, and the Board under the in- 
fluence of the body of steam users, since the greater 
portion of the Board would be steam users them- 
selves, and popularly elected by the whole body.” 

The other advantages claimed for this system are 
large as compared with the lesser advan to be 
secured by the independent action of a large number 
of private associations ; and all these are so clear, 
that they need not be discussed. Such is a general 
outline of the proposition of the Manchester Steam 
Users’ Association with regard to improved boiler 
legislation, the same in effect as that laid before the 


| British Association in September last. 


There is no doubt that this proposition proceeds 
rience has enabled them 
to know what is required, and what would meet 
with general approval in the attempt to supply it. 
They seek to apply in one great national system 
the method which, under their management, has 
worked well and done much good for sixteen years. 
That they are nearly right in the details of the 
measures they propose, we cordially agree, that 
these details fall short of what is required, however, 
we must, for the present, continue to believe. We 
can readily concede the on that in Govern- 
nent the practical workin, boiler inspection 
might become involved in a muddle, which would 
end in the general dissatisfaction of the steam users 
generally — in undue rigidity towards some, and 
almost total ne of , 80 that no good end 
would be gained, whilst the boiler tax would con- 
tinue to be imposed, and the boilers themselves would 
continue to explode. All this might readily happen 
if legislation on the subject was allowed to run on 
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in a stereotyped official groove. But it is to the 
prevention of such undesirable uences as 
these that the Select Committee will have to direct 
their attention, and endeavour to frame their report 
in recommending the necessary measures to Govern- 
ment. Now, the suggestions embodied by the 
Steam Users’ Association, and endorsed in the 
memorial just presented to Mr. John Hick by the 
Live 1 Polytechnic Society, point out the neces- 
sity of Government interference so far as the en- 
forcement of inspection is concerned, but they 
deprecate the interference of Government in any 
matters of administration, unless, indeed, they are 
extreme measures. They* desire to appoint the 
honorary committee, to act in effect as an executive 
body, but it is especially wished that their duties 
should not be onerous ; it is proposed, we assume, 
that after the first hard work of reducing to a system 
the details of inspection, after investigating upon 
the existing condition of the boilers in the country, 
after, in fact, having devised, constructed, and set 
going the necessary machinery, that its members 
should disperse, to reassemble, at intervals more or 
less frequent, for further deliberation and renewed 
investigations. In this nebulous body, therefore, 
the whole authority would be concentrated, such 
authority being delegated to the chief officer of the 
Central Board. It is just this arrangement which 
we think would be found unsatisfactory, for it lacks 
the influence of Imperial action required for con- 
solidating the system. It is urged that if this 
question were made a Government matter, the ex- 
penses of the new department would be thrown 
-. the country. This is not so, for on the creation 
of the new department, its needful revenue would 
also be created. Parliament is asked to do every- 
thing except to interfere in the executive. Butif it 
can be shown that, by such an interference, an 
additional weight is given to the operations of the 
Board, without the alleged evils being incurred, we 
think that the only objections to Imperial legisla- 
tion would be removed. 


It would be an unquestioned necessity, before any 
action was taken, that all the combined experience 
that could be obtained, should be utilised, in order 
not only to deal with future measures to be adopted, 
but to decide upon the steps to be taken upon the 
existing state of steam generators throughout the 
country. And the information necessary to this end 
will not be embodied in the report of the committee, 
it will be gained only by the action of an efficient 
body sitting in council for the purpose. Such a body 
would, in fact, act as advisers to the Government, 
and would naturally possess powers of recommend- 
ing a suitable staff of officers for the Central and 
District Boards. Having done this, having re- 
solved upon advisable regulations and measures to 
be adopted for carrying out efficient inspection, and 
for meeting as far as possible the contingencies 
likely to arise in the immediate future, the duties of 
the advising bodies, and their authority would be 
for the time ended, the whole responsibility being 
vested then in the officers appointed, who would of 
course act as the servants of the Government. But 
from time to time the advising Board would be re- 
assembled, and be empowered to judge, how far their 
previous decisions had met the various requirements 
of inspection, and to decide upon amended and 
extended jurisdiction for a further term. By this 
means there would exist no rigid boundaries of 
legislation, irksome to makers and users alike, and 
obstructive to progress, but a system elastic and 
progressive, regulated from year to year. The re- 
quisite and abiding authority for ing out the 
much desired reform, would be secured, and would 
be independent of the uncertainty which must attend 
the action of an honorary and voluntary Board, 
whose influence would be shadowy at best. 


We have already pointed out that the duty of an 
inspecting department would refer no less to boiler 
makers than to boilers users, for it is essential that 
properly constructed steam generators should in- 
variably be produced. If this were not to be care- 
fully attended to, the labours of in tion would 
be greatly augmented. Much has n said as to 
the difficulty of framing regulations which shall 
control without fettering boiler makers ; to do this 
would be one of the special duties of the Board of 
Advisers, who being made uainted with the 
numerous specialities of man ure, would be 
compelled to frame rules, varying probably in dif- 
ferent districts, where varying practices exist. It is 
true these rules may sometimes require modifica- 
tion in their fundamental principles, and would have 





would soon teach how much. 

It is pro and with justice, Mr. 
Fletcher that in those cases of explosion which will, 
of course, from time to time occur, the 
most careful inspection, a compensation be 
paid to the owners out of the available revenues 
of the inspection association, provided that the ac- 
cident should have occurred from causes beyond 
control. This is a wise and just ision ; but, 
what is far more necessary, Bert grees ons Sued 
should be made to assist many poor steam users in 
the purchase of new boilers. It is certain that 
when the great work of general inspection shall 
begin, it will be found that very many crazy and ex- 
plosive vessels are daily used, boilers that must be in- 
stantly removed, while others, nearly as unsafe, re- 
quire replacement nearly as prompt. But in a large 
number of cases the proprietors of these boilers use 
them as much from poverty as ignorance, and it 
would be unjust to destroy their means of living 
by removing their boilers, although the public safety 
demands their removal. Obviously, then, the 
arrangement to aid poor steam users to prevent 
explosion is a necessity in advance of the arrange- 
ment to compensate boiler owners after explosions 
have happened. ‘This is an important point, not to 
be overlooked. 

With regard to the penalties to be inflicted upon 
those who decline to comply with the inspection re- 
quirements, we need say nothing here ; they would 
vary with each case; but one very important 
advantage would be gained if the Inspection De- 
partment were in existence, that they could be 
enabled to report exhaustively, conclusively, and 
with authority in the case of explosions, and by their 
help inquiries of this nature would cease to so often 
be a farce. But the reports of the inspectors would 
be robbed of half their weight, were they an indepen- 
dent unofficial body—in short, a National instead of 
a Manchester Steam Users’ Association. We should, 
however, feel convinced that an entire reform in this 
important subject would be obtained, if we saw the 
active officers of that and kindred associations re- 
commended to the duties of carrying out the Govern- 
ment measure, and we are assured that the power 
could not be placed in hands more energetic, and 
better able to carry out the views of the Board of 
Advisers, 








THE ADMIRALTY. 

Tue storm at the Admiralty has not blown over, 
far from it: it has only lulled to gather fresh 
strength, and burst again in renewed fury. It is 
too much to hope that out of all the turmoil, will 
arise a satisfactory calm sa at present. The 
elements of discord have been too long, and too 
slowly gathering to swiftly pass away. Matters of 
far graver import than the difficulties between the 
Chief Constructor and his superiors, of far greater 
importance than the undignified disputes of the 
Chief Controller and the late First Lord have to be 
discussed. ‘The interests of the nation are at stake, 
and they have been miserably neglected during 


this long season of discord and discontent. The 
success or failure of the several ships designed 
din the last days 


or partially designed by Mr. 
of Fis holding office will be launched without spon- 
sorship. Mr. Reed himself, and with justice to 
himself, has declined responsibility, if his successors 
do the same, so that the result to be anticipated 
is not encouraging. It is probable, we may , 
that the vessels will turn out well, but it is something 
new in the history of the Admiralty to leave matters 
80 important as it were to fate. 

Meauwhile the difficulties between Sir Spenser 
Robinson and the late First Lord, assume a still 
more shadowy and uninteresting form; there was 
hope at first that out of a war of undignified and 
personal differences there would have arisen some 
small facts of importance for the public. But the 
retirement of Mr. Childers behind the shield of a 
medical ultimatum, destroys that hope, and for the 
present the discussion has trailed out into a news- 
paper correspondence between an Admiralty clerk 
and Sir Spencer’s advocates, the gist of which is 
without interest and value so far as the public 
are concerned. 

It is not a little singular TS at this juncture 
the Treasury has stepped in with healing balm, and 
applied a handsome pension to Sir Spencer’s wounds. 
Of the real merits of the whole case probably 
the outside world will never be able to judge, and 





certainly this inability will give them little uneasi- 
ness. hen Mr. Childers is once more amongst 


to be changed with advancing practice, experience 





those who maintain that, 
‘* take him for all in all, we ne'er shall. look mn 
Mr. Reed's like again” at the Admiralty, nor 

Sir Spencer Robinson was an official pearl 
price. We believe that advisers as able and zealous 
as these are to be found, nay, probably exist at 
Whitehall; but we should like, and the public 
would like also, to be assured of the fact: we 
should like to know who is now really responsible, 
and to feel happy in the conviction that Mr. 
Goschen is as much in his element as a First Lord 
as he was at the Poor Law ; 





SWEDISH STATE RAILWAYS. 

Bestpes several small and comparatively insignifi- 
cant lines of railway in Sweden, there are 679.20 
miles of line constructed and worked by the State. 
Two of these are of considerable length—the one 
extending from Goteburg on the west, to Stock- 
holm on the east; the other commences on the 
south-east coast at Malmo, and joining the former 
railway at Falkoping. Of the g lines, the 
most im t is one running northward from 
Stockholm to Upsala, and another leaving the Gote- 
burg-Stockholm line, goes to join the Norwegian 
system, skirting the north-east side of Lake 

enern ; the connexion between the railways of 
the two countries is not, however, pd oe complete. 





The following is a list of the State railways as they 
existed at the end of 1869 : 

miles, 
Stockholm Railway aap 277.50 
Halleberg and Orebro __,, on 14.95 
Malmo-F alképing ” 231.40 
Arvika-Noreka a 24.70 
lasa-Kristi et 86.40 
Kristinehamn-Caristad ,, ° e 24.70 
Stockholm-U psala 40.80 
Kratrineholm-Norképing vo 20.25 
Total eee 679.20 


The average cost of these lines appears to have 
been about 7454/. a mile inclusive of rolling stock, 
a cost in excess of that justified by the comparatively 
small traffic and low rates which the sparsely inha- 
bited country can yield. The condition of the State 
railways at the end of 1869, and the work 

rformed by them during that year has recently 
cen issued by the Swedish Government, and the 
statistics are interesting as affording a means for 
making a comparison between its railways and 
those of other countries labouring under similar 
disadvantages. 

Statistics of Swedish State Railways during ihe Year 1869. 








Total length of lines 679.20 miles 
” ” being worked “ 661.00 
Cost “ows mile seb. ate £7454 
Number of locomotives B . 
» passenger carriages... 
” goods wagons, eattle 
A any ae a 
is wagons... 
” vans 61 
pa Patitens oo 9 
Total 2419 
Engine miles ; . 1,592,608 
Average consumption of fuel per mile ... 20.46 ib. 
Number of passengers carried ve eb 8,087 
Quantity of goods ... don woe ««  v8,587 tons 
Passenger ove eo «+ $9,624,692 
Goods mileage per ton +» 88,519,470 
Passenger receipts... 4. ss» + £140,088 
Goods receipts : 188,674 
All other receipts ... 16,866 
£35,628 
Cost of maintenance of road £51,873 
Working expenses ss 140,536 
£192,409 
Total receipts £345,628 
Total expenses 192,409 
Net ineome is ots o. 168,219 
Percentage of working expenses to total 
receipte ... i a ei: 3s 55.670 
Netavurage income per mile .., ; £225.32 
Average perecntage on eapital, 3 
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The price charged per ton for the carriage of goods amounts 
to about 1.20d. per ton per mile, and the average rate per 
passenger per mile is .67d. 

From the foregoing figures it will be seen that 
the present condition of the State railways in 
Sw aan is in by no means unsatisfactory, and that 
while very low rates are charged for the conveyance 
of goods and passengers, the traffic created is suf- 
ficient to return a moderate income. It is to be 
remembered, however, that the railways already 
constructed run through the most favourable regions | 
for general traffic, and that (with the exception of | 
local lines) any large extension of the system will | 
not probably be attended with immediately favour- 
able commercial results. But in Sweden no less | 
than in more favoured countries is the formation of | 
railways an absolute necessity for the development 
of her resources, and it is to be regretted that at | 





present it is not found expedient by the Government rectors of the Great Western Steam Ship Company | notice. 


to extend the system they have already created. 


| 
og 
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LITERATURE, | 
> 
The life of Teambard Kingdom Brunel, Civil Bucineer } 
By Isameanyp Becwst. B.C.L., Chancellor of the Diocese | 
{ Ely. London: Longmans, Green, and ( | 
Conctvpise Norice. 
Avtnoven the extent and responsibility of the 
labours at first sought, but quickly thrust upon him 
would have sufficed to occupy to the full the mind and 
energies of any ordinary engineer: with L. K. Brunel 
it was not the case, But then not only was Brunel no 
ordinary man, but he »ossessed to a rare degree 
that talent of taking work easily, and of disposing 
of a vast amount with great rapidity. Accordingly 
it is not surprising that from the year 1835, when 
the Great Western Railway Bill was passed, until 
the date of his death, we find him engaged not only 
in a large and varied practice, but more espe cially in 
the development of ocean navigation, the practical | 
results of which commencing with the Great 
Western culminated at last in the Great Eastern. 
The construction of the former of these vessels was | 
proposed as early as 1835, and for nearly two years | 
after, the matter was made the subject of general 
and violent discussion, in which Brunel as usual 
held his ground, and routed his great dogmatic op- 
ponent Dr. Lardner, who proved, to his own satis- 
faction, that a vessel could not be propelled from 
England to New York. In spite of the preliminary 
difficulties, however, the building of a ship was 
commenced, and pursued actually at Bristol, under 
the direction of the Great Western Steamship 
Company, and on July 19th, 1837, she was 
oe ee and started behind a tugboat for Lon- 
don, to have her engines put on board, These 
had been built by Messrs. Mandslay and Field, 
and were got on board the ship with as little 
delay as possible ; and the vessel was then hurried 
back to Bristol, in order that she may start before 
the Sirius, a 700 ton, 320 horse power steamboat, 
which had been bought by the St. George’s Steam 
Packet Company, in order to anticipate her. On 
the 3lst of March, 1838, the Great Western left her 
moorings at Blackwall for Bristol, with Mr. Brunel 
and many gentlemen interested in her success, on 
board. She reached Bristol on the 2nd of April, 
but not without a serious disaster, the boiler lagging 
having caught fire, to the great risk of the vessel, 
Mr. Brunel, indeed, nearly lost his life, and was 
unable to remain on beard; and it was several 
weeks before he recovered. On the Sth of April, 
the Great Western steamed out of Kingroad for 
New York, which she reached on the 23rd. She. 
however, had lost the honour which Brunel had 
destined for her—that of being the first English 
steamship that dropped anchor in American waters, 
for the Sirius, starting from Cork eight hours before 
her, arrived in New York harbour less than half a 
day in advance, thus beating her by actual time of 
arrival, but having been beaten in point of time 
occupied in making the journey. The Great Western 
began her homeward trip on the 7th of May, with 
68 passengers on board, making the journey in 14 
days, including 24 hours stopping at sea. From 
that time till the end of 1846, she was engaged 
regularly upon the Atlantic service; in 1847, she 
was purchased by the West India Mail Steam 
Packet Company, and after ten years’ further service 
was broken up at Vauxhall. The following list of | 
the leading dimensions of the Great Western arc 
interesting, especially placed in contrast with those 
of his last and great work im ocean steam naviga- 
tion 











| second vessel of 2000 tons. 


Guuat Westess. 
ft. 
Length over all 236 
Length between perpendiculars 212 
Length of keel ‘ 205 
Breadth 35 
Breadth over paddle boxes 59 
Depth of bold 23 
Draught of water 16 
Length of engine room 72 0 
Tonnage, by measurement 1340 tons. 
Displacement at load draught 2300 
Dimensions of engines, §e. : 
Diameter of cylinders... coe woe 734 in, 
Length of stroke ... oes eos eee 7 ft. 
Weight of engines, wheels, &. 310 tons 
Weight of boilers a ae 9 . 
Water, 20 tons per boiler ove oo 80 
Diameter] of wheel ove + 28 ft. 9 im. 
Width of fieats... eon eee ee 5 * 
Encouraged by the success of the ship, the di- 


determined immediately upon the construction of a 
Before she was com- 
menced, however, the adoption of iron instead of 
wood was suggested, and ultimately determined 
upon, whilst the capacity of the ship was increased 
to 3443 tons. Upon the amended designs the keel 
plates of the Great Britain were laid in July, 1839. 
In the beginning it was intended that the company 


i should not construct the engines themselves. but 


they ultimately came to this decision. A most im- 
portant modification was also introduced into the 
propelling power of the ship. In 1840, the Archi- 
medes steamboat, fitted with Mr. Francis P. Smith's 


| screw propeller, was attracting much attention, and 


Mr. Guppy, one of the most active members of the 
Great Western Steamship Company, drew the 
attention of Mr. Brunel to the Archimedes’ per- 
formances, The engines and part of the frames of 


ithe Great Britain were delayed until a decision 


should be arrived at. Three or four months were 
occupied in making a number of experiments, and 
ultimately, at Mr. Brunel's recommendation, the 
screw was adoptedas the motive power of the Great 
Britain. In the construction of this ship the same 
attention was paid as obtain longitudinal strength 
as in the wooden hull of the Great Western. Over 
the transverse frames at the bottom were laid ten 
deep longitudinal bearers, which over the greater 
part of the bottom of the ship were covered with an 
iron deck. The upper part of the sides in the 
middle of her length were carefully designed, so as 
to give her additional strength. The side plates 
were thickened, and rivetted to iron shelf-plates, 
8 ft. wide, and two plates of iron, 6 in. deep and 
1 in. thick, ran along the top of the ship’s side. She 
was divided by five water-tight bulkheads, the hull 
being thus separated into six compartments. No 
centre keel was provided, but two side keels were 
added, reaching down to the level of the keel plate 


of the ship, so that when grounded she may rest | 


upon three points. The engines of the Great Britain, 
besides being of remarkable size for the period, had 
also many peculiarities. The boilers, six in number, 
were placed touching each other, so that they 
formed, as it were, one large boiler about 33 ft. 
square, with one transverse and two longitudinal 
divisions. 
tudinal bulkheads of the ship, and had a double set 
of furnaces. 
only 8 lb. to the inch. An annular feed-water 
heater placed around the funnel, similar to that 
afterwards used upon the Great Eastern, was em- 


ployed. The wrought-iron condensers were arranged | 


to form a part of the frame of the ship. The main 
shaft of the engine had a crank at each end, and was 
made hollow, a stream of water being passed con- 
stantly throughitto prevent heating. The screw shaft 


was geared with aspeed of three to one, chains being | 


employed working round different sized drums with 
notches in them, in which fitted projections on the 
chains. 
sisted of a hollow boiler-plate tube, so that it was 
very light. 
with a cut-off of steam of one-sixth the stroke. 


| Owing to many delays, the chief of which arose 


from pecuniary difficulties and the apprehensions of 
the company, the Great Britain was completed and 
launched on the 19th of July, 1843, exactly four 


years after the first plates of her keel had been laid. | 
It was not until January, 1845, that the ship started | 
She had met with | 


on her first trip to London. 


many difficulties, amongst which may be mentioned | 


the fact that the locks through which she had to 
pass to reach the river were too narrow for her, and 
had to be widened before she could get through. 
In the following August she left Liverpool for New 


They were fitted in between the longi- | 


The steam pressure employed was | 


‘The greater part of the screw shaft con- | 


The engines were worked expansively, | 


York, but made only indifferent running, her boiler 
power was deficient, and her screw unsatisfactory. 
Considerable alterations were made, and she ran 
regularly till the September following, when, on 
the commencement of an outward voyage, with 
180 passengers on board, she grounded off Dun- 
drum Bay, and the passengers were taken on shore 
with the ebb tide. pon examination it was found 
that she lay with her head N.W., and had received 
no small injury from beating upon detached rocks, 
over which she had grounded. The first step taken 
was to drive her farther inshore for her better pro- 
tection, and then many futile efforts were made to 
get her off. In December, Brunel took the matter 
in hand, and, after many failures and months of 
labour, the ship was once more afloat. ‘Those who do 
| not remember the details of this work, or have for- 
| gotten them, we refer to the biography under 
Notwithstanding the suecessful issue of 
| this affair, the stranding of the Great Britain ruined 
| her owners, and some time afterwards she was sold 
|to Messrs, Gibbs, Bright, and Co., by whom she 
|was repaired and fitted with 500 horse power 
lengines. She came out of dock in 1851, and since 
|that time has been employed regularly upon the 
| Liverpool and Australian service. 

| In this same year Mr. Brunel was consulted by 
| the directors of the Australian Mail Company upon 
ithe class of vessels it would be advantageous for 
them to purchase for the fulfilment of their mail 
contracts. He advised them to adopt vessels of from 
5000 to 6000 tons, a proposal which was too start- 
ling for them to aceept, scarcely, indeed, to realise. 
Nevertheless, at their request, Mr. Brunel became 
the engineer to the company, and this position he 
retained till 1853, Mr. John Scott Russell having 
built two vessels, the Victoria and the Adelaide, 
under his directions. It was about this time that he 
matured his plans for the Great Eastern, for so earl 
as the spring of 1852 he had held consultations wit 
Mr. Scott Russell, Captain Claxton, and also with 
the directors of the Eastern Steam Navigation 
Company. This company had been formed in 1851 
for the purpose of establishing an additional service 
between England the East; the granting of the 
mail contract to the P. and O. Company, however, 
prevented the carrying out of the intentions of the 
other association. It was at this time that Brunel 
advocated the construction of ships of vast ton- 
nage, as being in every respect suited to the require- 
ments of the time, and promising results as good as 
the Great Western had done long before. Asso- 
ciated with Mr. Scott Russell, Mr. Brunel quickly 
brought the directors of the company to his way of 
thinking, and at the end of 1852 the construction 
of the Great Eastern was decided upon. ‘The pre- 
liminary designs and calculations determined upon, 
tenders were received for the construction of the 
ship and engines, and the contract for the vessel 
itself and paddle-engines was given to Mr. Scott 
Russell, whilst Messrs. James Watt and Co. ob- 
tained that for the screw engines. After many 
diffienlties and delays, financial or otherwise, the 
contracts for the ship were signed on the 22nd of 
December, 1853, and formal notice was given to 
the constructors to proceed. We have not space, 
nor is it necessary, indeed, to give any detailed ac- 
count of the construction of the Great Eastern ; 
that is all now a matter of history. We will, 
therefore, merely sketch out the progress of the 
| huge vessel. In the beginning of 1855 the longi- 
tudinal and transverse bulkheads, which formed the 
main framework of the ship, were completed for 
near 400 ft. in the centre, the plating also being in 
place, but, during the course of the same year, 
financial difficulties, on the part of the company, 
prevented the works from being continued; in 
February, 1856, they were stopped, for some 
months, when they were resumed, and continued 
until the summer of 1857, when the Great Eastern 
had assumed form and proportion, and the time for 
launching her had come. 

Before work was originally commenced upon the 
vessel, it had been determined to launch her broad- 
side on to the river instead of stem on, for many 
| good reasons, and it was considered better that 
she should be moved slowly down the ways into the 
river, instead of a free launch being attempted. 
At the end of the year 1856 the construction of the 
ways was commenced. ‘They were two in number, 
and were originally designed to be 80 ft. in width, 
| but, in order to give a larger surface, 20 ft. addi- 
| tional were given on each side, making the width of 
jeach way 120ft. As they were arranged, ] 80 ft. of 
| the bow projected beyond the forward way, 110 ft. 
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were unsupported between the ways, and 150 ft. of 
the stern projected beyond the after ey The 


distance to be traversed was 240 ft., and the length of 
the ways was 330 ft. The ground was excavated to 
a slope of 1 in 12, and 2ft. of concrete were laid 
over the area of the ways; longitudinal timbers were 
bedded in the concrete, and upon these, cross beams 
were laid at close intervals; to the latter, ordinary 
bridge rails were secured, 18 in. apart, and running 
down from the ship to the water. The cradles in 
which the ship lay consisted of iron bars placed 


across the rails of the ways; upon them was placed | 


hard wood pl inking, and over this the eradle fram- 
ing. Altogether there were 80 rails upon each of 


the ways, and about 60 transverse bars under each | 


cradle, making 9000 points of bearing between the 
rails and the bars, so that each point carried 14 tons. 
Ihe means provided for shifting the ship down the 


ways, and freeing her from the cradles, besides | 


tackles, were two 300-ton hydraulic presses, one to 
each cradle, and the force of gravity amounted to 


2100 tons, or more than one-sixth the total weight | 


to be moved. How totally insufficient these means | 


were, and how many weeks of anxious labour and 
lelay were consumed before, at last, the Great 
Eastern was floated, are still well remembered 

We have but small 
dock and harbour, and the miscellaneous works 
carried out by Mr. Brunel in his short, but unpre- 
cedentedly busy car 
Docks, about ten 
Western Docks of 185] 
and the Neyland Pier. 


years later; the Plymouth Great 
the Brentford Dock, 1856; 


y > ap > af . 
Among the former are the | the sounds, and their duration and intervals, correspond 


Monkwearmouth Docks, begun in 1834; the Bristol | 





It was stated that the instruments in use for fog signals 
were gongs, bells, guns, whistles, and trumpets—the two 
latter sounded either by steam or by condensed air—and a 
pa ee description was given of these several appliances— 
whether in use or proposed—and of the experiments that 
been tried to aensslaie thale e . a 

In conclusion it was remarked that upon a review of the 
various fog signals which had been mentioned, it was found 
that the whistle and the trampet stood out inently as 
regarded power and manageableness. Guns, besides their 
heavy working expenses, had the disadvantage of requiring 
a longer interval between the signals, and of entailing cou- 
| tinuous work upen the attendant. It appeared, therefore, 
| that it was to the improvement and the augmentation of 
| power of the two former, that a more efficient instrument 
| must at present be chiefly looked for. Whatever might be 
| the fog signal adopted in practice, power of sound and 
| certainty of action were indie msable conditions, Better, 
it had been said, no signal at all, than one that could not be 





relied upon; and, undoubtedly, if the mariner was led to 
expect a signal at a certain place, and at a sufficient range 
to insure time to act upon its warning, it ought to be so 
j heard with unfailing certainty. Among existing signals 
there were some which, in ordinary fog and moderate | 
weather, would fulfil these requirements; but it was doubt- | 
ful how far they would aet to windward against a heavy | 
gale. The howling of the wind, the groaning and creaking | 
of the hull and epars, the shock and roar and thunder of the 
sea, the drenching, blinding spray, the fierce blast, the thick 
| mist—those were the antagonists against which the fog 





| signal would have to try its powers; and powerful indeed 


space to notice briefly the | 


must be its voice, if it afforded in time a friendly warning. 
There was another point with respect to fog signals, where 


| in connexion with a lighthouse, which ought not to be over- 


looked ; namely, the importance of making the character of 


with the character of the light. The fixed light may be | 


| denoted by continuous sound, or better by a quick suecession 


at Milford Haven, made in | 


1857. Of the latter we may mention his connexion | 


with the Great Exhibition of 1851, the part that he 
took in the design and construction of the high 
towers at the Crystal Palace, his experiments upon 
gun rifling, his floating 
tary hospitals. ‘The brief chapter devoted to Mr. 
Brunel’s private life 
essentially a public man, who devoted almost every 
hour during his professional career to work, and it 
is no matter for surprise that his health yielded 
prematurely to the incessant strain to which his 


I 
bjected it. Had he worked 


energy mercilessly su 


gun carriage, and his mili- | 


of sounds; the revolving and the flashing light by eorre- 
sponding blasts; and coloured beams alternately with white 
light, by a lower and a higher note alternating in a similar 
manner. | 
One difficulty in the way of employing, at rock lighthouses, 


| any fog signal but a bell, or such other instrament as could 


be sounded by the application of simple clockwork, was the 
unsuitableness of such buildings for the reception and work- | 


| ing of a steam or caloric engine, and the severe labour which 


s very interesting, but he was | 


less he must have lived longer, but he could never | 
have added to his reputation, nor have left behind | 


him a more enduring monument. 


PHONIC COAST FOG SIGNALS. 


would be entailed upon the keepers by the use of powerful 
machinery worked by hand. But the author still entertained 
the opinion, which he formed sixteen years ago, that the 
vast dynamical power afforded by the rise aol fall of the 
tide would yet he utilised and applied to the compression of 
air for the purposes of fog ddgeale at such stations. 
SAWYER’S GUN CARRIAGE. 
To rue Eprror ov Enorverrine. 
Sin,—As Mr. Kinipple has been good enough in your 


| publication of last Friday to call my attention to an inven- | 


tion of his, by which he works two guns at one embrasure, 


| and thereby, I conclude, wishes to impress your readers with | 


Ar the meeting of the Institution of Civil Engineers, | 





held on the 14th inst., Charles B. Vignoles, Esq., F.R.S., 
President in the chair, the paper read was “On Phonic 


Coast Fog Signals,” by Mr. A. Beazeley, M. Inst. C.E. Of | ) to , ; 
4 | utilisation of recoil in working the =, thereby saving 


this paper the following is an abstract. 


The coasts of these islands being liable to fogs and mists, | 


it was surprising that the subject of fog signals, for the guid- 


ance and warning of the mariner under such circumstances, 


should have received so little attention ; and beyond an oc- 


casional notice or a brief suggestion among scientific journals, | 


there were no traces of systematic research and experiment. 
It was by some supposed, that great power and long range 

sound were not essential to fog signals, inasmuch 4s it 
was said fogs usually occurred in comparatively calm weather. 
This, however, was not the case, so far at least as regerded 
the coasts of Great Britain; for in the years 1868-69, fogs 
prevailed on the Yorkshire coast fifty-one times, at the 
entrance of the Bristol Channel one hundred and twenty-five 
times, and near Holyhead one hundred and seventeen times, 
with a total duration of 2544, 7133, and 6984 hours respec- 
tively ; when the strongest winds where from the seaward, and 
varied in foree from a mean of 4.55 and a maximum of 8 on 
the eastern coast, to a mean of 4.47 and a maximum of 9 on 
the western coast. But even were fogs were not usually 
attended by high winds, the necessity of power and range in 
fog signals was in no way diminished ; for a heavy snow- 





storm, a thick driving sleet and rain, which often accom- | 
panied a gale of wind, were quite as blinding and bewildering 


as the densest fog. 

In 1863, a Committee of the British Association memo- 
rialised the President of the Board of Trade, with a view to 
induce him to institate a connected series of experiments as 
to the effect of fog upon various sounds. It was then shown, 
that the laws which governed the action of fogs in deadening 
scund were at present so imperfectly understood, that such a 
thorough and scientific inquiry was much to be desired, and 
was, in fact, essential to any real addition to the knowledge 
of the subject; without which, all investigations of isolated 
eases were little better than a vague groping in the dark. It 
was also pointed out that experiments Tarlog clear weather 
could not be accepted as affording satisfactory evidence of the 
value of any signal during fog. 

The general tendency of fog to intercept or modify sound 
in its passage through the air, and the absence of reliable 
data as to the precise conditions which affected or varied the 
intensity of its action in this respeet, had led to the sugges- 
tion whether water might not be employed as a medium for 
the transmission of fog signals. The experiments of M. 
Colladon on the lake of Geneva in 1826 were referred to, as 


well as t ynmendations made in 185 . Babbage | a 
ell as the recommendations made ip 1851 by Mr. Babbage | thinks, run itself, and produce an additional 1 per cent. of 


| fuel, which might be used for domestic purposes. 


to the United States lighthouse board, and Professor Hen- 
heasy’s views on the same subject. 


the idea that he is the originator of the principle, 1 hope you 
will kindly allow me to state that in comparing the two} 
systems I can discover no similarity between them; I have | 
also to remark that the chief feature in my system is the 
manual labour, whereas I cannot find this advantage in Mr. | 
Kinipple’s principle. 

I remain, Sir, yours faithfully, 

Epwarp Sawyer. 
Woodside Lodge, Marchwood, Hants, 
March 14, 1871. 


THE INSTITUTION OF NAVAL 
ARCHITECTS. 
To tan Evitor or Exeineertya. 

Str,—I shall feel obliged if you will allow me to eall at- 
tention to an advertisement in your columns, stating that the 
meeting of this Institution announeed for Wednesday, 
29th March, will not take place in consequence of the open- 
ing of the Royal Albert Hallon that day by the Queen. I 
am desirous that this change shall be made known as widely 
as possible, owing to the very large number of invitations 
to our meetings which have already been issued bearing the | 
date in question. am &c., 

A. W. Merutrrecp, Hon. Seeretary. 
9 Adelphi-terrace, London, March 16, 1871. 


Ice os THE Hvpsow.—The ice harvest of 1871, on the Hud- 
son river, is stated to have been unusually large. During 
the winter a vast and nearly unbroken field of ice, 10 in. 
thick, extended from Troy down as far as West Point, and | 
was crossed by the heaviest teams and by large numbers of 
persons. It is calculated that 4in. of clear ice will support 
the passage of a continuous line of artillery. For many 
weeks the work of cutting, floating, elevating, and packing | 
ice has been proceeding along the Hudson, and all the ice- | 
houses on its banks, holding upwards of 1,000,000 tons, have | 


been filled. 





PerprrvaL Motion at Last.—A humorous correspondent 
of the Scientific American gives the following as a method 
whereby a perpetual motion may be obtained. He says he 
has seen @ steam boiler advertised which saves 33 percent. of 
fuel: a valve which saves 15 per cent.; a governor which 
saves 10 per cent.; 2 cut-off which saves 10 per cent.; = fire 
grate which saves 20 per cent.; metal packing and damper | 
regulator which saves 12 per cent.; and lubricator which | 
will save 1 per cent, ; making in all a saving of 101 per cent. | 
Combining all these improvements, an engine would, he} 


' 


| back of valve would increase to 
| Now this not the case. Were the steam on back brought 
| direct from boiler it would be so, but as it is brought from 
| the steam entering below, in which there is motion, it does 


| back would be the same as 


| such leakage— 
| Messrs. Wilson and Peebles propose to 


To raz Epiron ov Exouveraisa. 
Srx,-—Although I usual! ee ee oe 


every week, it was not until last Fri my atrention 
was called to the article on Welding by contained in 
Eveinrenine of the 3rd inst. 

As the inventor of the process referred to, will you 


a 
value, and of ind those firms who 
fromm my invention without that they are 


doing so, to allow me some small portion of the advantages 
whieh they are deriving from its use. 
1 am, Sir, your obedient Servant, 
W. Berraam. 


1, South-creseent, Lewisham, March 18, 1871. 








RETAINING WALIS, 

: ba tus Eprrox ov ExGineenisa. ‘one 
Sin,—In looking over r journal of yesterday's . 
observe an error in my area the sien subject, which 

perhaps you will be kind enough to let me set right. 

It appears for the moments of the bank I have stated, “ we 
have r4 e K,” this should be @ x¢_f, as in the beginning of 
my letter, which will the moments of the bank 


=19,210x ‘= 256,198 Ib. and for the width of the base of 


the wall, assuming it to be on the t of overturning (or 
moments of wall=-moments Gentil. we have 


40x 2x 112x = = 22st, 
2°, 22402? = 266,158, and x= 10.7 ft. 
Therefore, a wall whose base = << will be strong 
- 


enough in this case, and not neigh as I previously stated, 


By inserting this in your next you will oblige. 
I am, Sir, Foti, &e., 
March 11, 1871. Ww. 





= a 


WILSON AND PEEBLES’ SLIDE VALVES. 
To rue Epitor or Exqrveerine. 

S1x,—In your issue of the 10th instant, under the heading 
of “ Recent Patents,” we observe you take notice of our re- 
cent patent for equilibrium slide valves. We would kindly 
draw your attention to one remark made by you ———- 
our patent. You state that ‘ We feel certain the cock wil 
require much attention to keep it properly adjusted.” Now, 
if you have arrived at this certainty of mind theoretically — 
we do think this ia strong language to emanate from one in 
your influential position, it cannot but have a certain effect 
with parties interested—we have arrived at a different con- 
clusion practically. The cock, once adjusted, does not re~ 
quire readjusting. How couldit? Let steam, 301b. per 
inch, enter below, and adjust the cock to that; then let 
steam, say, 6@ Ib. per inch, enter below, and the pressure on 
the back rises in the same proportion. it would be against 
all calculation if it didn’t. To satisfy ourselves, we have 
often tested it with steam gauges, also by working the valve 





| by han 


d. 
Perhaps ae will be inclined to think, as several others 
have done before seeing it in operation, that the pressure on 
boiler pressure or nearly #0. 


and must keep balanced. Su you were to put the valve 
on centre and apply steam, in a little time the ure on 
ure below, it set the 
engine in motion, and at two or three strokes the pressure on 
back is reduced to the proper point. 

Our valve has now been in operation for nine months, and 
is giving, as the parties are pleased to observe, * complete 
satisfaction.” One of these same firms put steam gauges on 
below and above valve, and found the difference per square 
inch of 15 tb., keeping steady at this so long as the steam 
entering was kept at same pressure, they reduced the 
pressure entering below, and found that it fell on back to 
the same proportion. WN se mee hers. better demonstrate 
the soundness of our principles than this. 

If you believe the above, of which we can give you eon- 
firmation, would it not be but justice to us in your rectifying 
the false conclusions at which you had arrived in your issue 
of 10th inst. 7 

We are, Sir, yours faithfully, 
Wits0n axp Paeepiea. 

Errol, Perthshire, March 14, 1871. 

{ We willingly insert Messrs. Wilson and Peebles’ letter, but 
we must, at the same time, remark that their statements are 
somewhat doxical, unless we suppose a of the 
valve to take place when the engine is running. It is evi- 
dent that, with steam at s less pressure on one side of the 
open cock than on the other, there must be a current of steam 
through the cock, and the question is, what becomes of this 
steam? If there is a steady leakage into the exhaust when 
the engine is running, then it is ible that the eock may 
be adjusted so that the pressure of steam in the steam chest 


| may be kept less by a tolerably constant amount than the 


ressure in the supply pipe. t in cases where there ‘s no 
: po ”. om leakage ought to exist—how do 


prevent the pressure 
in the steam chest from beeoming equal to that in the pipe 
with which the cock communicates, and without adjust 
the latter at intervals? We can searcely suppose the 
induction due to the motion of the steam im the steam-pipe 


| to be alone sufficient to eause such a reduction of pressure in 
| the steam chest as stated in the above letter-——Ep. E.] 
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RECENT PATENTS. 

Tur following specifications of completed patents are all 
dated within the year 1870; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 1047, Is. 44.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of Murray Jackson, of 
Pesth, hauling beats on canals, &c., by causing a flat or 
round rope to be led consecutively between a series of pairs of 
friction wheels placed in a straight line one pair behind the 
other, these wheels all driven at the same circum- 
ferential speed. Each pair of pulleys will, of course, exercise 
a certain grip on the rope and the total pull on the latter will 
therefore amount to the aggregate grip exerted by the whole 
series of pairs of pulleys. Thus by increasing the numbers of 
paira of pulleys between which the rope passes the pull may 
be augmented to any desired extent. The scheme is a 
promising one, and we shall be glad to know the re-ults of 
its practical trial. 

(No. 1051, 44.) James Henderson, of New York, patents 
the process of treating crude iron by the application to it 
of a combination of fluorides and oxides. We intend to speak 
of the Henderson process at some length in an early 
number, and we need not therefore say more concerning it 
bere, than that it possesses considerable promise. 

(No. 1052, 84.) William Robert Lake, of Southampton- 
buildings, patents, as the agent of Ferdinand Kothe, of 
Brunswick, the old plan of propelling veseels by paddle 
wheels arranged in fore and aft channels. Mr. Kothe's 
knowledge of marine propulsion may be judged from the 
following extract from his specification: “ At the same time 
she [the vessel] can at once be stopped, even when running 
with full steam, by these wheels which is impossible with a 
screw steamer alone, because she runs until the immense 
power which pushes her onward has subsided.” 

(No. 10538, 4d.) Alexander Parkes, of Birmingham, 
patents manufacturing cast steel by placing wrought iron in 
contact with nickel, uranium, chromium, brass or copper, and 
carbon or carbonaceous matter, and melting the metal. The 
patentee also claims the treatment of steel in crucibles with 
nickel, uranium, chromium, brass or copper, to improve its 
quality. Mr. Parkes states that in steel makiog he, by 
preference, places in an ordinary steel melting pot 50 Ib. of 
wrought iron of good quality in the form of small scrap, 


engines and a complicated method of transmitting the motion 
of an eccentric to its rod, the eccentric being fitted with 
shoes which slide between crossheads, and the arrangement 
being in fact similar to the well-known “ dog-crank” mo- 
tion. If Messrs. Simpson and Gardner had devoted a little 
time to the stady of what has been done in steam engine 
construction they would have been spared the cost of their 
tent. 

(No. 1104, 1s.) William Robert Lake, of Southampton- 
buildings, putents, as the agent of James Asbury McKean, 
of Paris, an arrangement of rock-boring machine, which it 
would be impossible to describe briefly, 

(No. 1115, 84.) John Craven, of Wakefield, patents 
arrangements by which a winding drum, whether cylindrical 
or conical, is shifted along its shafts so that the part of the 
drum on which the rope is being wound is always kept in a 
direct line with the head gear pulley or with the weight to 
be lifted. We shall probably publish illustrations of this 
arrangement shortly. 

(No. 1118, 6d.) Andrew Linmere Dowie, of Glasgow, 
patents methods of treating copper, &c., and obtaining 
metallic alloys. We intend treating of these alloys shortly, 
and we shall therefore say no more concerning them here. 

(No. 1181, 84.) John Frederick Spencer, of Westmin- 
ster, and William Inglis, of Bolton, patent arrangements of 
compound engines with intermediate receivers and Corliss 
valves, the patent also including the disposition of a surface 
condenser directly beneath separate transverse exhaust 
valvyeg in inverted cylinder engines. We shall probably 
have more to say of these plans hereafter. 

(No. 1140, 1s. 24.) David Sowden and Reuben Calvert 
Stephenson, of Bradford, patent an ingenious arrange- 
ment of multiple drilling or boring machine in which the 
various drill spindles are arranged around a central shaft, 
which also carries a set of tables for supporting the articles 
on which the-drills are to operate. The shaft has a slow 
retary motion, and as it revolves the tables are fed up 
against the drills by rollers beneath them working on one 
of a set of fixed spiral cams of different pitches. 

(No. 1141, 6d.) William Brown, of St. Mary-street, 
Portsmouth, patents fitting screw shafts, lifting jacks, 
crane posts, &c., with sets of conical friction rollers to 
receive the thrust. There is, of course, nothing new in the 
use of such rollers, as Mr. Brown might have discovere 





with from 1 to 4 lb. of nickel, a few ounces of charcoal in | 
small pieces or in powder, 3 or 4!b. of speigeleisen, from | 
a quarter to half a pound of black oxide of manganse, and | 
a similar quantity of common salt. 

(No. 1063, 10d.) Robert Wilson, of Patricroft, patents 
arrangements of valves and valve gear for steam engines, of 
which it would be impossible to give a brief description. 

(No. 1064, 8d.) Charles Clement Walker and William 
Thomas Walker, of the Midland Iron Works, Donnington, 
patent improvements in centre valves for gas purifiers, | 
these improvements consisting in the addition to the valves | 
of bars which are so arranged as to cover the surfaced 
facings of the partitions, and thus prevent the deposition of 
carbon, tar, &c., upon these facings. 


by making a few inquiries before he took out bis patent. 
(No. 1145, 8d.) Alfred Vincent Newton, of 66, Chan- 
cery-lane, patents, as the agent of Henry Leffert Brevoort, 
of Brooklyn, U.S., the combination of screw and lever for 
opening the throttle valves of locomotive engines shown in 





(Ne. 1071, Is. 2d:) James Howard of Bedford, patents 
the arrangement of expanding plough frame, and the ar- | 
rangement for steering the front wheels and raising or | 
depressing the land wheel of ploughs, noticed by us in our | 
account of the last Smithfield Show. 

(No. 1073, 84.) William Robert Lake, of Southampton- 
buildings, patents, as the agent of Edward Pugh Jones, 
of Snell Mound, U.S., ap arrangement of railway brake. 
According to these plans, each axle to which the brake is 
applied, carries a pair of friction clutches which run loose | 
on it, but which can be made to revolve with it by bring 
ing them into contact with the inner sides of the wheels. 
To the barrels of these clutches are attached chains, the 
other ends of which are connected to bars carrying the 
brake blocks, the arrangement being such, that when the 
friction clutches are pressed against the wheels, and thus 
caused to revolve.with the axle, they wind up the chains 
and force the brake blocks against the wheels. This por- 
tion of the patentee’s plans might probably be worked out 
in a good practical form; but he has included in bis patent 
an unpromising arrangement for enabling the momentum of 
the train to be atilised in coiling up springs which are 
subsequently to be employed in assisting in putting the | 
train into motion. 

(No. 1086, 1s. 6d.) Robert Mudge Marchant, of Torring- | 
ton-square, patents an arrangement of engine which be has | 
named the ‘‘ White Cloud” engine. We believe that Mr 
Marchant has constructed an engine on his plans, and we 
shall defer giving any opinion on the system until we have 
examined it. 

(No. 1090, 1s.) Frederick Pattison, of Glasgow, patents 
maoufacturing metal founders’ “ blacking” from sawdust 
and refuse or spent dye woods, the patent including ar- 
rangements of retorts and fittings for carrying cut such 
manufacture. 

(No. 1091, 1s.) Thomas Dale, of the Hall Corporation 
Water Works, patents arrang ts forjfacilitating the ex- 
tinguishing of fires. These plans consist in fitting houses, 
warehouses, ships, &c., with perforated pipes placed near 
the ceiling, so that water can be readily delivered on all 
parts of any room which may catch fire. Other arrange- 
ments for discharging water or steam are also included in 
the patent 

(Ne. 1098, 8d.) William Simpson and Alfred Gardner, 
of Jiford, patent an old form of piston valve for steam 
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the annexed sketch. In this arrangement the screw acts 
as a catch-plate, the catch rod carrying a half nat which 
can be disengaged from the screw when it is desired to move 
the lever direct. Mr. Brevoort claims the combination of 
screw and levers shown, and is therefore probably unaware 
that the arrangement has long been in use on the Continent 
for locomotive reversing levers, and there is thus nothing 
new about it. 

(No. 1147, 8d.) James Grafton Jones, of Blaina, and 
George William Elliott, of Chestertield, patent three arrange- 
ments of equilibrium slide valves, two of which are plans 
which have been known for years past. 

(No. 1152, 10d.) William Robert Lake, of Southampton- 
buildings, patents, as the agent of John Houpt, of Spring- 
town, U.S., a wonderful arrangement of condenser for 
marine engines which we shal] not attempt to describe 


here. 
(No. 1153, 6d.) Robert Sinclair, of Glasgow, patents, as 
acommunication from William Blane Mack, of Detroit, U.S., 





with circulating pipes as shown in the annexed sketch. 





We greatly doubt whether any such circulation as Mr. 
Mack expects would take place through these pipes. 

(No. 1167, 44.) Thomas Bell, of the Walker Iron 
Works, Northumberland, patents treating calcined pyrites 
by stirring in a stream of water so as to separate the coarse 
and fine particles from each other, the object being to render 
the former more fit for smelting in a blast furnace while 
the latter can be employed for fettling puddling furnaces, 

(No. 1180, 1s. 4d.) Charles Lungley, of Greenwich, 
patents various methods of securing taps, tubes, and plugs 
in boilers and other vessels, and also forms of stop cocks 
&e. These plans are far too numerous for us to attempt 
a description of them here. 


THE HENDERSON PROCESS. 
To tug Eprror or Exciyeenine. 

Six,—In your paper of the 27th ult., on 72, referring 
to my process you state that the action of fluorspar upon iron 
containin has been tried by eminent chemists in 
the laboratory, but the result was always negative. This is 
true that fluorspar used alone has no effect on ordinary cast 
iron. My invention is not for the use of fluorspar alone in 
ger i east iron ; 1 use it combined with oxygen, 
or with iron alloyed with titanium ; and the effect is to 
remove not only p' horus but silicon, sulphur and carbon 
also; and it is applicable for producing refined cast iron for 
foundry purposes, steel or wrought iron, and no labour like 
that of puddling is necessary. 

There need be no incredulity as to the statement that a 
eombination of fluorine and oxygen, or fluorine and titanium 
will remove pi or two agents can uce 
effects that one e will not. The failure to uce the 
effect with fi alone is no evidence that fluorspar 
combined with oxides, or fluorspar combined with titanium, 
will not uce these results. A mixture of muriatic and 
—_ —= will dissolve gold, but neither used separately 
will dissolve it. Consequently it is no proof that my process 
will not do what is claimed for it, because one of the agents 
have been tried before and failed. 

Yours respectfully, 
James HenpERsoy. 

Broadway, New York, Feburary 16, 1871. 








CURIOUS LOCOMOTIVES. 
To ruz Eprtor or Exotnernine. 

Sir,— The we gall last week favoured us with a descrip- 
tion of some of Messrs. Sharp, Stewart, and Co.'s engines, 
and locomotive engineers must look to their laurels, or the 
writer of the description will undoubtedly take the lead in 
the profession. I find that my ideas of locomotive practice 
are decidedly antiquated. In the first of this “ 
description” we are told that the firebox mudholes stand 
jin. above the foundation ring—this is a very im nt 
matter. Probably there would have been no great objection 
to putting the holes quite at the bottom, if the # in. was not 
required to make « joint with the door. Passing over the 
next important information given, the quality of the iron in 
chimney, smokebox, &c., we come to the thickness of the 
smokebox plates, viz., fin. This extraordi thickness at 
first puzzled me, but as you will see later on, I di ered the 
probable cause of it. 

The smokebox is furnished with a tight fitting door and 
valve underneath, so that the ashes shall discharge them- 
selves clear of the “buffer beam.” It appears to me, from 
the relative position of the emokebox and buffer beam, that 
it would have been rather more difficult to discharge the 
ashes on to the beam than clear of it. The firebox, 5 ft. 9 in. 
«65 ft. 6 in., seems rather wide to go between the wheels, but 
as it appears to have been got in, I will not —_— against a 
fact. e copper plates are yin. thick. is is rather 
thinner than I have been accustomed to, and locomotive 
builders may now certainly reduce their consumption of 
copper. A bright idea strikes me. The firebox plates being 
so thin, and the smokebox so thick, the engine must be 





worked by ‘smoke La there is a pressure 
ql withy Glee th tp Guiabes, “Teneo 
are worked the ” Now what a novelty! 


really a luxury for the driver. “back door” has an over- 
closing angle iron. It seems rather unkind to the “front 
door” not to give it one also, but perhaps there is some good 


ick, the distance over the flanges would be 4 ft. 9 in., 
which might be rather tight to the 4 ft. 84 in. gauge at first. 
As some of this im pitemten say heave ena 
notice of your readers, I think it well, with your permission, 
to lay it before them. 
I remain, Sir, yours obediently, 





fitting locomotive boilers with a sediment collector provided 





LocomorTrve. 
Liverpool, Merch 15, 1871. 
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ON METHODS OF PRODUCING HIGH 
TEMPERATURES.* 
By Wii™ H. Maw. 


(Continued from 182.) 

Tas success which has aitended the ing of the Gie- 
wane Spouses hes senpneny tee a a being made . 
attain approximate results employment 
the : dive spelem in & molded hom the main object 
sought being to avoid the heavy expense of the Siemens re- 

tors and separate gas prod Thus Messrs. Gor- 
man and Paton, of Glasgow, some little time brought 
out a “ heat restoring” furnace, in which the - 
te is replaced by a small gas producer, in which the fuel 

is imperfectly d, the bustible gases thus gene- 
rated passing into the combustion chamber of the furnace, 
are mixed with heated air and burnt. The 
ucts of combustion on leaving the furnace, are led 
on their way to the chimney through a “ restoring” chamber, 
which is traversed by a number of lay tubes, and through 
these tubes—which are thus highly heated—the air for eup- 
porting combustion is led. The “heat restorer,” im fact, re- 
sembles in its arrangement a surface condenser, the steam to 
be condensed being represented by the products of combustion, 
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and water used for condensation by the air which is heated 
by traversing the tubes. In this mode of carrying out the 


regenerative rinciple, there is, of course, no reversal of the | 
Lundin’s ingenious arrangement is very simple. damp 


currents. The Gorman and Paton furnace was tried about a 
year and a half ago at the Clifton Iron Works, Coatbridge, 
and gave economical results as far as the consumption of fuel 
was concerned ; but I regret to say that I can give no data 


relating to its continuous performance or its cost of main- 
tenance. 

Another arrangement of furnace in which the waste heat 
is turned to account for heating the air admitted for support- 


ing combustion, is the puddling furnace originally patented | 


by Mesers. Jones, Howson, and Gjers, and which has been 
so well developed by Mesers. Fox, Head, and Co. at their 
works at Middlesbrough, where a number of these furnaces 
are employed, while others are in use at Blaenavon. Had 
this paper been prepared for any other audience than the pre- 
sent, I should have felt bound to describe Messrs. Fox, Head, 
and Co.'s furnace completely, as an excellent arrangement 
for carrying out practically the system of partial regenera- 
tion, and thus turning a portion of the waste heat to account 
for producing a more perfect combustion and a higher 
temperature in the working part of the furnace. As, how- 
ever, the furnace is one whch is no doubt well known in this 
district, I must content myself by expressing a hope that full 
particulars of the latest modifications and results obtained 
with it will be before long made public. 

Diagram No. L. shows a form of gas furnace in which the 
air for supporting combustion is heated before being mixed 
with the combustible , and which I may therefore de- 
scribe here, although it can scarcely be said to belong to the 
regenerative class. This furnace is one designed by M. H. 
Béetius, of Hanover, and the particular example shown on the 
pa pe is adapted for glass melting. In this furnace the 
fuel is charged through be openings, B, B, into « pair of gas 
producers, A, A, arranged immediately below the main body 
of the furnace, as shown. ‘The action which goes on in these 

roducers is similar to that which takes place m those of a 

memens furnace. The from the producers rise op 
direct into the furnace, where they are consumed, the air for 
supporting combustion being admitted through the open- 
ings, H, H, having been previously heated by traversing the 
air ways, F, G, formed in the sides of the ucers. It is 
claimed for the Béetius furnace that it exposes less surface 
for the loss of heat by radiation than most gas furnaces, and 
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© Paper read before the Cleveland Institution of En- 
gineers. 
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THE BOETIUS FURNACE AS APPLIED TO GLASS MELTING. 


| by a number of bars of iron over which a stream of water 
trickles ; while, finally, 


shown, 


they are led off, bg tube 
U t of M, 


to the ordinary Si reg x 





sawdust, when subjected to distillation in a gas producer, 
gives off gases charged with about 30 per cent., by weight, 
of steam—an amount which would render their calorific 
effect when burnt exceedingly low. On coming into contact 


| with the jets of water, however, the greater portion of this 
| steam is condensed, and this condensation is further 


com- 
pleted by the gases passing up between the wet iron bars, so 
that eventually the gases olivered to the regenerator con- 
tain but about 2 or 3 per cent. of steam. Of course by the 
condensing process, the temperature of the gases is very con- 
siderably reduced—the reduction amounting, in fact, to from 
500° to —and so far there is a loss of heat; but this loss 
is much less than that which would be occasioned by allow- 
ing the steam to remain in the gases, and the arranrement 
enables a welding heat to be obtained with fuel, which would 
otherwise be of no use for such » purpose. At the Munkfors 
Works excellent results have been obtained with a re-heat- 
ing furnace, constructed on M. Lundin’s plans, the iron being 


| heated twice, and the quantity of fresh sawdust consumed in 


doing this being about 115 cubic feet per ton. The sawdust is, 
— just as it is obtained from ag pom Fate or 
ay igh heat is develo t appears 
yi he Tandin's a peat might be 
utilised as a fuel for many purposes for which it is not gene- 
rally considered available, and the arrangement is Cae 
one worthy of the special attention of those interested in the 
utilisation of the material just mentioned. 
Leaving now ive furnaces I must proceed to 


sy 
of the sold fuel supplied to otannen, aontae quantity of 
carbonic oxide unmixed with anes and as to 
blast farnaces the object of M. inz’s plans is two-fold, 
namely: First, to increase the proportion of carbonic oxide in 
tLe reducin ; and, second, to diminish the quantity of 
heat carii¢ by the ni present in the gases 


nitrogen escaping 
from the furnace. As to the first ro pet erie, a be 
my disposal com meé to speak briefly, 
it te deomed by . Sehinz to be the most important at- 





i 





In this case, thero- 


ete 


bonic oxide mixed i 43 lb. nitrogen. 


fore, the q gen present in the uets of com- 
bustion pound of carbon burnt would -d grr one-half of 
that which existe in the are of working, and the 
—s oxide, instead of —_ wn be ut one-third, would form 
one- of those products t. 

It is this increase in the percentage of carbonic oxide pre- 
sent in reducing gases which M. Schinz considers to be one 
of the main points in favour of his system ; but, inasmuch 
an investigation of the effect of this gue | 

wo 





a furnace worked u ee en ae jained, one-half 
of the fuel would supplied in the solid form, as usual, 
while the other half would be forced in in the form of car- 


bonie oxide. The amount of air to be supplied would also 
be reduced one-half, and, in fact, for each 12 lb. of blast sup- 
plied by the blowing engines to a worked on t 


ordinary , there would have to be forced in 6 Ib. of 
blast and 2} Ib. of carbonic oxide, the total work of the blow- 
ing engines being thus reduced nearly one-third. The 
manner in which M. Sehinz go to introduce the car. 
bonie oxide into the furnace is by Diagram No. IV., 
which represents a double tuyere, 


the central nozzle of which 
is intended for the admission of the carbonic oxide, while the 








* As M. Lundin’s furnace has already been illustrated in 
Enxotnernine (vide page 87 of our volume) we do not 
consider it necessary to repeat this diagram here. 








2b TT ME AI a ee a ay le. Rl 


siete 4 ap 
path al la clas Ak: eae iy. ng 


- 





=f 


ayn teal SS 


SS ge ae 


_ 





ce a 


a 


_ 
ae 


7 
= t™ ‘ = 28 


ay OY Br ae 


~ 
ne 
= 





























198 ENGINEERING. [Marcu 17, 1871, 
the due to the diminished quantity of nitrogen present reeetestacinn cuteatseniinky egmvens Be of gen re coe be peated eepoeeien- At the final 
in peodets of eombuation, "We thas we wna Sagal dal ental te aealenaaeeban Pe ok het eff oge ol ber ow 

. pera- | tit are i A 
crn to bo commetleh that tho extenie ents be heated catltnatee that ine blast fesaase echo on bleu Gmail portion of the het. This would Ro tal pooctan 
before being foreed into the furnace, and M. Schinz considers | one half of the total of fuel used will be of about 11.8 lb. allowing 6 per.cent.of clearance, &c., in 
that this heating can always be effected by the waste gases. | into the furnace in the way, one-fourth will be con- | large cylinder, but the stiet Enel proces fe? Bb. tons then 

We row come to the second object of M. Schinz’s plans, | sumed in the retorts in converting the carbonie acid into | this. 
namely, the reduction of the quantity of heat carried off by | carbonic oxide, and the remaining fourth part will be ex- Another souree of loss you have poi out, the loss of 
the waste gases; this reduction being due to the diminution | pended in heating the retorts. This iast fourth may be | the ve force of the steam in from about 93 Ib. 
of the ot present in those gases. In the or, perha yy ey ey lose to 85 Ib, Another loss is from the resistance of the 
case ag eee Dre rlererernge Owe nitrogen eS the fourth used in the retorts may be SOS OST equale about half 
comstututes froma, say, 6” to 70 per cent. of the waste gases, | small coal not fit to be charged into the blast furnace. the effeetave on the i nature of these 
and the quantity of nitrogen thus diseharged from the| Stated briefly, the theoretical advantages attendant icenth axm-bl coun. toon too Dlagheed eanened. The whole 
mouth of the furnace av from about 6 to 6 tons per | the Schina system may be said to be: 1. That when Soom epoante Ro BR. ihe Se Sa eieaes y epeeiing 
ton of iron made. Now this nitrogen carries off @ large | to a blast furnace it enables the percentage of carbonic oxide | the steam at a uniform temperature, without ween 
amount of heat, and this heat ean only be recovered by re- in the reducing gases to be increased. 2. That by | theeylinders. The shaded part represents the shape 
ducing the temperature of the gases after they leave the fur- Gimansahing the quantity of nitrogen evolved, it Feds the dias pemakenel aeie indieator diagram and the pro- 
a cliaieasonen wil = ha tie | the fi penny ne ot oe ~~ for . a a ne a ca momen g hy 

as gases u the fue! gaseous, are i in conjunction 
discharged at a lower tem than they left the heating this portion of the fuel es well es the air, and thus mith the dete shaded portion, the: proportin of power of 
biast furnace. The heat thus it must be borne in ee eT nn ee large cylinder. The unshaded portion of the diagram repre- 
mind, is quite independent of that derived from the com-/| temperature. 4. That this pre-henting of a portion of canks the: lngvel enpanciverpotrr The outer curve shows 
bustion of the carbonic ozide in the gases. If, for instance, the | fuel can be performed by waste and some heat | the pressure varying inversely as the volume. The inner 
gases leave the blast furnace at a of 600°, and which would athavtlen be washed, eon thas bo enssled. beck eurve shows the presumed loss by condensation (this cannot 
are ultimately discharged from the blast-heating stoves at a | again into the furnace. And, 5. That a portion of the fuel | be ascertained without exact data of the passages and clear- 
temperature of 400", there will have beam collected the | used ean be of an inferior quality to that which it would be | ance). i eurve and the beginning 
amount of heat required to raise the ‘ of the | necessary to y if it was all charged the furnace. | of the linder diagram shows the loss of pressure 
total quan of gases 200", this heat being to | Some of these #dvan are common to Siemens and | due to 
that prod by the combustion of the she jother systems, as well as to M. Schina’e plans; but the; AB relative ties of the two 

To show the quantity of heat carried off toy latter-are nevertheless well worthy of attention, As to theit | ey r, BE the re- 
let us take ag gm-example a furnace practical value it will be impossible to form an accurate volume occupied by 
nitrogen ton of iron made, and let us opinion until they have been tried on # commercial scale ; linder exhaust 
nitrogen to be ultimately disebarged from the but I consider that they at all events sufficient merit final pressure 
stoves, &c., at afemperature of 400° above that of the afmo- | to warrant my having occupied your time with a description to to exhaust. 
sphere. The specific heat of being 0.244 we shall | of them. of the large diagram (taking 
im this case, have carried off: 55x x40 x 0.244= (To be continued.) clearance at 8 per cent 
1,202,432 units of heat per ton of iron made. Now it has ‘ SE 2447 
bom eoaenaien rebey loeely bein lene of coke con- ; raices : * 
cumed io o blast fesnene (being: convents: into er | ENGINES OF THE 8S. “FAIRY DELL.” ” | 10.45 times, also taking the back at 4.5, as now, 
bonic acid and y into cagbonie oxide) about To tae Eprror ov Exornegnisa. the loss by m corners at, say, 2.5 |b.), we 
6000 unite of and we thus seé that the amount of , - ; F in- 
» sod off be the ni pp ar "| Stm,—A good marine boiler, of high it to be equal of inch in large cylin 
a mp cry tke on ion aft | capable of at 150 ling been weed, der. The a ae with 8.4 Ib. on large and 168 Ib. 

ty rang: and on this apeount that of the Fairy Dell, on email eptniee pu eee ee ° pet to 
ee SS = 900.405 Ib., in your numaber of the 3rd m 21 Ib. per square inch of large . Ba with the 
owe , If s the co fuel at sea can be | full diagram it shows a loss of 40 per of available 

or, say, about 1g ewt. of coke. The saving to be expected | further reduced to ly, 1%b. per indicated horse , | power. 4 
from en elimination of one-half of the nitrogen present in the | or jess hour. The engines im ¢onnexion this Tt is, however, just ‘but improbable, that the 
ae Oo combustion, supposing that — _— boiler use much more than Piatt oe tune cone te that ae ener oot 
practicable, would, under above cireumstances, be about | advan of 150 Ib. pressure must be their | place, pressure ue to cooling only, 
i cwt. per ton of iron made, while if the were finally a em, The of a Sache $0 ot loeb ae and that SE UEEIS cf antareneh choemk caged pet 
‘uscharged at @ higher temperature © 40% the saving | sides and ends of the large cylinders and the intermediate | stroke is that found in the large cylinder, at about yj;ths 
would be : stenma passages is not compensated by a slight degree of | stroke, when its steam port closes. This steam would fill 


greater. ; 
The next point to be considered im relation to M. Schinz’s 
system is the manner im which the requisite supply of car- 
bonie oxide isto be obtained. It a ieable to 
blow a supp!y of heated carbonic o into , and, 
from the reduced amount of blast —— 
with even less blowing engine power than is negessary in the 


o of working ; but the commercial success of 
the opslant aitteapand to ey measure upon the possibility 
of obtaining a supply of oxide at a cost not exceeding 


that warranted by the benefits derivable by the use of that gas 
in the furnace in place of a certain proportion of solid fuel. M. 
Schinz proposes several methods of producing carbonic oxide 
on the large scale, the simplest, perhaps, being that consist- 
ing in the calcination of carbonate of lime in retorts, so as to 
drive off the carbonic acid, this carbonic acid being subse- 
quently conducted through a second set of retorts containin 
carbon in an incandescent state, and being thus conv 

into carbonic oxide, which can Go- chal in a quetatien 
Both sets of retorts can be heated, either entirely or partially, 
by the waste gases from the furnace. Of course this method 
ob manufacturing earbonie oxide is only available in situa- 
tions where there is not only an abundant supply of carbonate 
of lime, but also a market fur the quicken produced. 
Under such circumstances the would be an economical 
one, as the ¢ of calcining the lime in the retorts would 
probably not exceed that of performing the process in kilns, 
and the carbon in the carbonic acid evolved, instead of being 
wasted, as in the latter instance, would be turned to account 
as fuel after its transformation into carbonic oxide. There 
are probably, however, but 2 few, if any, iron-makiog 
districts in which the demand for quicklime would be suffi- 
ciently great to allow of this process of manufacturing car- 
bonic oxide being carried on on a large scale, and although, 
therefore, this method of producing carbonic oxide might be 
useful in instances where the Schinz system was being tested 
experimentally, it would seareely be generally applicable. 

A second method of producing the carbonic oxide consists 
in subjecting coal to distillation m retorts, and passing the 
products through other retorts ¢ with oxide of copper 
or oxide of iron. The results of this process would be water 
and carbonic acid, of which the former would be separated by 
cooling, while the latter would be stored in gasholders, and 
subsequently converted into carbonic oxide by passing it 
through retorts charged with ineandescent carbon. From 
these retorts the carbonic oxide could be led to gasholders 
and stored, or forced direct into the furnace, the latter being 
the preferable plan, as the heat imparted to the gas during 
its passage through the retorts would thus be saved. The 
oxide of used need not be removed from its retorts 
when seabed, as it may be re-oxtdised by causing a current 
of air to owe it. A third plan consistsin proceeding 
as in te last-desert = that bails made of a 
mixture of 105 parts of pow puddiing furnace slags, 
105 of lime, and 25 


for the oxide of copper. . Schinz states that the protoxide 


of iron in such balis is reduced ate temperature of about 
1460°, and that when this redaction has been effected they 
may be charged into the blast furnace. 

he time at my disposal will not permit me to give here 
particulars of the dimensions of the retorts, 


&e., required for 


of coal are to be substituted | t 














A '€ 


superheating. The steam in the intermediate passages has 
a pressure of about 12 lb. (above vacuum) and temperature | 
of 200° when the steam from the small cylinder at a re 
of 95 lb. and temperature of 324 lb. is discharged inte it 
cylinder. The e 





from the small . dden fall of p in the | 
small cylinder would cause any water there to be instantly | 
ially eva ling the surf: in tact, whic 








must be reheated densing 

next stroke. Mcthstehenal Eeietenainteneemens 
cooler than the incomiug steam, sufficient must be jensed | 
to supply all loss from previous re-evaporation and radiation | 
and to heat the te meg. per tae 
with moisture. evils from the of a steam et | 
continue in the large cylinder. The piston and end of large 
— being cooled from their surfaces to 


condenser by radiation and conduction, must be reheated 
by moist steam from the but will | 
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the small cylinder, including 8 per cent. clearance, to 61 per 
cent. of stroke only, which by expansion, without superheat- 


| ing, but with steam jpehetting. could have prod (caleu 
. 0 


la as before) 31. nly mean pressure on large cylin- 
on idadieaue 10 per cent. would have been gained by 
highly su steam, This waste of expansive power 


it would here occupy too much Increased pressure is 
wanted at sea to reduce the fuel consumed by the best pos- 
sible engines. 
Yours tals 
March 9, 1871  Wanrweit. 
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THE EVAPORATING POWER OF 
HEATING FURNACE BOILERS. 
By Frep. J. SLape. 
Very little positive information appears to be on 


record as to the evaporative efficiency of boilers | 


placed over furnaces in rolling mills. ‘The follow- 
ing experiments made by the writer to obtain such 
information will therefore possibly be regarded with 
interest. ’ 

The furnaces experimented with were a pair of 
rail-heating furnaces, each eapable of heating seven 
piles of 930 Ib, per heat, 


heats per turn. 


minous coal burned with a fan blast. 


There were two plain cylinder boilers over each | 


furnace 30 in. diameter and 32 ft. long, presenting a 
total heating surface in the four boilers of 522 square 
feet. The level of the: bottom of the boilers was 
about 11 ft, above the bed of the furnaces; and the 
heat from the latter in ascending the flues did not 


strike directly against the boilers, but against a | 
brick arch, the boilers being pe just forward of | 


the flue, #oas to receive the heat after the current 
of the gases had been turned into a horizontal 
direction by this arch. 


The firegrate coc yee oe | Daration of experiment 
| Daratian « riment 

sft. x4 ft. Gin., amithe ful weed wea Gend-Dlin-|  oeenato nee 

| Avera 





| Sunday the evaporation on Tuesday was, as might 
| be expected, pnitently tags ve} on doktomae 
| the end of the week. ¢ beilers were in a fair 
| condition as regards scale, having recently been 


cleaned. In making the experiments, the water 
was of course brought to a known level in the boilers 


| before commencing, and left at the same level. at 
| the conclusion. 
| was made for loss of water by dripping from the in- 
| jector. The results were as follows : 


An allowance of 461b. per hour 





Tuesday. | Friday. | Average. 
9b. 18m. |10b.18m.| 





was working ote «| Sh. 50m. 
time required tafeed| 
269 lb. of water ses, 97.2 secs. (97.5 secs.) 
Total weight of water. de- 

livered, allowing for drip- 


j | 

i aaa” ale aOR Mh, 188,448 1b! 
Weight perhour ... ea 4,280 .,, 8,758 ,, | 
” - square | ' 


' 

foot heating eurface  .... G85 | 72,,| 7.71b. 
Weight of coal burned my : 
1,850 ,, 


| Sh. 53m.| 





hour (estimated) ... » 1,650,, 
Weight of coal burned 

square foot heating pack ne 3.1 ,, $.1,,) 81, 
Weight of water evaporated 

per pound of coal ... o 2.6 | 2.28,,| 244 1b. 


POUNDS OF WATER EVAPORATED PER HOUR PER Sp. FT OF HEATING SURFACE. 


— 
 ) 


Q 


POUNDS OF COAL BURNED PER Hour 
PER SQ. FT. OF HEATING SURFACE 


The four boilers were fed by a single Ne. 7 in- 
jector, drawing its water from an overhead tank, 
and the method adopted to measure the quantity of 
water evaporated was as follows: The pi teadi 


branch leading down to the bottom of a large 
barrel, a valve being placed in the main pi 

above the branch, and another in the Deena sine. 
The barrel was provided with two sharpened wires 
—one near the bottom and the other near the top, 
each standing vertically with the points up. 
quantity of water contained between these tivo 
points was first carefully weighed, and found to be 
269 Ib. 
open, the water of course passed directly to the in- 
ector. When, however, both were opened, the 
barrel would be rapidly filled, while at the same time 


a supply was passing to the injector, while if the | 
valve in the main pipe were closed, the injector | 
would draw its water through the branch pipe from | 
| tubular boilers under different circumstances. These 


the barrel. The barrel being filled above the upper 
point, the valve in the main pipe was closed, and 
the water for the injector drawn from the barrel. 


The instant when the upper point pricked the sur- | } 
fan blast, steam jet, or other devices used for the 


face of the water as the level of the latter fell in the 


barrel, was carefully noted, and again that at which | 


the lower point was reached. The interval between 


the two was therefore the time required to feed | 
As soon as the | 
water had fallen below the lower point, the valve in | 


269 ib. of water into the boilers. 


the main pipe was opened, and the barrel again 
filled up Fe ad the upper point, while an uninter- 
rupted stream was passing to the injector. Evi- 
dently all the water supplied to the boilers did not 
pass through the barrel, but the measurements in 
the latter, repeated as frequently as possible, fur- 
nished simply a measure of the rate at which the 


injector was supplying water continuously to the | 


boilers. It was found that the indications so obtained 
were exceedingly consistent and regular, varying 
merely with the pressure of steam in the boilers, 
and formed a very convenient and accurate method 
of measuring the quantity of water evaporated. 

_ To obtain a fair average of the evaporation effected 
in the boilers under varying degrees of cleanness, 
two experiments were made, one on Tuesday and 
the other on Friday. The boilers being swept on 








ng | 
from the tank to the injector was provided with a | 
| in sueh boilers. 
just | 


The | 


When the valve in the main pipe only was | 


The evaporation: per square foot of heating sur- 
face ae lb. per hour) compared with that obtained 
with boilers fired in the ordinary manner is quite 
large, but, in proportion to the amount of coal 
burned, is not over one-third that which is obtained 
It may be interesting to note that 
the time required by the 1 aged to discharge the 
measured quantity of 269 1b. of water varied ac- 
cording to the pressure of steam from 90 #0 107 
seconds, the pressure ranging from about 75 Ib. per 
square inch to 50 Ib. or less. 

To form from this riment an approximate 
estimate of the evaporation taking place in other 
boilers of similar form and proportions placed over 
furnaces burning a less amount of fuel, such as 


| puddling and steel heating furnaces, the following 
| method was adopted: The writer had in his posses- 


sion the results of a very long series of experiments 
conducted by the United States Navy department to 
determine the evaporation of two different types of 


experiments gave the rates of evaporation with all 
degrees of intensity of combustion from a very low 
rate to the highest which could be obtained with a 


purpose. From these results the curve, shown in the 
annexed figure, was constructed, showing the rela- 
tion between the evaporation and the combustion of 
coal per square foot of heating surface. 

It was assumed that a furnace burning, for ex- 
ample, half the coal per hour burned by those ex- 
perimented with, would give the same evaporation 
as was found by the curve to be obtained by the 
combustion of half the coal then shown to be re- 
quired to produce the eva ion per square foot 
of heating surface occurring in the heating furnace 
boilers. 

Thus the curve shows. that to produce this 


evaporation of 7.7 Ib. of water per square foot of 
heating surface 1.14 lb. of coal w have been 
burned in the boilers from which the curve was 


water per square foot of 
Ju ttiiion memnee the 











of port? eolitebaia 1 
“of a re ga 
hes made by him iy baer 
report we propose to avai 
¥ before our readers in the 
ing numbers of Enxoineerine 
oe 
¥ him in carrying out his 
ns, be 7 
Herr Wohler, in 
with an 


Ba ee ry eee 
ductions the laws of 1 Sod er geee Age 
uctions as to the. ‘Te , at 
which he has arrived ; t, he gives an account of 
the different classes of e ts carried out by 












him ; and, finally, he appendices containin 
descriptions of the and detai 

i of the results with different 
samples of iron and steel. In our of Herr 
Ww ’s investigations we have it advisable 


just mentioned, and we 
propose, in the first place, to deseribe the machines 
employed, giving with each machine an account of 
the reaults obtained with it; next to lay before our 
readers Herr Wohler's deductions from his experi- 
ments ; and, finally, to compare the results of err 
Wohler’s investigations with those obtained by 
other experimenters, and to add our own remarks 
as to the lessons which these various results appear 
Pp ee oy lig by H 

e may premise that t w err 
Wohler from his earlier researches—and the general 
application of which to iron and steel his extended 
series of has been intended to prove—is 
to the effect : That the rupture of a material may be 
effected by frequently applied strains, none of which 
exceed the limit of rupture; that the destruction 
of the cohesion depends upon the diff-rences of the 
tensions which form the limite of thc oscillations of 
strain ; and that the absolute amount of the extreme 
tensions is only of ce in #o far that the 
differences of strain which effect rupture decrease 
with the increasing tension. We may further 
remark that in cases where a fibre passes from a 
state of tension to a state of compression or vice versa, 
we consider the tensional strain as gw 
and the compressive strain as negative, so 
cariation of strain will be equal to the sums of the 
tensional and ive strains. 

The first of the machines employed by Herr 
Wohler which we shall describe here is that used for 
determining the twist produced in a bar by given 
steady torsional strain. This machine, which is 
constructed so that the rod under trial is subjected 
to torsional strains only, is shown by Figs. 1 and 2 
on the next page. It consists of a bed, #, of 
box section and of sufficient strength to resist any 
strains thrown u it, without iable change 
of form, this haying fixed upon it two head- 
stocks, 44’, between the centres of which the bar, 
A, to be tested is mounted. The test bar, A, is 
cylindrical for the central of its length, and at 
its ends are fixed the equal armed levers, 4 4’, these 
levers being secured by being forced by means of 
screws net discs shrunk on the rod, Above, 
but ‘lel to the levers just mentioned, are mounted 
other equal armed levers, //', one end of each of 
these levers bein ed direct to one of the arms 
of the lever fixed on the test bar immediately below 
it, whilst the other end is cou to one end of a 
beam, p or p’, the other end of which is connected 
by a link to the end of the arm of the correspond- 








constracted. It — also that with the bus- 
tion of one-half of this amount, or .57 1b. per square 


foot of heating surface, 4.5 tb. of water would have 
been e and hence we conclude that boilers 
over a furnace burning half the coal in 


conzumed 
those experimented with would evaporate 4.5 Ib. of 


© Uber Die Festigkeitsvereuche mit Kisen und Stahl. Auf 
anordnung Sr. Exceliens des Hern Ministers fir Handel, 
Gewerbe und Offentliche 


Grafen von Itzenplitz, 
angestelit Von A. Womten, Ober-ma 


a & 
—-, Neiderschlesisch-Markischen Berlin: 
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WOHLER’S APPARATUS FOR APPLYING TORSIONAL STRAINS TO BARS. 
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ing test bar lever. To the centre of the beam, p’, | 
is attached a screw, which passes down theoneh n 
bracket fixed to the bedplate, and is provided with 
a nut having cross-handles, as shown ; while from 
the centre of the beam, p, there is hung a scale pan, 
on which weights can be placed. 

The whole arrangement, which is very ingenious, | 
will be clearly understood on reference to Fig. 1, | 
from which it will be seen that a weight placed in 
the scale pan just mentioned, will produce a tor- 
sional strain on the test bar, which will be resisted | 
by the screw attached to the beam, p’, and it will 
be seen, moreover, that this Sautlendl strain is un- 
accompanied by any transverse strain on the bar, 
the forces acting upon the ends of each lever, 4 and 
A’, being evidently equal and opposite. Index 
fingers, Z Z', are fixed upon the test bar at equal 
distances from its centre, and these fingers indicate | 
upon the scales, 8 S', the amount of the twist given 
to the bar. The scales, SS’, are carried by the 
girders, mm, which also support the fulcra of the 
levers, //', and they are divided so that the angle 
of twist given to the bar can be distinctly measured 
to a minute, and estimated with sufficient correct- 
neas to half a minute. The difference of the move- 
ments of the two index fingers of course gives the 
amount of twist of the length of bar between them. 
Comparatively few experiments made with the ap- | 
paratus just described are recorded by Herr Wohler, 
and it appears rather to have been employed by 
him for obtaining standard data than for any ex- 
periments belonging properly to his series dealing 
with the * fatigue” of metals. The following Table 
gives the results of a set of experiments made with 
the apparatus of which we have been speaking, on 
a bar cut from a cast-steel axle manufactured by 


WINDING DRUM. 
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‘“‘ greatest tension of | more screws, F and F*, having pinion wheels, F* and F*, 
ing into the fixed wheel, E, thus 
motion. The sliding of the drum, 


0.75 in. in diameter. The 
fibres” given in the first column of the Table is cal- | keyed thereon, and 


on the shaft, 





Krupp. The bar was 30 German inches* long by 
Taste No. L 
Twist of the rod. 


Greatest tension on fibres 
in centners. 





deg. min 
il 


58 


58 





8 CeReRINHe OOH 


culated by the formula : 
K-= 16 P.r f 
w .d* 
in which K=the tension of the fibres in centners ; 
P=the load applied, also in centners; r=the 


the load acted; d=the diameter of the bar in 
inches ; and r=as usual, the number 3.1416. 
(To be continued.) 


CRAVEN’S WINDING DRUM. 


ing drum 





We illustrate, above, an arrangement of winding 
for mines, &c., i , and lately patented, by Mr. John 
. The leading feature in Mr. Craven's 
| plans is that, during the winding, the drum is shifted later- 


| ally, so that the part which is receiving the rope is always | 


| Se eee ae the centre of the run of the 
| gear palley ee. pain eg a ghee lowered. The manner 
done can 


0} 
is 


length in inches of the arm of the lever at which | 


gt eat alge Suns . 
, re both keys an 
ahs on required 
number. The screws, F’ and F?, work in ’ 
| tothe drum. The driving bars, G, are keyed fast into the 
dise plate, F, at one end, and at the other end into the fly 
and brake wheel, C, as shown in dotted lines in Fig. 1. The 
ine i be in the position to commence lifting 
| a loaded, and lowering a discharged cage. On startin 
| drum the pinions, F* and F*, revolve round the fixed wheel, 
| E, and by means of the screws, F' and F*, to which they are 
| keyed, give a horizontal or lateral traverse movement to the 
| drum, keeping that portion on which the rope should coil in 
| a direct line with its work over the head gear pulley. By 
| reversing the engine as usual after each lift, the drums travel 
| by the same action either to the right hand or to the left, 
us preventing all tendency to chafe the ropes. The drivin 
iding bars, G, are introduced in order to avoid all ris 
tting taki - 
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TANK LOCOMOTIVE FOR THE TONGOY RAILWAY OF CHILI (3 Fr. 6 Ix, GAUGE). 


CONSTRUCTED AT THE ROGERS LOCOMOTIVE WORKS, PATERSON, NEW JERSEY, U.S.A. 


Fit! 
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: ; , itting steam | to the front elevation it will be seen that the leading axie- 
> : tructed at the | clines arrangements have been made for admi : fio 
nied prem ag “ad ge a gy a U.8., for into the exhaust passeges so as to prevent dust from bein boxes are connected by two plates shaped so form horns 


" fi sev ends of a transverse bearing are . 
the Tongoy Railway of Chili, a line of $ ft. 6in. gauge having drawn into ada oe ah wer Slug eonghel os toons SGesied, and to enioe these ante tiie secured by erie ake 
sharp curves and steep gradients. The engine bas outside | carried on eight wheels, The spring-box is with a centre pin upon the 


Rin in di r ; hese cylinders while the front pair are connected toa swinging truck con- . tranemitted 
cylinders 13 in. in diameter with 18 in. stroke, t cyl w deok Mr. Willian & the | whole can swivel, thrust of the spring being 
tinder: ing the valve chestson the top structed on « plan designed , : hich is connected at its ends to s pair 
ae + ay a pene sein Reg ape ye wt long in- superintendent of the Rogers ve Works. Referring ! to a transverse beam w 
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of equalising beams coupled at their other ends to the springs | 
of the front pair of coupled wheels, To take up the fore and 

aft strains the plates by which the leading axle-boxes are } 
connected are attached to a pair of radius bars which turn on | 
a centre situated just in front of the azle of the leeding pair 
of coupled wheels. By this arrangement there is obtained a 
modified form of Bissell truck with swing links substituted 
for the ordinary inclines and with equalising beams for dis- 
tributing the shocks due to trav over an uneven road. 
The central pairs of coupled wh are without, flanges so | 
that altogether the engine is capatilp of traversing curves with 
great freedom. The water is carritd in side tanks as shown, 
and the boiler is fed by one injecte®and one pump worked off 
the left-hand crosshead. The réfmaining features will be 
understood from the engravings without special description, 
and we need merely add in conclusion, therefore, that We are 
indebted to the Technologist for the particulars of the engine 
we have described. 


eed 


HIGH PISTON SPEED 
Action of the Reciprocating Parte of Steam Engines. and its 
Influence on the Problem of Hhigh Piston Speed# 
By Cuan.es T. Porren. 

Your attention is invited to a proposition, which, om its 
bare statement, will probably strike many persons as absurd. 
It is, that a reciprocating engine is, with respect to the line 
of centres, identical with a rotary engine; reciprocation is, in | 
the line of motion, identical with rotation ; the reciproesting | 
parts of an engine, at the instant when the direction of their 
motion is reversed, exert a force, which is precisely the same 
centrifugal foree that would be exerted by them continually 
if they were revolving with the erank ; so that reciprocation 
may properly be detined to be rotation in a straight line. 

I am aware that the doctrine that the reciprocating parts 
of an engine exert a foree on the dead centres where they 
are at rest, when their motion im ome direetion has ceased 
and that in the opposite one has not yet begun, is rank 
heresy; as much so as was once the absertion that the earth 
revolves on ite axis. It is, however, equally trae. The de 
monstration of it is quite simple, and 1 do be doubt that at 
every step I shall have your entire and cordial concurrence, 
If we find ourselves on ground not before trodden, we shall 
nevertheless be sure that it is firm and solid ground. 

It may be observed here, that the action which we are to 
investigate has no necessary connexion with high piston 
speed. Although it is what makes rapid speed practicable, | 
and although a eorrect understanding of it whoily removes 
any theoretical objection to the employment of such specd, | 
still it takes place at all speeds, varying only in the amount 
of centrifugal foree developed, according to the law of central 
forces, namely: directly as the mass, directly as the diameter 
of the cirele when the number of revolutions is constant, in- 
versely as this diameter when the velocity is constant, and 
as the square of the speed in a given circle. 

We know that the motion of a piston controlled by a crank 
is not uniform, but, « mamencing from a state of rest, it 
becomes at the mid stroke slightly in excess of that of the 
crank pin, and at the termination of the stroke has been 
reduced back to nothing. In giving the piston speed of an 
engine, we always name its mean speed, found by multip|y 
ing the length of the stroke, in feet, into the mumber of 
strokes made per minute; but the speed attained at the 
middle of each stroke is about 57 per cemt. greater than this 
having the same relation to it that the gemi-circumference 
bears to the diameter of a circle. 

Let us take, for illustration, the case of @ horizontal engine, 
of 16 in. diameter of cyloder, by 30 im. stroke, the recipro- 
eating parte of which weigh 1200 lb., andwhich makes 122.3 
revulutions per minute. The inean pa speed is 611.5 ft. 
per minute, while that reached at middie of each stroke 
is 0 Tt. per minute, or 16. per second, 

The first question requiring to be anewered is: What is | 
the ammount of aceelerating forge, constantly exerted through 
a distance of 15 im., that is required to impart to a body of 
1200 Ib. weight a velocity of 16 ft. per second? We surouse 
the motion to be without friction, and are inquiring only for | 
the force necessary to overcome the itiertia of the mass, | 
The laws of falling bedies will furnish the answer to our 
question. | 
The motion being horizontal, gravity has no effect, either | 
to produce or to destroy it; but a force of 1200 ib., equal to | 
the weight of these parts, would, by being constantly exerted | 
horizontally through a distance o 16.008 ft., give to them a | 
velocity of 32.166 ft. per second, this being the velocity im- | 
parted by gravity toa falling body. 

But what velocity would this foree impart, by acting | 
through a distance of 1,25 f.? The velocity acquired by a 
body accelerated by @ constant force, varies as the square | 
roots of the distances through whieh the force acts. ‘Thus, a} 
failing body, to acquire a velocity, must fal] through | 
four times the distance, and to sequire five-fold velocity, it! 
must fall through twenty-five times the distance ; and so the | 
force equal to their weight, acting through 1.25 ft., would | 
impart to the reciprocating parts a velwcity of 8.968 ft. per | 
secuad. 








oo 4 
52.106 x w 1.25 6 968 
4 10.083 
But if 1200 Ib. will give a velocity of 8.968 ft. per second, 
what force will be reqdired to impart a velocity of 16 {t. per 
The forces required to impart different velocities by 
acting through a given distance, must vary as the squares of | 
the velocities imparted. Thus, to give to a body in m wing | 
through a distance of 16.083 ft, a velocity of 64.432 ft. per | 
second, or double that which gravity would impart, the | 
accelerating force must be equal to four times its weight, and ao | 
the force required to impart to a body of 1200 Ib. we 
velocity of 16 ft. per second by acting through a distance ol i 
1.25 ft. is 8820 Ib, | 
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We have thus completed the first step in our demonstra- 
tion. There can be no doubt that our piston, crosshead, and 
connecting rod have attained a velocity of 16 ft. per second 
that this velocity has been —— to them in moving 
through a distance of 16 in., and that they must have been 
accelerated by a force, supposing it to have been exerted con- 
stantly, of 3620 Ib. 

But it is obvious that the force accelerating the motion of 
a piston cannot be a constant foreé, because if it were so, 
then at the middle of the stroke, where acceleration ends, it 
must cease abruptly, and retardation must commence in the 
same manner, as would be illustrated by the two parallelo- 

rams, A, B, C, D, and C, E, F,@, in the accompanying 
gure. Now we know very well that, instead of this, accejera- 
tion passes at the mid-stroke into retardation, in a manner 
wholly insensible. 


F/C. 4. 
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How shall this mystery be explained? There are various 
methods, more or less abstruse, of reaching the explanation, 





| 


but there is one that is exceedingly simple, indeed so much | 


| through by a body uniformly accelerated, increases as the 


so that it is surprising that engineers are not uniformly 
familiar with it. It is found by almost the mere inspection 
of the Table of versed sines. 

The motion of a piston, disregarding the effect of the 
angular vibration of the connecting rod, is equal to the versed 
sine of the angle which the crank forms with the line of 
centres. The versed sine of any angle shows, then, the motion 


' of the piston from the eammencement of the stroke. .1f we 


take the versed sine of any degree, and subtract from it that 
of the preeeding degree, the remainder will represent the 
motion of the piston while the crank is moving through the 
last degree. 


F / c. 7 nas 





Thus in the above figure, while the crank is traversing the 
are, A, B, the — is moving through a distance equal to 
A, B, the versed sine of the angle, A, D, B, and so on. 


| 


| 
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Table for the purpose of this comparison. The second and 
third columns are derived from the first by subtraction, in 
the same manner as above : 


Velocity in feet 








é | j 
3 Total distance | Distance fallen in| per second im- 
% | fallen through. each second. parted during 
oA each second. 
ft. ft. 

1 16 16 32 

2 OA 45 52 

3 M4 80 32 

4} 256 112 82 

5 10 144 i 82 

6 a6 176 32 





If now, at each degree, we draw an ordinate, perpendicular 
to the line of centres, and of a «9 op onpepree to the 
acceleration at thet degree, we shall find that a straight line 
connects all their extremities, showing the acceleration to be 
represented by the right-angled triangle, DC H, Fig. 1. 
This any one can verify. 

It is thus revealed to us, that precisely on the dead centre 
the soemenaee ‘of = pons eaten is double its mean ac- 
celeration, and the force required to produce it is twice that 
whieh would be comptenthy sequin or, in the case wo are 
ae is 7640 Ib., equal to @ pressure of 38 Ib. on each 
squage inch of piston area. 

The fact isso important, that it may be well to exhibit 
it alao in another manner. We have seen that the motion of 
the piston is, for the first two de accelerated in a manner 
which may be regarded as uniform. The distance moved 


square of the time, as is shown in the last Table. 

If, then, we take the coefficient of the motion for the first 
degree, .0001523, and multiply it by the square of the num- 
a of dogr: traversed by the anok in one second, we shall 

Ye t istance which the reciproesting parts would be 
moved in one second, at their original ~My acceleration, 
su ing it to be continued uniformly during that time, if 
the length of the crank equalled 1. This distance is 82.05254 ft. 
for. the crank moves in one second through 734 degrees, and 
784* x 0001523 = 82.06254. The length of the erank is, how- 
ever, 1.25 ft., so that the distance moved through would be 
102.6 ft. This distance, divided by 16.083, gives the quotient 
6.37, which is the accelerating foree in terms of the weight 
of the parts. But 1200x6.37=7644, the samo result as 
before. 

The second point in our demonstration is now established 
that on the dead centre, where motion begins to be imparted 
to the piston, it is imparted in double the average ratio, and 
the force required for this purpose is just twice as t asan 
uniform accelerating force would be, to give it to the velocity 
that it has at the mid-stroke. 

The retardation of the motion of the piston by the crank, 


| bringing it to rest at the end of the stroke, is the reverse of 


the acceleration, commencing insensibly at the middle, and 
culminating at the termination of the stroke, and is repre- 
sented by the triangle, E, C, 1, Fig. 1. This, to one who has 
clearly apprehended the acceleration, must be sufficiently 
obvious. 

We have arrived now at our final proposition, that the re- 


| sistance offered by the reciprocating parts to this alternate 
| acceleration and retardation is, at its culminating point, the 


The following Table, which any one can complete, shows, | 


in the first column, the versed sine, or total piston motion, for 
the first. and last five degrees which the crank passes through 
while the piston is making a half stroke, and in the sec md 
colurnn, obtained by subtraction as above, shows the motiok 
for each one of these degrees. 

The wotion for each succeeding degree, of course, increases 
all the way, but in what ratio does it increase? This is the 
vital qaestion. To answer it, we subtract from the motion 
for each degree that for the preceding one, and the difference 
shows the velocity imparted while the crank was movin 
through the last degree. In this manner we obtain the third 
column, showing at a glance the velocity imparted to the 


piston at each degree ; and how wonderful is the revelation ! | 


the acceleration, at first nearly uniform, diminishes in an 
increasing ratio, until for the 90th degree it is less than jy 
that for the first degree, and is just equal in the diminution 
in the acceleration for the 89th degree, showing how at the 
end of this degree it ceases altogether. 

Motion 


’ 
De- } Versed sine Velocity im- 













. or total! during each parted during} Difference. 
grees.) motion. 1” each 1°. | 
000152 0001523 0003048 | 
2 2006002 0004069 0003046 7) 
3 018705 OOUTELS 005044 2 
4 O24356 0010654 0003041 B 
3 038805 0013603 0003039 2 
RG 9302435 0172992 0000265 | 
87 -947 6640 174205 000213 62 
MS 9651005 O17 4365 .0000160 53 
8&9 9825476 0174471 -0000106 54 
90 L. 0000000 OL74524 D0U00S3 53 


The motion during the first two degrees seems to be uni- 
formly accelerated ; but if we should go to a sufficiently high 
place of decimals, we should find the acceleration absolutely 
wreatest on the very dead centre. 

it will be interesting to compare this duminishing aceclera- 
tion with the uniform acceleration of the motion of a talling 
bedy. ‘he following Table represents the latter; decimals 
are omitted for comvenience, but this does not affect the 


; 





| ofa pound), of 1 


dead centre, precisely the centrifugal force that the same 
weight would exert continually, if it were revolving with the 
crank pin. 

Let us examine this action in the light that has now been 
thrown upon it. We will suppose the steam to be suddenly 
shut off, sa that the acceleration, as well as the retardation, 


' is effected through the crank. We note, first, this distinc- 


tion, that while at the midstroke acceleration passes when 
diminished to’ nothing into retardation commencing at 
nothing; at the centres, on the contrary, retardation passes 
at its maximum into acceleration at its maximum. A closer 
examination shows, however, that while, in the first case, the 
direction of the force changes, in the latter it docs not change. 


| This direction must be reversed twice in each revolution, 


and this reversal takes placd at the middle of each stroke, 
and not on the centre. The crank begins, at cach midstroke 
to retard the motion of the piston, and opposes to it a con- 
tinually increasing resistance, retarding it more and more 
rapidly up to the centre line, at which poin! it begins by a 
continuance of the seme force, to urge it in the opposite 
direction. The strain of the piston on the crank, in either 
direction alternately, begins insensibly at the mid-stroke, 
culminates on the centre, and diminishes to nothing at the 
mid-stroke in, and this resistance, at its culminating point, 
is the centrifugal foree which the mass would exert, if it were 
revolving instead of reciprocating ; and at every other point 
is the horizontal component of that force. 

This is readily established, First the direction of the force 
is radial. Second, the coefficient of centrifugal force is the 
decimal, .000341, which is the centrifugal force (in decimals 

ib., making One revolution per minute, in a 
circle of 1 ft. radius. This edefficient shows the centrifugal 
foree of 1200 1b., miaking 122.3. revolutions per minute, in a 
circle of 1.25 ft. nels wae 76501b.* Third, this identity 
. ee proved by the fact that the reciprocating parts 
are balaneed in the hotisontal direction, by on oquel Sceht, 
revolving opposite to the crank, and at the same distance 
from the centre. Fourth, am examination into the nature of 
the force itself shows that it #¢ centrifugal. What is centri- 
fugal force? It is the resistance which a moving body offers 
to being deflected from a right line, or, as it is radially at 
rest, its right line of motion being across the radial line at 
right angles, it is its resistance to being pat in motion, 


* This farnishes us a simple rule for ealeulating this force. 
Multiply together the weight of the reciprocating parts, the 
length of the crank in feet, and the square of the number of 
revolutions per minute, and multiply the product by the 
decimal WCU311. 
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towards the centre, from a state of rest, and the amount of 
this motion is the versed sine of the angle, a definition which 
exactly describes the force under consideration. 

But what is the influence of this action upon the problem 
of high piston speed ? 

We see that it makes any engine, in effect, a rotary en- 
gine if the steam be shut off, the crank passing the centres 
under the strain of the centrifugal foree of the reciprocating 
parts. But at ordinary speeds this force is dev only in 
a sma}l degree, varying from 2 lb. to 10 1b. for each square 
inch of piston area, and of course the foree of the steave is 
only to this extent expended im overcoming it, the excess 
becoming, at the instant of its admission, effective: against 
the crank. 

Nor, at more rapid speed does it, although inereasing 
as the square of the speed, become of marked value, 
unless considerable weight in the reciprocatin parts and a 
short stroke be employed, since it increases also directly as 
the mass, and inversely as the diameter of the cirele, with a 
given piston speed. By combining, however, rapid speed and 
short stroke with considerable weight in t parts, their 
centrifugal force may be developed to whatever extent we 
choose ; and if this be in exeess of the force of the steam, the 
engine with the steam turned on, is, in effect, a rotary engine. 
The crank passes the centres under a strain not wholly re- 
lieved ; the force of the steam does not reach the crank at 
these points, but is absorbed in the mass, and is afterwards 
gradually imparted to the erank during the stroke. 

It is certainly difficult to estimate too highly the value of 
this action. By means of it, the shock of ¢ steam on the 
centre may be avoided wholly, or in any de ; the ex- 
cessively intermittent pressure caused by working steam at 
a high grade of expansion is mthaser cent § as by magie, into 
a steady and uniform rotative pressure on the crank; the 
fly wheel is relieved of its most trying offices, and the shaft 
from the excessive torsion in alternate directions that is pro- 
duced by its action; and a smooth and gliding movement is 
attained, with a closer approximation to uniform motion than 
the crank has been supposed to be capable of giving. 

It is curious to observe how exactly opposite to the truth 
all the engineering traditions on this subject turn out to be. 
We have been taught that the reciprocating parts of an 
engine were passive on the centres, that the great difficulty 
encountered in the attempt to employ high speed was the 
necessity of reversing their motion, that they should therefore 
be made as light as possible, and long strokes should be em- 
ployed, so that the changes in the direction of their motion 
might be as few as possible. Now we know that their cen- 
trifugal action on the centres is all important toa high-speed 
engine, and that to render this most serviceable we must 
employ considerable weight and a short stroke. 

lhe field is a very large one ; I limit myself to the funda- 
mental principle which I have endeavoured to explain. This 
being established, all theoretical objection to the employment 
of high speed vanishes. When the dead centre is stripped of 
its imaginary terrors, we must perceive the dawn of a new 


day in the history of the steam engine. 


Tne tate Proresson ve Morean.—We regret to an- 
nounce the death, on Saturday last, at his residence in 


Merton-road, N.W., and in the 65th year of his age, of | 


Professor Augustus de Morgan, a gentleman widely known | 
| the native workmen, as well as a number of lads, have | 


as one of the most practical of mathematicians. the son 
of a colonel in the Madras Army, he was born at Madura 
in Southern India, on the 27th of June, 1806. He was 


educated under pret tutors, and in 1824 entered Trinity | 
ge, where he took bis bachelor’s degree as | 


College, Cambri 
fourth wrangler in 1827. On leaving college, he entered 
himself as a law student at Lincoln's Inn; but he abandoned 
all thought of following the legal profession on his election in 
1828 to the Professorship of Mathematics in the newly-founded 
University of London, now known as University College. He 
resigned his post in 1831, but was re-appointed to it a few 


years subsequently on the death of his successor, Professor | 


White, but finally retired from his chair a few years ago. 
Though well known as a professor, Professor de Morgnn’s 


name is even more widely known as a writer on the principles, | 
history, and practical application of mathematica] science, and | 
in length between perpendiculars, with an extreme breadth | 


on pomts connected with the profession of an actuary, which 
he practised for many years, though not attached to any life 
office. He also published works on arithmetic, algebra, 
trigonometry, double algebra, the differential calculus, the 
caleulus of functions, the theory of probabilities, life contin 





gencies, the gnomoni¢c projs ction, the use of the globes, and | 


formal logic, and a work called the “ Book of Almanacks,’’ by 
which the reader may turn to the whole almanack of any year, 
past, present, or future, at once, in either style. Professor 
e Morgan contributed to Mr. Charles Knight's Peiny 


Cyclopedia several of the most important articles on mathe- | 


maties, physics, astronomy, &c., and also biographies of New- 
ton, Halley, and other men of science to the same publisher's 
ries of “ British Worthies.” He was also the author of a 
series of articles in the ‘‘ Companion to the Almanack” 1833-57, 
and contributed many memoirs and papers to the Transac- 
ns of the Cambridge Philosophical Society, the Philoso 
phical Magazine, and the Cambridge and Dublin Journal. He 
was also a frequent writer in Notes and Querics and in the 
ithenaum. In the pages of the latter, his amusing “ Budget 
Paradoxes” extended over a series of numbers in the yenrs 
1365-66, &e. Tle was a large contributor to the publiva- 
tions of the Society for the Diffusion of Useful Know- 
ge; and for some years a member of the committee of 


that institution. He was also a Fellow of the Royal Astro- 





nomieal Society and of the Cambridge Philosophical Society. | 


For upwards of 80 years he was a member of the council of 
the Astronomical Society, during 18 of which he acted as one 
of its secretaries. For many years he wrote extensively in 
favour of the system of decimal coinage, while he also advo- 


cated large extensions of the science of logic, and propounded | 


& logical system, of which the most condensed vizw is to be 


found in his “ Syllabus,” published in 1860 at the same time 





THE IMPERIAL OTTOMAN NAVAL 
ARSENAL. 

Nor many years since, the Sultan of Turkey expressed a 
desire to establish a large iron shipbuilding yard under the 
direet control of the Government, and in the capital of 
Turkey. ‘This idea has found a practical embodiment in 
the Imperial Naval Arsenal at Haskeui, which has been 
brought to a high state of perfection under the skilful and 

of Ahmet Pacha, who had previously 
undergone @ course of practical training in England, with 
a view to carrying out this object. The arsenal is situated 
on the right shore of the Inner Horn, facing Stamboul, and 
it is of very great éxtert, embracing a vast range of work- 
shops and lofty sheds, ia which are to be found all the 
recent mechanical appli for facilitating the eonstruc- 
tion of the most powerful ironelads. ‘There are also exten- 
sive reserve stores, executive buildings, and ample dock 
accommodation, The approach to the arsenal at Haskeui 
is not one of the most agreeable, closely resembling in this 
respect those to most of the celebrated dockyards. At the 
entrance of the arsenal is an extensive enclosure, in which 
stands the Medjlis, or council-honse, a large square build- 
ing, gorgeously decorated after the manner of Eastern 
architecture. It has a large’ quadrangle, around which, 
both on the lower and upper storey, are the reception rooms 
and yarious offices, one suite being set apart for the Sultan. 
In this council-house, too, the Turkish Board of Admiralty 
and the Admiralty Courts hold their sittings. Leaving 
this building on the left, and passing through a gateway 
close to the Horn, the yard is éntered, upon the right of 
which is a long range of sheds extending some distance to 
the rear, These sheds contain timber, stores, guns, anchors, 
chains, and iron of all kinds, and in the centre of each are 
men variously employed in boat-buildiag, oar-making, and 
shaping timber for various purposes, these being the car- 
pentry shops of the arsenal. On the opposite side is an- 
other range of buildings, containing stores of timber, guns 
of all sizes and in great numbers, many of them being new 
and rifled. Along the shore are moored a large assemblage 
of vessels, old and new, including the Sultan's yachts, 
troop ships of large tonnage, three-deckers and frigates, 
relics of the past. 

From this point a roadway leads to the new factories, 
wherein are to be found all the modern improvements in 
mechanical science. Here are the heaviest class of machines 
for forging, hammering, rolling, bending, drilling, planing, 
turning, &e. Every operation connected with the building 
of ironclads, from the rolling of the thickest armour plate 
to the drilling of the thinnest, and the manufacture of the 
smallest belts and rivets is here carried on by means of 
machinery on a scale every whit as extensive as in some of 








the most celebrated shipbuilding yards at home. At this 
part of the arsenal is also a large workshop replete with 
machinery for manufacturing wood blocks, which are 
turned out by the native workmen in great perfection. 
Between seventy and eighty English workmen from our 
| iron shipbuilding yards are employed at Haskeui, although 


| become thoroughly efficient under the excellent system 
| which prevails, and which not only has reference to the 
| present, but to a wide extension of the works in the future. 
| The arsenal possesses plant sufficient to furnish the materials 
| necessary for the construction of three or four ironelads at 
the same time, and all this bas been arranged by Ahmet 
| Pacha within the last four or five years. 

The work now in hand is for an ironclad of 1600 tons, 
|which is about half finished, and for an ironclad in 


a smaller one, all undeg repair, whilet the vessel under con- 
struction occupies a dock which is capable of containing the 
largest ship in any navy. The Turkish navy already vum- 
bers twenty-one ironclads, and we anderstand that designs 
have recently been prepared for another vessel of 4909 tons 
burthen and 800 horse power. The Ottoman Government 
have the means and machinery at their disposal to build 
armoured ships of the most powerfal elas, and we have 
brought thease few facts concerning these means before our 
readers, feeling assured that the progreas so quietly mate 
by Turkey in this direction is not generally supposed to be 
so real and substantial as it ia, 


THE CLEVEDON PIER, 
Ar the meoting of the Lostitution of Civil Kogineers, held 
on the 21st instant, Cheries B. Vignoles, Keq., ¥.K.3., Presi. 
dent, in the chair, the frst per read was a “ Deseription of 
a Wrought-lron Pier at Clevedon, Somerset,” by Me. John 
Wm. Grover, M. Inst. C.H. Of this paper the following is 
an abstract : 

In this communication the author stated that the Act for 
constructing a pier* at Clevedon was obtained in the Session 
1863-4, but little was done upon the ground till the spring 
of 1868, which was singularly boisterous and unyropitious, 
The works were virtually completed at the end of the sume 
year, and had since stood well, without material damage. 

The coast of Somersetvhire at this spot was composed of 
dark cliffs of magnesian and mountain limestone, of which 
large fragments were scattered about the beach, the epaces 
between them being filled with soft mad. The site selected 
for the works was tolerably free from those obstructions, 
being a thin promontory of rock, level from right to left, and 
dipping seawards at an angle of 12° to &. Beyond this, 
eame mud 13 ft. deep, wpon Loulders and clay. At the head, 
a ridge of sand, 2 ft. deep, covered a bed of bard red clay, 
giving a tolerable bottom. The chief difficulty was, how- 
ever, the great rise and fall of the tide, vis., 46+. at springs. 
As the Bristol Channei was only 9 miles across at this point, 
the water acquired the velocity of a mill-race on the eb, or 
5} miles an hour. Clevedon was also exposed to high seas 
from the south-west. 

The structure comprised, first, an approach of masonry, 
20 ft. wide and 180 ft. long, with a falling gradient of 1 in 
10. Secondly, the body of the pier was formed of eight 
spans of 100ft. each, supported upon piers of Barlow ruil 
piles, spreading to a wide base at the foot, and clustered at 
the top. From below the girders arched ribs of Barlow rails 
were connected to the vertical piles. The main girders of 
the structure were continuous, 3 ft. Gin. deep and 800 it. 
long, the flanges being 1 ft. Gin. wide, and ail of wrought 
iron. The Barlow rails of the piles weighed 80 Jb. per yard 
each; they were rivetied back to back, and were filled with 
a preparation of coal tar. The main girders were placed 
16 tt. Gin. apart; the seats, which were continuous, rested 
upon the top flanges, and the pier at the parapets was nearly 
19 ft. wide. The floor was ‘laid with close planking 3 in. 
thick, which ran longitudinally, and presented, with the 
camber of 3in. in the middle, an appearance like a ship's 
deck. The sides or parapets were close boarded. Below low- 
water mark the Barlow rails were discontinwed, and the piles 
consisted of solid stems of wrought iron, 5in. diameter, 
screwed to depths varying from 7 ft. to 17 ft., with cast-iron 
| screwa 2 ft. in diameter. 

The pier-head was 50 ft. long by 40 ft. wide. From the 
ground line to the deck it was 66 ft. high, There were five 
lower etages or landing decks, 10 ft. apart, connected by wide 
staircases. The head was composed of piles of Barlow rails 
| weighing 70 Ib, per yard each, rivetted buck to back; thoy 
were connected together with rolled joists, and were strongly 
braced by diagonal ties, The length of the longest pile was 
76 ft., and the pier was accessible at low water of spring 
tides. One span was tested with a central load of 42 tons, 





course of reconstruction. Of these two vessels it may 
| be as well to give a few particulars in connexion with 
| the present subject. The ironclad now building was de 
| signed in England, and will be the first ship of her class 


wholly constructed at Haskeui, She will measure 2365 ft, 


} 


lof 48ft.. breadth for tonnage 88 ft., extreme depth 
| 28 ft. 10 in., tonnage, builders’ mehsurement, 1601; engines 


ton guns, carried in a central battery with a perfect fore 
} and aft fire. She is built with a double skin, and the outer 
and inner frames are now plated up to the line of the 


| armour plating. This framing is divided into water-tight | 
| compartments every 20 ft., whilet longitudinal plates divide | 


the spaces into a number of separate cells. A considerable 
portion of the upper part of the v: ssel is in a very forward 
condition. The armour plating will commence at 4 ft. 
below the water line, where the plates will be 9in., with a 
| backing of timber 12 in. thick, whilst the upper part will 
have 6 iv. of plating and a backing of 9 in. of timber. The 


| central battery will be coated with the heaviest armour. 

| The ironclad which is in course of reconstruction, or 
| which is andergoing a process of rej air tantamount to it, 
was originally built at Dordeawx, and was, we believe, in 
| commission during the Cretan insurrection. She has been 
almost taken to pieces, and fitted together anew, and is now | 
| nearly ready for service again. ‘This work has been heces- 
| sitated by the wrétched manner in whieh she was originally 
| put together at Bordeaux, the taking apart of the veesel 
| having disclosed a shameful sample of work. We hear 


| that the iron plates were held cn with wooden bolts, and ia 
j many places were 14 in. apart, the interstices being filled up 
| with all kinds of wacte oakum, putty, and paint. There 
| are altogether four docks at the end of the arsenal where 
' the new factories are constructed. One of the docks con- 
| tain, at the present time, two large timber-Duilt veseels, and 


500 horse power. Her armament will consist of four 124 i 


when the deflection was 14 in. in the eontre. 

The weight of wrought iron employed was less than 570 
| tons, and of east iron 7 tons. The cost of the works was under 
10,0061. The contractors for the pier were the Hamiltens’ 
Windsor Bridge Iron Works Company, of Liverpool, and for 
|} the approaches, Mr. Ambrose Oliver; the works being de- 
signed and carried out by Messrs. R. J. Ward, M. Lost. 0.E., 
and the author. 


| 

| : 

| 

| Mason-Gawenat Leruoy.— Major-General J. 11. Lefroy, 
| C.B., FALS., has been appointed to the Governorship of 
| Bermuda. Major-General Lefroy is an officer of marked 
| scientific attainments, and isa good representative of that 
| school in the Royal Artillery of which General Sir Edward 
| Sabine, President of the Royal Society, may be regarded ns 
} the father—a school which, numbering among its fillowrrs 
' many Fellows of the Royal Society, is still active for good 
lin the scientific training of the regiment. General Lefroy 
obteined bis first comnission in Deeember, 1834, and im 166s 
| became the secretary of the Royal Artillery Loatitution, of 
| which he was ove of the original founders. When, on the 
| proposition of the illuetrious Humboldt, the Hoyal Society 
linduced the British Government to establish megnetic 
observatories in its dominions, Liewtenant Lefeoy was selected 
y of St. Helena, whence he was 
l transterred to Toronte, from which station he was subse- 
| guently moved north, and ably conducted a magnetical 
| surrey of British North America as far as the Arctie Circle. 
| Upon the separation of the Colovial and War Departments m 
1844, the Duke of Newcastle appointed Lieutenant-Colonel 
Lefroy, at that time Inepector of Army Sehcols, a» his 
scientific adviser upon subjects relating w artillery and in- 
ventions, thus leading to bis employment im various positions 
of high consideration and responsibility, until bis resignation 
of the post of Direetor-General of Ordnance last year. 





| ae director of the Olservatory 





. Kngravings and a description of this pier were published 
on pages 527, 628, and 532. of the fourth volume of tus 
jf urna. 
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THE CAMBRIAN RAILWAY VIADUCTS 
At the meeting of the [astitution of Civil Engineers, held 
on Tuesday last, the second paper read was a “ fee a) 
of Viaduets across the Estuaries on the line of the Cambrian 
Railway,” by Mr. Henry Conybeare, M. Inst., C.E. Of this 
paper the following “ an abstract 
The coast line, which this section of the Cambrian Rail 
way followed for nearly 86 miles, was indented by numerous 
stuaries, which were crossed by viaducts having an aggr 
gate waterway of upwards of 5000 ft. ; most of these estu 


aries were very shallow, and the line traversed them on | 


tumber staging; in all cases, however, the viaducts across the 
low-water channels were permanent metructions, with 
wrought-irou superstructures resting on cast-iron piers 

The viaduct over the tidal water of the Dovey had an 
opening span of 35 ft., on the principle first used by Mr 
Brunlees, M. Inst. C.E., in the viaducts in Morecam)hx 
Bay. The channel was not more than ‘ft. deep at low 


water of spring tides, and as it was important to complete the 


bridge as rapidly and as cheaply as possible, the author em 
ployed ordinary piled foundations, fixing a cast-iron splice at 
the top of each timber pile, and driving it with it, so that 
the whole length of the timber should be sunk in the bed of 
the channel. So placed, timber piles would last as long as 


cast iron ; they afforded a much cheaper foundation, and one | 


more rapidly executed than serew piling. A similar ex 
pedient was adopted in constructing the fenders for th 
opening span of the Barmouth viaduct 

The construction of the viaduct over the estuary of the 
Mawddach, at Barmouth, presented some difliculties, owing 
to the peculiar character of the foundation, and to the extra 
ordiaary velocity of the current at certain times of the tide 
This viaduct had a waterway of 2600 ft. The estuary ex 


tended about 10 miles inland, and at the point where the | 


railway crossed it, was constricted to less than one-half its 
norma! width, by the projection from Cader Idris of a craggy 
promontory, called Figle Fawr. The deeper water (54 ft. at 
ordinary spring tides) was close to the northern shore, and 
the northern bank, which was of basalt, shelved down almost 
precipitously into deep water; beyond this the bed of the 
channel was of sand, constantly shifting and varying in 
depth from 2 ft. to 8 ft. Below the sand was a bed of com- 
pact gravel from 6 ft. to 8 ft. deep; and below this again a 


peat bog, to a depth not passed through in the preliminary 


borings 


The piers next the northern bank were es on shelving | 


rock, and were necessarily cast-iron cylinders. But the un- 
known depth of the peat under the other portions of the 


ehannel, rendered the employment of cylinders inapplicable | 
for the remaining piers, and screw piles were consequently | 
= a 


used. The bed of gravel over the peat was all that could be 


depended upon to carry the bridge, and as this was too thin | 


to be loaded heavily, the spans were reduced to 40 ft; and in 


order to equalise the load on the piles, and to distribute it 
over « larger area, the six piles of each pier were arranged in 


two equilateral triangular groups of three each, the upper 


lengths of each group forming a tripod. The diameter of | 


the screw dises was 5 ft., and the load about 2) tons on each | 
square foot of their surface, which was about one-half their 
sustaining power; after the surface of the channel had been 
covered with stones, this bearing area was supplemented by 
lises of 4 ft. and 4 ft. 6in. in diameter, which were bolted 
to the piles, and rested on the stonework. To avoid weaken- 
ing the crust of gravel on which the stability of the bridge 
depended, the screw dises of the piles were placed & ft. uj 
the piles. The inconvenience inseparabie from this mods 
construction, when applied in such an exposed situation, was 
attributed to the fact that the piles of which each pier was 
ecomposed—though sufficiently strong collectively when the | 
pier was complete, and all its constituen parts firmly braced 
together, to withstand any press of weather—had little indi- 
vidual strength when standing singly, or remaining un- | 
braced, while the pier was in process of erection. The works, 
therefore, were somewhat delayed by piles being broken, and | 
the staging for fixing them was swept away during heavy 
gales while the piers were in progress; but there was no in- | 
stance of the slightest accident occurring to a pier after the 
bracing was once completed. Considerable difficulty was 
experienced in sinking the cylindrical piers, owing to the 
velocity of , and the works had on one occasion i 
he suspended for some months 
The opening span was 47 ft. between the points of sup- 

port, which was contracted to 36 ft. by the fenders. The 
description of drawbridge to be employed in closing this 
opening was determined by the specialities of the foundation 
of the pier from which it was projected, which were on hard 
rock, shelving abruptly in a direction transverse to the axis 
of the bridge. Hence a swing bridge was out of the ques- 
tion, and there only remained the telescope or sliding draw 
bridge. Of these there were two varieties, the under draw- 
bridge and the over drawbridge. The former was devised 
aod first employed by Mr. Brunlees, and was that adopte 
by the author for the opening span of the Dovey viaduct 
The over drawbridge was less generally known, but one had 
been erected some years previously at Rhyl, and had worked 
satisfactorily. Irrespective of its general mechanical ad 
vantages, of working more easily, and of being lowered int 
position instead of being lifted up into it and supported in 
it, the over drawbridge was much better adapted to the re- 
quirements of the Harmouth site, in respect to foundation, 
than the under drawbridge, for the latter required at least a 
second row of piles for the support of its sliding drawbridge, 
and ae this had to be withdrawn between and within the 
supports of the contiguous bay, ite width was either re- 
stricted, which in this case would have interfered with the 
foutway alongside the railway bridge, or the intervals of the 
pues it slid between were unduly increased 
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In@LEPIELD's Screw Stagtive Gean.—lM.S8. Monarch | 
is now at Portsmouth for the purpose of being docked and | 
fitted with hydrostatic screw-starting gear on plans arranged 
by Rear-Admiral Inglefield. | 


ENGINEERING. 








[Mancu 24, 1871. 














We give, above, engravings showing a modification of 
Hartnell and Guthrie's governor, previously illustrated by 
1s on page 28 of our vol. vii. The plan there shown has 
yeen found to work well, and the present arrangement is 
identical in principle, but more simple in construction. Its 
object is to provide @ simple self adjusting expansion gear 
for small portable and horizontal engines working at over 
100 Ib. pressure, and this is effected by placing a powerful 
governor on the fly-wheel and acting direct on the eccentric 
working the common slide valve. 

The general construction is obvious from inspection, con- 
sisting of two weights on the ends of two bent levers which 
are coupled together and a spring resting on a fixed bracket 
to counteract the centrifugal foree. The eccentric swivels at 
A, to it is attached a curved link which can swivel at B, and 
is secured bya bolt passing through a curved slot at the other 
end. A die on the end of the governor lever embraces this link. 

When the link is secured in either of the positions indi- 
cated by the curved centre links, then the travel of the 
governor lever will cause the eccentric to move from the 
position of full gear forward or backward to a little beyond 
mid gear. The link is never sufficiently oblique to allow the 
eccentric to shake the governor, an important feature, whilst 
twice in each revolution the friction of the slide valve produces 
no resistance to a slight transverse motion of the eccentric. 
When the engine is tightly loaded the link can be advan- 
tageously set less obliquely so as to cut off earlier when in 
full gear. 

rhe governor here shown is for an 8 horse power portable 
engine working at 134 ib. pressure. Fiy-wheel 2 it. 8 in. 
liameter, 7 in. wide; weighs 10 Ib. each, with a range of 3 in. 
Spring 44 in. outside diameter, range 14 in., mean compres- 
sion, 3J, corresponding resistance, 656 1b. The power of the 
governor depends on the resistance and range of the spring, 
and its sensitiveness on the mean compression in inches (no- 
thing else being changed). In this case the variation of re- 
volutions will be :—mean, 24) per minute, maximum 250, 
minimum 225. 

It is expected that with suppression varying from 12 to 
‘3 per cent. of the stroke and steam at 150 Ib. in boiler, that 
the coal required will be always less than 3 lb. per hour per 
ndieated horse power, although the power will vary from 
the nominal to three times the nomiaal power. This will 
generally be sufficiently economical for small engines. For 
ther engines this form of governor need not be placed in 
the fly-wheel, in which case it can be made comparatively 
smal] and compact, without sacrificing its great power, and 
when there is room under the crank shafts, as will usually be 
the case, except with portable engines, it ean be placed close 
to the eccentric, in any desired position, acting on the main 


| slide valve or a separate expansion valve. 


Crxctssati.—The expenditure of Cincinuaati in street 
lighting last year was $171,000 ; in street cleaning, $115,000 ; 
and im sewers, $157,000 


HARTNELL AND GUTHRIE’S GOVERNOR. 
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Canavan Rattways.—The gauge of the Sarnia branch of 
the Great Western Railway of Canada is to be altered next 
month to 4 ft. 84 in., so as to assimilate it to the gauge ol 
the main line between Windsor and Komoka. Contracts 
will shortly be let for steel rails required for the Inter- 
colonial Railway. A Bill is to be introduced into the Ontario 
legislature to provide for the construction of a railway from 
Ottawa to Toronto. 


H.M. Wareewrtca.—The hydraulic gunboat Waterwitch 
was inclined with ballast in the basin at Keyham, yesterday 
week, to obtain the requisite data for calculating her angles 
of stability. Thirty tons of iron ballast were placed first o 
one side of the deck and then on the other, the extreme lie 
of the vessel being six degrees. The experiments were con 
ducted by Mr. Wildish and Mr. White from the Department 
of the Controller of the Navy, Whitehall. 


: 
| 





Taamwars 1x Beexos Arexs.—A prospectus has been 
issued of the Buenos Ayres National Tramways Company 
(Limited), with a capital of 140,000/., in shares of 10/., for 
earrying out concessions obtained from the Government of 
Buenos Ayres for tramways through some of the most im- 
portant districts of the city, especially in connexion with the 
Castom House, the site of the proposed docks, the offices of 
the National Government, the various railway stations, aad 
the great wool and meat markets. The existing tramways 
in the other parts of the city have been among the most 
successful investments in the country, and the lines now pro- 
posed are, it is said, calculated to meet, not only a large pas- 
senger business, bat a constantly increasing goods traffic. 
They will comprise, with sidings, &c., about 14 miles, and 
are to be completed and brought into operation by the 30th 
of December next, Messrs. Edwin Clark, Punchard, and Co. 
being the contractors. 

Coat Rare to Loxpon.—The directors of the Great 
Northern Railway Company have just issued a notice to the 
colliery proprietors of South Yorkshire that they have made 
a further reduction of 8d. per ton on coal going from that 
district by their line to London. This, they state, is owing 
to the reduction of a similar amount having been made u 
the Midland for coal going from Derbyshire and Notts. It 
is expected that the Midland Company will immediately 
make another reduction of 8d. per ton, so as to keep the 
differential rate at 1s. 4d. a ton, the same as it was before 
the dispute, instead of 8d. only as desired by the Great 
Northern. At present the charge for coal going to London 
from South Yorkshire by the Great Northern line is exactly 
2s. Lid. per. ton less than it was up to the 14th of January 
last. It was then 8s. 41., and is now Ss. 5d. per ton to 
King’ s-cross or Holloway. The dispute has already cost the 
two companies during the short time it has lasted many 
thousands of pounds, and with the last reductions in the rate 
the loss to both will be upwards of 60001. a week 
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BISCHOFF’S APPARATUS FOR TESTING METALS. 





JRiuaAult 
BS WHAT ATT eT : 

\v the lest 1 ting of the British Association, Mr 
Gustav Bischoff, junior, of Bonn, brought before the notice 
of the members a system of testing metals of which he is 
the originator and which possesses certain merits rendering 
it well worthy of atterntion. Mr. Bischoff's plans attracted | 

ne attention when they were thus introduced to notice; 


but no description of his testing machine as actually con- } 
structed has up to the present time been published, and we | 


have, therefore, had engravings prepared of it which we 
Mr. Bischoff's system of test- 
It consists in preparing 
samples, of certain dimensions, of the materials of which 
the properties are to be ascertained, and then subjecting 
these samples toa number of bendings through a known 


now lay before our readers. 
ing may be very briefly described. 


angle, the number of such bendings which can be applied | 
before fracture takes place, constituting a criterion of the | 


Such is the principle of Mr. 
the mearis 


quality of the material. 
Bi-choff's plans, and we must now describe 
by which he carries them out in practice. 

The first thing to be dor 
samples, and the mode of effecting this we cannot do better 
than describe in Mr. Bischoff's own words. He says: 

“In testing the quality of metals or alloys I distinguish 
between such as do not, or not materially, alter in quality 
through fusing, viz., zinc, tin, &c., and such as do alter in 
quality, viz., copper, brass, &« 

“In preparing metals or alloys which do not alter in 

uality through fusion for the test hereafter described, they 


are fused under constant stirring with a porcelain spatula, | 


and directly the fusion is completed, poured into upright 
iron moulds, which contain a rectangular cavity 120 milli- 
metres long and with a section of 13 by 3 m.m. For 
each sample of zinc and tin 45 to 50 grammes, and for each 
sample of lead about 60 gr. are required. 

“ The bars formed in these moulds are rolled at the or- 
dinary temperature in the test rolling mill presently described 
into strips 130 m.m. long, and 7 m.m. wide, until such strips 
have a weight of 1500 m., gr. in the case of zine and tin, 
and of 2600 m. gr. in the case of lead, I expressly add also 
that zinc, contrary to the common view— can be rolled at the 
ordinary temperature. 

“These strips 7 m.m. wide which I term “ test-strips” 
are cut out of the middle of the samples by means of the 
rollers hereafter described, after they bave been rolled to 
nearly the required thickness. After cutting the test-strips 
their rolling is continued until they have the required 
weight. The test-striys of the class of metals now under 
consideration are then expored in a small metal bex for five 
minutes to a temperature of 115 to 120° Celsius. This 
annealing is necessary as the metals, especially zinc, alter 
much in quality after rolling and give higher test marks, 
say, after one hour, than when tested directly after rolling ; 
through the annealing this is at least so far obviated, that 
within a reasonable time no change is perceptible. Finally, 
every test-strip is cut in two lengths of 65 m.m., each to be 
used in the metallometer presentiy described. 

‘* The test rolling mill which I use, is represented in Fig. 4 
and 5 of the annexed engraving one-twelfth of its natural 





¢ is of course to prepare the} 


| size; Fig. 5 being a front view, and Fig. 4 an enlarged 
| ground plan of the central screw. The samples to be rolled 
when leaving the rollers pass over a little table which 
| very nearly touches the lower roller about 10 m.m. below 
| its upper sarface. A case of iron or zine is fixed to this 
| table at the side close to the rollers, its upper part coming 
| close to the upper roller. The length of this box is about 
| 60 m.m., and its height close to the rollers about 20 m.m., at 
| the other end 10mm. ‘This case serves to prevent the 
| samples from bending after they leave the rollers 

“The central pinion actuates the two screws which press | 
upon the upper roller, and regulates the gradual pressure 
| upon the samples. 4t is provided with a dial-plate divided 
| into eight divisions, each division having four eubdivisions, 
| The figures on the dial-plate are so arranged that 0 (or 8 
| as they coincide) corresponds with a mark at the back of 

the uppermost plate of the rolling mill (Fig. 5), when the 
| rollers are firmly screwed together. If then the central 
handle be turned once round from the right to the left, the 
| distance between the rollers is 1 m.m. Therefore, as all 
| samples which are to be rolled have a thickness of 3 m.m., 
| three such turns must be made before the sample first passes 
through the rollers. 

“ With the exception of steel and iron mentioned pre- 
sently, all metals and alloys are rolled in the same manner, 
viz., they pass twice through the rollers, each time chang- 
ing the end which goes in first. Then the central screw is 
turned one division from the left to the right, the sample 
again passed twice through the rollers, and so on. 

“In the case of iron and steel the central handle is after | 
the second turn, during the last turn only screwed on one- 
quarter of a division each time the samples have passed 
twice through the rollers. 

“It is not advisable to let metal strips during rolling be- 
come too long, but to cut them at stated intervals into such 
lengths as are sufficient for successively 3, 2, or 1 test-strip. 
It need hardty be mentioned that the best parts of samples 
must be selected for test-strips, and all parts which show 
flaws or the like are to be rejected. 

“The cutting of the test-strips to a width of 7 m.m. out 


; 
i 














of the middle of the samples, which usually are 13 m. m. 





wide, is effected by means of three small rollers, Fig. 3 of 
the annexed engraving. The lower roller has a width of 
7 m. m., therefore a strip of metal being passed through 
the rollers will also be cut to this width. 

“In the case of copper, brass, or other metals or alloys, 
which alter in quality through fasion, one must again dis- 
tinguish whether plates or ingots are to be tested. If the 
former, several strips, each of a width of 18 m.m., weigh- 
ing about 4 gr,, are cut out in the direction in which the 
plate has passed through the rolls. These strips are rolled 
as hereafter described. If ingots are to be tested a sample 
13 m. m. wide, about 5 m. m. thick, and 80 m.m. long, is 
sawn out with a metal saw, or cut out by means of a chisel 
The sample is then filed smooth until it has a thickness of 
3m.m. The tools shown by Figs. 1 and 2 of the annexed 
engraving, the use of which is intelligible without further 
description, serve to facilitate the shaping of such samples, 

“ The rolling of the samples thus prepared is effected in 
the same manner as described for zinc, &c., under repeated 
annealing, until the test-strips, 130 m.m. long and 7 m.m. 
wide, weigh 1700 m. gr. in the case of copper, aud 1600 
m. gr. in the case of brass. The weight of the test-strips 
of iron and steel should be only 1200 m. gr. on account of 
the strain upon the apparatus hereafter described. 

“The annealing must also be effected under the same 
conditions if different samples of the same metal or alloy 
are to be compared. I prefer to use for an iron 
tube of an internal diameter of about 26 m, m., which for 
copper or brass is coated internally with a thin copper plate, 
or a tube of fireclay may be used. The tube is heated ex- 
ternally in « small oven, about 500 mm. long, 400 m.m, 


| wide, and 850 m.m. high, bailt of firebricks, which may 


be loosely put together. The oven has a grate at the 
bottom, and is heated with coke. 

“ The heat in the tube is in the case of copper, iron, and 
steel rather a bright red, in the case of brass « dull red. 
All samples should only remain in the tube until they have 
acquired the heat of the tabe, and then at once be taken 
out. Samples of copper and brass are immersed into water 
when they come out of the tube. 

“ The annealing is repeated each time divisions 4 and 8 
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ENGINEERING. 
} 2s the rolling and working to which the test-strips are sub- 
! finished, | jected during their preparation will, it appears fo us, en- 
{ the! tirely prevent them from being fair samy les of the metals 
heet I In conclusion, we append some tables showing 
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rp oe Mippiesproven, Wednesday. 
. , . The ¢ eland Iron Trade.—Yesterday there was again 
. , Bt » oe s large attendance on ‘Change at Middlesbrough. Pig iron 
‘ ; was keenly inquired after, and No. 3 was searce at 47s. per | 
u Mr. J ton. All the smelters are doing their utmost to execute their 
tar i par , ntracts as quickly as possible. Next week Gjers, Mills, 
rred. The sta t which | and Co. wil! blow in their two new blast furnaces at Middles- 
nost ble for t : se is t rough The other new blast furnaces in course of con 
‘ t tes 3 | struction on Tees-side are making rapid progress towards 
‘ andar ensions alread completion. Shipments from Middlesbrough are active. 
< { strips is extr linarily The Finished Tron Trade—From Hungary, Holland, 
ea y adapt f standar Russia, and America there is an excellent inquiry for rails. 
n use one of tl achines | One or two contracts have re cently been placed m Belgium, 
her—say 104 ure zine strips | but the Cleve land makers are getting a fair share of this 
; oscillations stood by euch | Kind of this kind of work, which they turn out so quickly, 
+ the a af them | iat such a cheap rate. More orders are coming to hand 
ta , +t par. | 20d the mills and forges are kept in full swing. The pro 
A edad ; orfoctly | "pects of the rail trade are good. 
os die r  iienties More New Works at Middlesbrough. — Messrs. Jones 
- tat or of ‘ ps to t Brothers, who have erected puddling furnaces and the neces- 
, . s an | *#ry appliances for making bars and billets at Middlesbrough, 
1, , are now ready to commence operations. Next week they 
‘ ‘ will be hel ping to swell out the total of the rapidly-growing 
> finished iron trade of Cleveland. 
: Enginecring.—The towns on the Tyne are busy in locomo- 
~_ kabl tives, and marine engines are being built in large numbers in 
; . . Newcastle. The Elswick Ordnance Works are turning out a 
, great number of Armstrong guns and other projectiles, a 
. of : urge cargo of which is being taken in by the Canopus, of 
No. I el { notice Liverpool, but her destination is not publicly known. It is 
t} s for test said that she is bound for Southern Russia or for Turkey. 

t ~: - x hag mes A Shipbuilding.-On the Tyne, Wear, Tees, and Humber 
; d rer’ pon , : there i plenty of Work at the yards. On Monday Messrs. 
’ — vwckhouse and Dixon, of Middlesbrough, ran the Sumus on 

\ | t by no means | her trial trip. Her engines were by Biair and Co., Stockton 
: { judgis f slit $ | and gave every ic lhis afternoon Messrs. Back- 
f s influ ed y by the | house and Dixon are to launch a splendid screw steamer of 
tal is poured), and emical | 1600 tons. At Stockton some of the men at Pearce and Co's. 

me than can in ma unces be | yard have struck for an advance in wages. 
wes Mr. Biachoff's tem appeare t The Mi idiesbrowgh Exch Inge Company. — The annual 
y g the reqt | information a8 | meeting of this company was held on Monday, and a dividend 
: It te al ! t } per cent. was deciared. 

value of differ AM FCs | The Irom and Sicet Institute—Next week the annual 
bes of ( *, and other | ral meeting of this institute, under the able management 

such a " | { ite secretary, Mr. John Jones, of Middlesbrough, wil 
\ he | | be held in London. The president this year is Mr. Henry 
I he t g of iron and steel, | Bessemer, who will deliver an opening address at the Tuesday 


» well applicable, | meeting, after which the Council will be elected. On 
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Wednesday different pers will be read, and Professor 
| Roscoe, F.R.S., will delever a lecture on “ Spectrum Analysis 
| with special reference to the manufacture of Iron and Steel.” 
| On Thursday several papers will be read 


The Spring-Head Waoter Supply —We have frequently 
ealled attemtjon to the splendid water supply which is now 
furnished to Hull. How that supply has been obtained is 
briefly told by the Hull News, in a way which will be ia- 
teresting to engineers. After + oo that about the 
middle of last year the question of increased water supply 
oecupied the attention of the borough, and that the Corpora- 
| tion obtained reports concerning Spring-head from their 
| engineers, Mr. Dale, Mr. Warden, and Mr. Church, that 
| paper says: “ By a resolution of the committee, Mr. Church 

also had the advantage of Mr. Dale’s experience, the engi- 
neer pointing out to him the main points in bis own and Mr. 
Ww pa n’s reports. . Mr. Church at length made his report to 
the committee, and in it he recommended certain works 
which would have cost a good found sum of money. Mr. 
Dale, however, suggested that a shaft should be sunk with 
| the view of making a connexion with Mr. Warden's two 
| bores, which are only a few feet from the engine house, 
These two bores were, shortly after the opening of the 
| Spring-head works, eopnected with each other by a syphon, 
jand by the same means ® communication was made from 
them to the shaft in the emgime house. 11 hese syphons, how- 
ever, have never been very effective, and the practically 
imitiess supply of water which Mr. Warden obtained by his 
| two beres ci: never been fully utilised till within the past 
fortnight, when Mr. Dale suceeeded in forming a connexion 
| between them and the pumping shaft. The supply is now 
enormous, the engineer reporting to the committee on Mon- 
day that the average daily yield of the springs is now from 
10 to 15 millions of gallons every 24 hours. He also reported 
that the work would be completed during the present week, 
and within the estimated cost of 9004. When the engineer 
speaks of the completion of the work, he does not, however, 
mean that both Mr. Warden's bores have been tapped, for 
the rush of water is so great from the No. 1 bore that it is 
impossible to reach the second, although the adit has been 
driven to within less than two yards of it. From the day 
the first bere was tapped there has been a rash of water 
which has not perceptibly diminished in force, notwiths'and- 
ing that both the engines have been pumping at their utmost 
speed day and night. On account of the great volume of 
water pouring from the bore with which a communication 
has already been made, Mr. Dale is of opinion that it would 
| not be safe to attempt to reach the second bore, even if men 
| could be found who would undertake the work. Even after 
making allowances for the fact that this is a time of the year 
when the water supply materially increases, the success of 
the recent operations is unequivocal. Mr. Dale's plen has, 
it is true, led to the utilisation of this abundant supply of 
| water, but the fact must not be lost sight of that Mr. 
| Warden’s operations, for which he has not yet been paid 
even the money out of pocket, at first made it available. It 
| is now believed that the Hull water supply is drawn from a | 
subterranean river, which was pierced by Mr. Warden years 
|} ago; but the Council, sooner than admit the success of Mr. 
Warden's operations, put the town to an enormous expense 
| in obtaining a very inadequate supply of water from a new 
| bore which they had made close by. Before the committee, 
|on Monday, Mr. Dale honestly avowed that he ‘could not 
| help’ the success of his late operations, the present inex- 
haustible flow of water being the result not of his own, but 
| of Mr. Warden's labour and skill. The above facts ought to 
| have an important bearing upon the friendly suit between 
| Mr. Warden and the Corporation now pending in the Court 
| of Chancery, the hearing of which was, at the request of 
counsel for the Attorney-General, put off from Wednesday 
until that day week.” 








The Coal and Coke Trades.——_In Northumberland, Durbam, 
and Yorkshire, the coal and coke trades are in a very healthy 
state. Best coke is scarce, and coals of all kinds are in great 
request both for shipment and for the iron works of Cleve- 
land. 


NOTES FROM THE SOUTH-WEST. 

Trade at Newport.—aAll the work people in the Newport 
district have returned to their aon avocations and both 
milis and forges will be now actively at work. A large 
business continues to be done with the United States to 
which the exports of iron during the last few days have 
been :—Galveston, 1400 tons; New York, 404 tons; and 
Revel, 950 tons. For pig iron there is a fair demand, and 
steam coal commands an increasing sale, principally in con- 
sequence of a revived French demand. Several steamers 
have been loading rails at Newport for Dantzic and Genoa, 
and large shipments of iron for the Baltic are anticipated. 












Compressed Fuel.—At the last weekly South Wales and 
West of England metal market at Newport, some samples 
f compressed fuel from the Forest of Dean were exhibited 
by Mr. Nash, of Coleford. Some of the fuel was burnt in 
the room, and it was generally approved of. 



















Wages in South Wales.—The wages dispute in South 
Wales may be considered to be ended. The masters endea- 
roured to secure a reduction of 10 per cent., which the men 
refused. After arbitration, both sides have agreed to a 
reduction of 5 per cent. 

South Wales Tron in tha United States.—It is computed 
that in February 24,000 tons of iron were shipped from 
South Wales ports to the United States. 

Taff Vale Railway.—The wages dispute in South Wales 
appears to have checked to some little extent the progress 
of the traffic on the Taff Vale Railway. Nevertheless, in 
the ten weeks ending March 12, this year the company 
acquired 70,9921, as com with 68,1171. in the corre- 
sponding period of 1870, showing-an increase of 28751. 

Briton Ferry.—The coal shipping trade of this port is 
expected to be increased by considerable consignments from 
































ENGINEERING. 





Marcu 24, 1871.] 








the Merthyr district. The conversion of the Great Western 
Railway to narrow gauge in South Wales is to 
prove very beneficial to Briton Ferry. 


Hematite Fron oes patra b pom 4 South Wales and 
West of England metal market at Newport, vatious desurip- 
tions of iron ore from Spain, Ireland, and were 
exhibited, and a good ceal of discussion arose as to the future 
of the iron trade of the district in reference to the of 
iron ore. There appears to be a feeling that the pri 
by the hematite iron ore companies 
will compel the iron masters of South Wales to look out for 
supplies of good ores from other localities. 


Bristol United Gas Light Company—This company has 
declared a dividend at the rate of 10 per cent. per annum. 
and has also resolved to reduce the price of its 
extent of 3d. per 1990 cubie feet. This reduction eit accion 
at first a loss of 5000/, per annum to the company which 
has recently erected a new gasholder and new retort houses ; 
the gasholder is capable of containing about 1,000,000 eubic 
feet of gas. 

Coal Kxports.—The foreign exports of coal from the South 
Wales ports in February com as follows with the ex- 
ports made in the corresponding month of 1870:—Cardiff, 
166,164 tons, against 174,106 tons; Newport, 30,639 tona, 
against 31,630 tons; Swansea, 47,182 tons, against 49,339 
tons; and Lianelly 20914 tons, against $458 tons. The ship- 
ments coastwise were : Cardiff, 73,232 toms, against 66,317, 
tons; Newport, 61,881 tons, against 64,066 tons; Swansea, 
12,895 tons, egainst 14,726 tons; and Llanelly, 7874 tons 
against 8705 tons. 

Trade at Cardiff—About 5000 tons of rails were cleared 
at Cardiff last week, viz., 5000 tons for the United States, 
and 1000 tons for Nova Scotia. The shipments of coal to 
France from Cardiff in the same period were 7000 tons. 


Coal Returns.—At the last monthly meeting of the Cardiff 
Chamber of Commeree, the secretary stated that » return of 
all trials of coal used in Her Majesty’s navy and dock yerds 
had been moved for in the House of Commons by Colonei 
Stuart. Some time would probably elapse, however, before 
the return could be prepared. 


Avonside Engine Company.—The report of the directors 
of this company, for 1870, states that, owing to insufficiency 


of work for the first half of the year, is a loss on the 
accounts of 4873/., but an improvement hassince taken place, 
and may be expected to continue. Mr. Slaughter, through 


ill-health, has resigned his post ag aanager and chief engi- 
neer, and Mr. A. Dacre has been appointed in his place. 1 
directors, considering it desirable tbat the company should 
retain the benefit of Mr. Slaughter’s experience and co- 
operation, have requested him to accept the post of chairman 
of the company, at a salary of 5007, per annum. 


Monmouthshire Railwuy.—At the half-yearly meeting of 
the Monmouthshire Railway Company, it was stated that 
the traffic had increased, while the working expenses had 
been kept down. The proposed junction with the London 
and North-Western at Brynmawr had been abandoned, and 
this was considered advantageous to the interests of the 
Monmeuthshire. The Brecon canals aequired by the com- 
pany continue to show a loss on the working account, irre- 
speetive of the interest accruing on the purchase money, 
which amounted to upwards of 60,0002, 


South Wales and West of England Coal and Metal Markets. 
—A market was held at Swansea on Saturday. Samples of 
spathose ore were exhibited by Mr. Habakkuk. This class 
of ore is expected to be largely sought after for making 
spiegeleisen, and it was stated that the Ebbw Vale Company 
has succeeded in making spiegeleisen containing 14 per cent. 
of manganese in oné of its blast furnaces at Ebbw Vale. This 
spiegel will cost 10/. 108. per ton; it is being made from 
spathose ore from the Brendon Hills. A fair business was 
done in pig iron at firm rates. Orders for rails on Russian 
account are anticipated, now that there is a better prospect 
of general European peace. 


Coal Mining in South Wales ——A paper, read before the 
Cardiff Chamber of Commerce Mr. Mor , states that, 
while on an average of the United Kin one life is lost 
annually to every 309 persons employed m ¢oal mining, the 


cones average loss for South Wales wags one life lost 
annually to every 1€0 persons employed. To put the matter 
in another light, the average loss of life wad one to every 
96,000 tons of coal raised annually in the United Kingdom, 
while in South Wales the corresponding average was one to 
every 50,000 tons of coal raised annually. 


Portishead Pier and Railway.—The report of the directors 


of this undertaking estates that the receipts for the past half 
year amounted to 55192, against 45622, in the eorrespondin, 
six months of the previous year, showing an inerease of 2 


percent. The use of the pir by cargo steamers and snilin 
vessels, a¢ well as by Rerst x ty See. 32 is increasing, and 
some additional landing jetties and other conveniences have 
been constructed, im o to facilitate working operations. 
Great Western Railway.—The traffic of this fine system 
continues to increase apace. In the first six weeks of the 
current half-year's working the tation, as compared 
with the corresponding period of 1870, amounted to 32,332/. 


FOREIGN AND COLONIAL NOTES. 

Railay Projects in New York—Projects for the con- 
struction of elevated railways in New York have long been 
on the tapis. Two Bills on the subject were recently mtro- 
duced im the New York State Senate, which proposed to 
confer extraordinary powers, such as the taking son of 
whatever public s the ers might see ft to acquire, 
bracing le recht ansinee the sides of houses, &e. Onc Bill 
proposed, in fact, to make a clean sweep of Broadway from 
the battery to Haarlem river. But none of these projects 
it is needless to add are yet realised. 
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also noticeable for being t 
on the west coast of South America. 
sea level, the rise to Arequipa is not leas than 8000 ft. 


Montreal.—The increase of trade at Montreal has rendered | The itn 


necessary an extension of wharf aceommodation at that 
growing centro of Canadian wealth and enterprise. 


ways. ’ 
Vaughan, and Co, (Limited); but the contract was let to 
MM. Dorlodot, of Acoz.. The difference between the two 





tenders was not ¥ material. Mossrs. Hopkins, Gilkes, 
<— = aren by © 9 onder p98 and Sons, of Leeds ; 
t Sobye Steel, , and Coal C Limited), 
also tendered. ee eee 
Indian State Railways-—The first State Railway in India 
has just been opened. It éxtends from Budnaira to Oomra- 
wuttee. 


Railways in the Argentine 
has commissioned by the Argentine Government to 
make surveys for a proposed line from Rio Cuarto to Men- 
doza.. The Northern Railway of Buenos Ayres carried last 
year more passengers than in any preceding twelve months 
since its construction. The guarantee given by the Govern- 
ment of the Argentine Republie upon the Central Argentine 
Railway involved a loss to the Argentine Treasury for the 
year ending April 30, 1870, of 217,164 hard dollars. In 
1870-1, the burden of the guarantee, which is at the rate 
of 7 pet cent. per annum, wil probably be less serious. 


Indian Public Works Department.—Mr. J. Hair is to 
officiate as superintending engineer in the irrigation branch, 
North-West vinces, during the absence of Mr. C. C. 
Anderson. Lieutenant A. G. Begbic has been posted to 
Central India (railway branch) as assistant engineer of the 
first . Lieutenant W. L. Greenstreet has been posted 
to the North-West Provinces as assistant engineer of the 
second le. Lieutenant J. Hare has been posted to the 
Punjab (railway branch) as assistant engineer of the second 

e. Lieutenant J. Dundas, R.E., has been transferred 
to Central India for employment in the railway branch. 


blic.—Mr. Huber, C.E., 





~~ 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig Iron Market —The tone prevailing in the pig 
iron market is @ very great improvement on that which cha- 
pacterised it some time ago. There isa very marked degree of 
firmness, and prices are advancing in sympathy. The trans- 
actions are almost entirely of a bond fide character, the pur- 
chasers generally being large ironfounders and other persons 
hose credit is sound. Last Wednesday's prices were 
. cash, and 588. 74d. to 538. 8d. one month. On Monday, 
7d. prompt, and 53s. 10d. one month were given, sellers 
close asking 1d. more per ton. From 53s. 9d. to 54s. 
and 54s. to Sas 8d. a month were paid yesterday. To- 
day the market was very strong at the opening, the prices 
ae" to 54s. 7}d.’cash and 04s. 104d. a month ; but after- 
was a decline of 3d. per ton. The general 
ion is that prices will rise still higher within the next 
few weeks, should no unforeseen circumstance retard the 
of the natural buoyancy which has set in. The 
shipments for the week ending on Saturday last were 
13,644 tons as against 20,003 tons in the os 

week of last year, which was quite an exceptional wee 
owing to some arrears ‘being Trought * Up till last 
Saturday the decrease on the year was 10,344 tons, the 

amount exported since last Christmas being 116,404 tons. 


The Matteable Iron Trade—This branch of trade is now 
in a state of quietness so far as wages’ matters are concerned, 
but considerable activity is manifested with a view of meet- 
ing orders already contracted or in prospect. In some of the 
departments the orders are fully a month bebind. Double 
shifts are employed at most of the works. There is a healthy 
tone pervading all transactions in consequence of the im- 
provement which is showing itself. The » — on the 
Clyde are making large demands upon those firme with 
whom plate-rolling is a speciality. It is to be hoped that a 
cordial feeling will grow up between their employers and 
their workmen, so that 2 prosperous trade may be cultivated, 
and both ies be mutually berefited. ‘Ihe strike and 
lock-out have wholly terminated, Wut there are still some 
blanks to be filled at several of the works. 

New Field of Tronstone.—The Shotts Iron Company have 
recen a new field of grey = estate of 

ie, the property of Mr. Black, o iterigg, near 
Airdrie. The mineral io what is known locally as the slaty 
band” ironstone, It is fully 18 in. in thickness, and is of 
first-class quality. The company have been engaged in the 
sinking operations for a considerable length of time. 
Social Meeting of Messrs. James Howden and Co's Em- 
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PRIVATE BILLS IN PARLIAMENT. 


Sraxpina Oxper ExamMtvaTions asp Proceepinas tx 
ComMMITTEES. 


As the work of the Standing Order Examiners decreases, 
so that of the committees increases, and each day finds the 
committees more numerous and more basy. The House of 
Lords’ Committees on Private Bills commenced their 
sittings yesterday week, 
Bills were heard or adjou 
fore Lord Monteagle’s Committee, a 
withdrawn, The ble of the Bi 


of the following Bille were proved, viz., 
Harbour, Hylton, Southwick, and Monkwearmeouth 
Maryport and Carlisle Raiiwa , Leominster and Kington 
Railway, Searborough and Whithy Kailwa ,and sundry gas, 
water, market, and other Private Bills, of 
Commons’ Committees various gas, water, and 


Bills have been dealt with. 

On —_ the clauses of the Birmin West Suburban 
Railway Bill were passed by one of the of Lords’ Com- 
mittees on Private Bills. The same Committee also 


passed so much of the preamble of the Finn Valley Railway 
as gave sanction to the a it now existing between the 
Finn Valley Railway and the Irish North-Western Railway 
ies. A number of Gas Bills were taken, and their pre- 
not to have been ed, Before the House of 
Commons’\referees (locus standi }, the petitions a 
the Brecon Merthyr Tydvil Junction Railway Bill was 
withdrawn. fin the cases of the Manchester, and Lin- 
eolnshi d the North Staffordshire Railway, and the North 
and South-Western Junction Railway as 2) Bills, tho locus 
standi of the petitioners was disallow In the ease of the 
Great Western Railway (Steam Vessels), the locus standi 
of the Steam Owners Association and Irish Steamship 
Association was allowed, and the locus standi of the Lan- 





Com: 
ables d 


63s, | cashire and Yorkshire Railway Company, and of the London 
disallowed. 


and North-Western Railway Company was 

On Monday last the House of Lords’ Committees on op- 
posed Select Bills, and the House of Commons’ Committees, 
a number of water, municipal, and other similar Bills 
were dealt with. Before the Court for the consideration of 
locus standi, the British P sx: an4 Channel Dock Dill was 
postponed. In the case of the Kent Coast Railway, the locus 
standi of the petiti was allowed, as also in the cases of 
the Harrow, Rdgeware, and London Railway, North Metro- 

litan Railway. In the ease of the London and Aylesbury 
Railway, the locus standi of the Great Western Railway 
Company was allowed. 

The House of Lords’ Committees on opposed Private Bills 
was engaged on Tuesday and Wednesday with various gas, 
water, and local improvements Bills, the preamble of Lioyd’s 
Bill was proved pom the clauses to with amendments. 
Before the House of Commons’ i , the Tottenham 





and Hampstead Junction Railway Bill was with, 
and the preamble of the Mid Railwa was passed. 
The Standing Order Committee of the of Commons 
reported on Tuesday that in the case of the ei a 
Harbour Railway fy wy the Standing Orders ought to 

dispensed with, and the jes permitted to proceed with 


thar Bill, ided that power for certain 
portions of the works be struck out, as well as all clauses 
relating to the =~ This Committee also reported 
that in the ease of the Fleetwood Docks Bill, the Standing 
Orders ht to be dispensed with, The House of Lords’ 
Standing Committee has with that of the 
House of Commons ting the ing with Standing 
Orders in the cases of the Ross and Railway, the 
Fleetwood Docks, and the senanges oRimenrieg a Railway 
Bills. On Wednesday the House of Committees 
declared the les to have been proved in the following 
cases: The Tower Subway, the N. Pagnell Railway, 
and the South-Eastern way Bills. The clauses of the Mid- 
land Railway Bill were with and the Bill ordered 
to be . The Tottenham and Ham d Junction 
Railway, and the Lianelly Railway and Dock Bilis. are pro- 


ceeding. 
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THE SOMERSET DOCK, MALTA. 
Snoutiy after the possession of the island of Malta was 
secured to the British Goverament by the Congress of Vienna 
ia 1814, the first stepe were taken to provide dock accom- 
modation there. The site chosen was the Dockyard Creek 
—n small inlet of the grand harbour. In the commence- 
ment a small graving deck was started on the south side of 
the creek, but the fissures in the rock permitted so much 
filtration of water that the attempt had to be abandoned. 
In 1840 the so-called old dock was commenced, and 
though the same difficulties existed which led to the 
abandohment of the graving dock, the work was success- 
fully completed In 1848, and in 1857 it was lengthened. | 

’ 
| 





The accommodation avmlable at the dockyard waa, how 


er, wt this time very insufficient, and it was ultimately | 
determined to construet a new dock, which should be of | 
sufficient dimensions to receive the largest ironclad. The | 


proposition for this new work was originally made by Sir | 
Gaspard Le Marchant, but the site then proposed was | 
found to be unavailable. The dockyard of Malta is sur- | 
rounded by the densely populated towns of Vittoriosa and | 
Cospicua, which prevent any extension of the works upon | 
that site, and when it was determined to proceed with the | 
new work, arrangements were made between the Admiralty | 
and the island authorities, by which the former acquired | 


the possession of the French creck, ranning almost paralle! | 
with the dockyard creek, and counected with the latter by | 
taonels cut in the rock, s¢parating the two inlets. The | 
site chosen immediately under St. Michael's bastion is one 


memorably connected with the history of the island. It 
was here that the Turks in 1565 conducted the obstinate 
and leng-maintained siege of the towns of Senglea and | 


Borgo, and relies of that event in the form of antique | 
cannon-balls were discovered frequently in the course of 
making the excavations for the dock. 
Before the works were commeuced, a vast accumulation 
f material had to be removed; old buildings, a portion of | 
the adjacent fortifications, and rock, amounting altogether | 
to about 300,000 cubie yards. This occupied a considerable | 
time, and it was the end of 1866 before the dock itself was | 
commenced, | 


The following are the dimensions of both the new and old | 
docks, and from them the extent of the work just com- 
pleted will be understood : : 

Somerset Dock. Old Dock. 
ft. ft. 
Depth to floor eee 34 eee 25 
Width between copings 14 oe 82 i 
Length on floor ose 430 ose 301 
Width of entrance oo 80 : 78 


It has thas 9 ft. greater depth of water, 22 ft. more width, 
120 ft. more length, and an entrance 7 ft. wider than the} 
uld dock. 

The foregoing dimensions may also be compared with 
those of the similar works on the south side of the rigging 
basin at the Portemouth Extension Works. The docks 
there are, or are to be, 

ft. in. 
In length ... eos ees exe - 448 0 
In wid at coping wes ove see 80 0 
In height from floor to coping ... see 42 6 


Considerable difficulties were encountered in making the 
excavations in the rock, numerous fissures having been en 
countered through which flowed large quantities of water ; 
the smaller of these were stopped before the masonry of the 
dock was laid, in. the larger ones cast-iron pipes were laid, 
and the water carried off until the masonry was completed, 
after whieh the pipes were closed. The stonework of the 
dock is laid throughout upon the solid rock, the backing 
being of an inferior quality of the crystalline limestone of 
the island; and the floor and sides of a superior quality 
of the same stone, the thickness of the floor being 7 ft. 6 in. 
Of the first quality of stone 840,000 cubic feet were em- 
ployed, of the second quality, 190,000 ft. were used. The 
froutof the caisson for the dock is 275 ft. from the sea line, 
and considerable ex jon was required to complete the 
entrance. It was snggested that this length should have 
been converted into a small supplementary dock, but as it 
was desired to have the larger work finished without any 
loss of time, the suggestion was not acted upon. The en- 
trapee of the dock is closed by a sliding caisson, which runs 
back Into a tunnel excavated im the rock beneath the 
Senglea bastion, the relative position of which to the dock 
is seen in the drawing on page 208. The height of the 
bastion at this point is 60 it., and the difficulties in making 
the tunnel were i on account of the fissures in 
the rusk. The engine house by the side of the dock is also 
shown on page 208, It contains two 60 horse power en- 
icines, which drive three centrifugal pumps, each of which 
throws a stream $ ft. ia diameter. Iu addition to this is a 
30 harse power engine for the dock dry, for work- 
ing the hydraulic machinery, for lifting the penstocks. 
Che well sunk through the rock is 50 ft, deep, and 16 ft. in 
diameter, and is connected with the dock by a tunnel 6 ft. 


+ Sacet ' the works were carried out by 
Mr, Andrews, a executive engineer, an the caisson 
was made by the Butterley Iron Company. 

following ia a copy of the tablet to be aitached to 
the front ef the dock, a model of it being temporarily 
placed there on the 16th of February, the date of its official 


opening : 














This Dock, 
Projected and designed in 

1864 

By Lieut. Col. Asonew Cranks, R.E., C.B., 

Under the direction of 
Epwarp, Twelfth Duke of Somerset, 
Was completed - opened in 

1871, 

Cuartes Aypaews, Esq., being Executive 


*ngineer. 
Rt. Hon Hoeea Curprns, M_P., 
First Lord of the Admiralty, 
Who ordered it to be named 
lus Somenser Dock. 
The total cost of the work was aboat 150,0001., exclusive 
of the expense incurred in preparing the site. 


PARLIAMENTARY NOTES. 

Yusrenpay week, the only matters of engineering in 
terests brought forward in the House of Commons were a 
few questions asked and answered. Mr. Muntz inquired 
whether the Martini-Henry rifles now being made were the 
same a8 those manufactured at Enfiehl in 1869, and whether 
the members of the House would be allowed to inspect the 
sealed pattern. In reply, Sir H. Storks stated that the 
Martini-Henry rifle, now recommended for adoption, was 
indentical in principle with those made at Enfield in 1869, 
but that several improvements of detail had been intro- 
daced, and that no pattern had yet been sealed. When 
such a pattern had been sealed, however, there would be no 
bjection to it being inspected by the members. Mr. Reed 
inquired respecting the delay in completing the Museum of 


Art and Science for the east of London, and obtained a 
' 


| reply from Mr. Ayrton to the effect that the delay was 


solely attributable to the want of available funds. Mr. 
| Ayrton added that a sum sufficient for the completion of 
the museum had, however, been inserted in the estimates 


this year, and that he hoped the work would be completed 


| within three months of this sum being voted. Mr. Ayrton 
| also stated, in reply to a question from Lord John Manners, 


that he stoppage of the works on the buildings for the 
learned societies in Piccadilly had been caused by the con- 
tractors having suspended payment, and from its having 


| been necessary, therefore, to re-let the contract. The works, 


however, are expected to be completed in eighteen montha. 
The same evening, also, Mr. Goschen made a statement 


| which did not reflect credit on the contractors supplying 


coal to the J 


dmiralty. A request was made by Mr. A. 


| Guest that the First Lord of the Admiralty would lay upon 


the table of the House copies of letters or instructions sent 
to H.M. dockyard officers at home and abroad with refer- 
ence to receiving coal from contractors without verifying 
its weight or quality ; and in reply, Mr. Goschen stated 


| that in April last the Admiralty had, as 2 tentative mea- 
| sure, issued instructions that the conl should be received as 


per bill of lading. A month later, however, it was found, 
on weighing the coal, that the Admiralty were losing by the 
practice, and the order just mentioned was accordingly re- 
scinded and power given to the dockyard officers to weigh 
the quantities delivered, and to reject inferior coals. 

On Thursday, also, Mr. Plunket made an inquiry whether 
it was intended to make an alteration in the terms of the 
prospectus of the Indian Engineering College, and received a 
reply from Mr. Grant-Duff to the effect that alterations were 
being made. The altered prospectus has since been issued, 
and we have given particulars of it in an article on another 
page. Mr. Ridley, also, asked for detailed particulars of the 
expenditure upon the Labore and Peshawur Railway, and 
inquired whether the gauge of that line had been deter- 
mined. In reply, Mr. Grant-Duff stated that he could not 
give such detailed information as was asked for without 
referring to India ; and with regard to the gauge question 
he quoted the following extract from a despatch from the 
Government of India to the Secretary of State in Council : 

“ We consider an internal width of 6 ft. to be the least that 
can be conveniently taken for ordinary and goods’ 
vehicles, and that for such a width of the vehicles a gauge of 


3 ft. Sin. seems likely to be most suitable. We are of 


opinion that by adopting this gauge we shall very materially 
reduce the cost of construction and maintenance, while the 
carrying powers of the.railway will be fully adequate to the 
probable requirements of the traffic. On such a gauge, with 
a light rail, rolling stock not sensibly heavier than that 
which has been for the 2 ft. 9 in. gauge may readily 
be employed ; while, in the event of an important increase 
of the traffic, vehicles of larger capacity, with heavier 
engines, if aceompanied by the adoption of a heavier rail, 
will give the means of raising the ing power of the 
lines to a standard very little, if at all, below that now at- 
tained on most European lines of the 4 ft. 8; in. gauge.” 

On Friday, in the Honse of Lords, the Earl Sounrne 
moved for returns of the quantity and quality of cannon 
powder in store, and after pointing out the nature of the 
four different classes of powder in use, complained that 
much of the powder in store was of an obsolete kind, which 
would injure the new guns. He remarked, also, that the 
Government were causing a great waste of the national 
money by buying cannon powder from manufacturers at 
61. 10s. per barrel when they could make it at Waltham for 
Si. 108. or 42.; and that similarly they were paying 8é. per 
tarrel for small arms powder when they could make it for 
5d. or 62 Lord Northbrook, in reply, objected to many of 
the Earl of Carnarvon’s statements, and said that he 
thought the noble earl might have waited for the produc- 
tion of the returns before making his speech. Lord North- 


| brook then went into some details concerning the different 
| classes of powder, and quoted the following extracts from a 
report as the action of pebble powder, made by Colonel 
Campbell, the saperintendent of the Royal Gun Factories. 
Colonel Campbell's statements were as follows: 

* The experiments with the 85-ton gun, of 11.6 in. calibre, 


have shown very extvaordinsry di Firstly, with 

of 76 Wb. fired from @ rear vent, the strain on the gun 
was and the velocity diminished when compared with the 
same fired from the service vent; secondly, with 


charges of 110 Ib. fired from a rear vent, the strain on the 
gun was greater and the velocity increased when com- 
pared with the same charge fi from the service vent ; 
thirdly, with the same charge of powder (120lb.) the 
velocity varied 109 ft., and the 26 tons, the charge, 
in all eases, being fired from the service position of vent; 
fourthly, in the case of 190 Ib. being fired the velocity is given 
as 1348 ft. and the pressure at 63.8 tons, when, with a charge 
of 120 Ib., the velocity is given as 1353 ft. and the pressure 
only 21.7 tons. 

“ From these results I am indisposed to consider that the 
pebble powder, as at present manufactured, should be intro- 
duced into the service at once, believing it still to be in an 
experimental stage, and that the favourable results in some 
instances already obtained require confirmation before they 
ean be considered sufficiently reliable to justify the adoption 
of the pebble powder. I deprecate the hurry with which the 
— powder has been imtroduced into the service, remem- 
ering that the same advaatages were claimed for pellet and 
priematic powder, which, on further trial, they could not 
maintain. The state of the 10-in. gun, to my mind, proves 
that the large charges of pebble powder increase the scoring ; 
indeed, I do not see how it can be otherwise, as greater heat 
must necessarily be produced. Our present guns have now 
for some years used the R. L. G. powder; it would seem, 
therefore, that as there has been no complaint of failures, the 
introduction of a new powder may be delayed until the ex- 
periments have been completed, and it has been shown that 
the new powder is suitable forall our heavy guns.” 

Lord Northbrook further went on to say that there was 
a sufficient supply of powder in store for both cannon 
and small arms, avd that additional supplies of powder 
specially suitable for large guns were being gradually ob- 
tained. He added, moreover, that no petty economy would 
be allowed by Mr. Cardwell to interfere with the efficient 
supply of power, and he stated in conclusion that the manu- 
facture of powder for rifled small arms had been at present 
suspended because it was believed that the present powder 
was not that best adapted for use in the Martini-Henry 
rifle. 

On Tuesday night there was a long discussion in the 
House of Commons concerning harbours of refuge, Lord 
C. J. Hamilton having moved a humble address to Her 
Majesty, praying that she would direct that the recom- 
mendations of the Harbours of Refuge Commissioners of 
1858 should be carried into effect as far as relates to the 
construction of a harbour of refuge at Filey, Yorkshire. 
We have not space here to follow the discussion which en- 
sued, and there is the less reason why we should do so, as 
the matter has already been fully dealt with in the columns 
of the daily press. The question is, indeed, one of social 
more than engineering interest, and we need only record 
here, therefore, that on division the motion was negatived. 
The same evening, also, the Glasgow and South-Western 
Railway Bill was read a second time after some slight op- 
position; Mr. Chichester Fortescue stated, in reply to Mr. 
Laird, that in the course of the session he hoped to bring in 
a Bill to renew, with amendments, the Act of 1864 for the 
testing of chain cables and anchors ; and Mr. J. B. Smith 
obtained leave to bring in a Bill to establish the metric 
system of weights and measures. 








CESSATION OF AN OLD Exotnegnixe Bustwess.—The old- 
established engineering and hydraulic machinery business 
carried on in Ghee te the firm of Alexander More and 
Sons has now been brought to a termination, as Mr. David 
More has resolved to follow the profession of a consulting 
engineer and surveyor. On Thursday and Friday last the 
machinery and plant were disposed of by auction under 
favourable circumstances. Amongst the lots there were ma- 
chines of a high class and in splendid order, including 
double cylinder high-pressure steam engine of 25 horse 

wer, ten valuable turning and screw-cutting lathes, nib- 

ling, shaping, screwing, vertical boring, and planing ma- 
chines, hydraulic a and pumps, iron-testing machine, 
two sets of Schiele’s patent fans, &c. is is one of the 
old landmarks of Glasgow engineering gone. The hydraulic 
a tus of Alexander More and Sons was known far and 
wide, and highly prized, and justly so. 


Tue Late Mr. A.C. Mortow.—The death is announced 
at New York of Mr. Alvin C. Morton. Mr. Morton, who 
was 61 years of age at the time of his death, was one of the 
oldest civil engineers in the United States. He was chief 
engineer of the Delaware division of the New York and Erie 
Railroad, and he “ located” that line along the difficult passes 
of the Delaware river and across the steep ranges of the Shawa- 
gunk mountain. In 1845 he was actively concerned in con- 
nexion with the lines subsequently consolidated as the Grand 
Trunk of Canada. He was afterwards contractor for build- 
ing various lines in the South-Western American states, and 
he constructed the Sacramento Valley Railroad, the first line 
beilt in California. He was also projector of the Atlantic 
and Great Western and the Lower Canada and Nova Scotia 
Railroads. re S Se See, SS. Nestea ome poe 
dent of the International Coal Railway y of 
Nova Scotia. Altogether, Mr. Morton was a thorough 
railway man. 
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important point has proved the stumbling-block for | 
several more or less ingenious inventors, who by 
their failures have pointed out more clearly than 
was before visible in what direction the road to pro- 
gress did not lie. The removal of sulphur, ohn 
phorus, and silicon from iron may be attempted | 
in three different stages of manufacture, viz., the 
treatment of the iron ore, the refining of pig iron, and 
the process of manufacturing malleable iron or steel. 
The chronological order in which such attempts 
have been principally made follows the inverted | 
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| 

|ments. M. Berard proposed to use the carburising 
linfluence of a flame overcharged with gas in a 
| Siemens furnace, for the purpose of keeping his 
| bath of pig iron under the action of his process for 
| a protracted period ; but M. Berard did not succeed 
Inventors 


| some further assistance or stimulant for the removal | 


numerous inguiries, Mn. Cuantes Gr-| tice. The powder composed by Schafhinth, consist | 


After the invention of the Bessemer | 





PURIFICATION OF PIG IRON. 


in practically working out his ideas, 


rere is one great and all-important problem | next turned to the refining process as a preliminary 
which stands out prominently before the mind of | for the manufacture of malleable iron, and attacked 


every modern metallurgist as the next grand step 


to be taken in the practjeal manufacture of iron and facture. Mr. Palmer Budd runs 


| 


} 


steel—a problem which, in spite of all the power that | 


has been brought to bear upon it during the last 


ten years of gradual and extensive progress re- | 


mains at 
stubborn resistance to science and skill, unsolved and 
apparently unapproachable by any of the appliances 
with which science has as yet furnished the practi- 

| metallurgist of the present day. The chemical 


Cai 
differences between the highest classes of iron 


selected for the production of the best steel and the | 


commonest brands of pigs, which are known in the 
market, consist in minute proportions of sulphur, 
phosphorus, and silicon, which are held in combination 
by inferior iron, while the absence of these elements 
is the characteristic of the high class material. The 
removal of these minute doses of foreign matter would 
have the effect, therefore, of abolishing all diffe- 
rences in quality, and consequently in value of the 
different brands of iron which are now colleeted from 
all parts of the world for the purpose of supplying 
the varied demands of iron aad steel manufacturers ; 
while, the general quality of iron and its products 
being improved, there would result an extraordi- 
nary benefit to the iron industry at large. It is ob- 
vious, however, that all that can be gained by a suc- 
cessful process for purifying pig iron is to bring up 
the value of the inferior qualities of pig iron to that 
commanded by the pigsof superior purity ; and there- 
fore a process, in order to be practically useful must 
not exceed in its cost the average difference which 
exists in the market between the prices of the highest 
class and the commoner classes of pig iron. This 


the present moment unchanged in its | ; 
| value for metallurgical practice. 


the impurities in that stage of the process of manu- 
is pig iron over 
beds composed of oxide of iron and of nitrates; M. 
Ellershausen mixes the pig and the oxide of iron into 
the form of sandwich cakes; but from all this 
applied ingenuity there has resulted nothing of 


At the present moment, two inventions for puri- 
fying iron ore are prominently before the public, and 
awaiting their trial in practice. The oneis the pro- 
cess of Mr. J. E. Sherman, of which some accounts 
have already spoons in our columns, but upon 
which the evidence is not as yet completed. It 
has in its favour some decidedly important results, 
vouched for by the firm of the Atlas Works, and 
therefore readily accepted as facts; but it has 
against it the contradiction in which it stands to 
all accepted theory and chemical knowledge, A 
rival invention to that of Mr. Sherman is that of 
Mr. James Henderson, of New York. This latter 
consists in the simultaneous application of fluorine 
and oxygen, and it has, at least, no theoretical im- 
probability upon the face of it. Mr. Henderson 
employs fluor spar mixed with titaniferous iron ore 
or with oxide of iron, either in the refining process, 
or in the puddling or steel-melting furnace.. The 
effect of hoor spar upon pig iron containing phos- 
phorus was tried repeatedly before this, but the 
result was negative. It does not, from this, follow 
that the effect of a combination of fluor spar with 
titaniferous iron ore, or with oxide of iron, will be 
equally ineffective, and it appears, at least, worth 








a trial, whether the process proposed by Mr. James 
Henderson has the germs fs final practical success 





in it or not. Both fluor apar 
ore are sufficiently cheap and abundant to permit 
of their being freely for such a purpose, and the 
results, if obtained by so simple a process, would 
be well worth trying for in this country at the 
present moment. 


INDIAN CIVIL ENGINEERING COLLEGE. 


Tue amended prospectus just issued from the 
India Office embodies, we presume, such altera- 
tions a8 have appeared nee in uence of 
the recent vote in Parliament on the subject of 
rendering the Indian Engineering Service open to 
‘all comers, As we poiuted out in a recent article 
upon this subject, the terms of admission to the 
' college and to the Indian service were, accordin 
| to the old prospectus, such that students educa 
| elsewhere might equally hope to obtain appointments 
| as those edueated in the college itsclf, although there 
| can be little doubt that the latter would have enjoyed 
privileges not accorded to the former. Admission to 
the college, according to the old prospectus, appears 
to have been equivalent to obtaining a direct rever- 
sionary interest in a Goverument appointment, to 
be enjoyed after a specified course of training upon 
the single condition of passing a final test examina- 
tion. Now provided the college be Fs ge vd con- 
| ducted, this is as it should be. ‘The first admission 
to the college being open to public competition, it 
could not be considered in any sense @ monopoly ; 
whilst a portion of the study pursued there having 
a special reference to India, its students might be 
|expected to possess some special qualification for 
| serviee in that country. In carrying out the resolu- 
tion passed by the House of Commons, we ob- 
| serve, that whilst making it somewhat more promi- 
nently conspicuous, the Indian service, as we have 
pointed out in a former article, is not and never 
| was intended to be recruited by students from the 

llege to the exclusion of those educated elsewhere. 





} 
} 
} 
; 
| 


co 
All candidates for admission to that service will be 
required to pass the preliminary competitive ox- 
lamination before being eligible gh ox the final 
| examination. There can be nothing objectionable in 
this upon public grounds, but it may have the 
effect of sending up a nuniber of short service men 
into the college, not a few perhaps of whom may, 
under the new conditions noticed below, be entitled 
to claim a refund of their college fees, and this may 
not improbably detract from the chances of the 
college becoming self-supporting as it was originally 
intended to be. Although the final examination 
for appointments to India are thus to be held at 
the college, and will takesome weeks in performance, 
we observe that it will be conducted by indepen- 
dent examiners. ‘This, whilst it cannot fail to add 
to the expenses of the college as an institution is 
but a just concession to public feeling ; for however 
conscientious the college professors may be, it 
would be impossible, that they should fail to gain a 
reputation for partiality in favour of the college 
students, if the final examinations were to have 
been intrusted to them. 

The general terms of the revised prospectus are 
identical with the former one, hoagh cons of thetn 
are amuplified. As we have shown, all candidates 
for admission to the Indian engineering service will 
have to compete at the open competition for ad- 
mission to the college, and, notwithstanding the 
|new arrangements, only fifty will be selected at 
jeach examination. Such of them as shall have 
| already completed their professional studies, includ- 
jing not less than one year as pupil to an 
engineer in actual practice, may apply at once to 
be examined in the subjects comprising the final 
qualifying standard for the engineer service. A 
candidate who undergoes this examination suceess- 
fully will thereon be at onee appointed to the public 
service as a second-class assistant engineer, on a 
salary of 420/. a year, and the college fee for one 
term, which had to be paid in advance, will be re- 
mitted, ‘That is to say, not only will he have been 
put to no — during the time of his Lewes at 
the college, but it would appear that he w be 
housed and boarded at the Government 
during the period of his examination. ‘This, - «8 
pears to us, is granting not only more than 
opponents to the Government 
but it is erring on the 
and in a manner which, if largely availed of, is 
likely to make the ‘co! a heavy ;burden upon 

be presumed, how- 


} 
| 





the indian revenues. It is to 
ever, that the arrangement has been determined 
upon adyisedly, and upon the belief that the publie 
will not be so ready to avail themselves of the ad- 
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THE SOMERSET DOCK, MALTA. 
Snonrtcy after the possession of the island of Malta was 


in £814, the first steps were taken to provide dock accom- 
modation there. The site chosen was the Dockyard Creek 
~-a small inlet of the grand harbour, In the commence 
ment a small graving dock was started on the south side of 
the ereek, but the fissures in the rock permitted so much 
filtration of water that the attempt had to be abandoned. 
In 1840 the so-called old dock was commenced, and 
though the same difficulties existed which led to the 
shandohment of the graving dock, the work was success- 
fully completed in 1848, and in 1857 it was lengthened. 
The accommodation avmlable at the dockyard was, how 
er, at thie time very meufficient, and it was ultimate! 
determined to constract a new dock, which should be o 
sufficient dimensions to receive the largest ivonclad. The 
proposition for this new work was originally made by Sir} 
Gaspard Le Marchant, but the site then proposed was | 
found to be unavailable. The dockyard of Malta is sur 
rounded by the densely populated towns of Vittoriosa and | 
Cospicua, which prevent any extension of the works ap 
that site, and when it was determined to proceed with th 
new work, arrangements were made between the Admiralty 
and the island authorities, by which the former acquired 


the posseasion of the French creek, runnir ulmost parallel 


‘ 


with the dockyard creek, and connected with the latter b 
tannels cut in the rock, separating the two inlets. The} 


site chosea immediately under St. Michael's bast 
memorably connected with the history of the island. It 
was here that the Turks in 1565 conducted the obstina 


and long maintained siege of the towns of Senglea and 
Borgo, and relics of that event in the form of antiqu 
cannon-balls were discovered frequently in th urse of 
making the excavations for the dock. 
Defore the works were commenced, a vast accumulatio: 
f material had te be removed; old buildings, a portion of 
the adjacent fortifications, and rock, amounting aliogether 
to about 300,000 cubic yards. his occupied a considerable | 


time, and it was the end of 1866 before the dock itself was 
commenced. 
rhe following are the dimensions of both the new and 
wks, and from them the extent of the work just com- 


pleted will be understood : : 
Somerset Dock Old Dock 
ft ft 
Depth to floor eee 34 eee 25 
Width between copings 104 ees 2 
Length on floor ons 430 om 801 
Width of entrance wee 80 73 


It has thus 9 ft. greater depth of water, 22 ft, more width 
120 ft. more length, and an entrance 7 ft. wider than the |} 
old dock, 

The foregoing dimensions may also be compared with | 
those of the similar works on the south side of the rigging | 
basin at the Portsmouth Extension Works. The docks | 
there are, or are to be, 


ft. in. 
In length ... eve eve eee ow 448 0 
In width at coping ove eee 80 0 


In height from floor to coping vee oe 42 6 


Considerable difficulties were encountered in making the 
excavations ia the rock, numerous fissures having been en 
countered through which flowed large quantities of water ; 
the smaller of these were stopped before the masonry of the 
dock was laid, in the larger ones cast-iron pipes were laid, 
and the water carried off until the masonry was completed, 
after which the pipes were closed. The stonework of the 
doek is laid throughout upon the solid rock, the backing 
being of an inferior quality of the crystalline limestone of 
the island ; and the floor and sides of a superior quality 
of the same stone, the thickness of the floor being 7 ft. 6 in. 
Of the first quality of stone 340,000 cubic feet were em 
ployed, of the second quality, 190,000 ft. were used. The 
front of the caisson for the dock is 275 ft. from the sea line, 
and considerable excavation was required to complete the 
entranee. It was suggested that this length should have 
been converted into a small supplementary dock, but as it 
was desired to have the larger work finished without any 
loss of time, the suggestion was not acted upon. The en- 
tranee of the dock is closed by a sliding caisson, which runs 
buek into a tunnel excavated im the rock beneath the 
Senglea bastion, the relative position of which to the dock 
is seen in the drawing on page 208. The height of the 
bastion at this point is 60 ft., and the difficulties in making 
the tunnel were considerable on account of the fissures in 
the ruck. The engine house by the side of the dock is also 
shown on page 208, It contains two 60 horse power en- 
cines, which drive three centrifugal pumps, each of which 
throws a stream 8 ft. ia diameter, Iu addition to this is a 
30 berse power engine for keeping the dock dry, for work- 
ing the hydraulic machinery, and for lifting the penstocks. 
lhe well sunk through the rock is 50 ft, deep, and 16 ft. in 
diameter, and is connected with the dock by a tunnel 6 ft. 
in diameter. The dock was designed by Licut-Col. Andrew 
Clarks, and the whole of the works were carried out by 
Mr, Andrews, as executive engineer, av) the caisson 
wag thade by the Iron Company. 

‘The following ia a copy of the tablet to be attached to 
the fromt ef the dock, a mode] of it being temporarily 
placed there on the 16th of February, the date of its official 


secured to the [iritish Government by the Congress of Vienna 
| 
' 
| 
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ENGINEERING. 
This Doek, 
Projected and designed ia 
1864 
By Lieut. Col. Asprew Crane, 2.E., C.B., 
Under the direction of 
Epwanrp, Twelfth Duke of Somerset, 
Was completed = opened in 
1871, 
Cuanies Aspuews, Esq., being Executive 
Engineer. 
Rt. Hon Heeu Curmpers, M.P., 
First Lord of the Admiralty, 
Who ordered it to be named 
lure Someuser Doce. 
The total cost of the work was about 150,0001., exclusive 
of the expense incurred in preparing the site. 


PARLIAMENTARY NOTES. 
Yxusrenpay week, the only matters of engincering in- 
terests brought forward in the House of Commons were a 


| few questions asked and answered. Mr, Muntz inquired 


whether the Martini-Henry rifles now being made were the 
same as those manufactared at Enfield in 1869, and whether 


the members of the House would be allowed to inspect the | 


sealed pattern. In reply, Sir H. Storks stated that the 
Martini-Henry rifle, now recommended for adoption, was 
indentical in principle with those made at Enfield in 1869, 


but that several improvements of detail had been intro- 


duced, and tha 10 nite ‘ et been sealed. When / ; r > 4 
’ l, and that no pattern had yet been sealed hen } maintain. The state of the 10-in. gun, to my mind, proves 
such a pattern had been sealed, however, there would be no | 7 


bjection to it being iaspected by the members. Mr. Reed | 


inquired respecting the delay in completing the Museum of 
and Science for the eaat of London, and obtained a 

ly from Mr. Ayrton to the effect that the delay was 
solely attributable to the want of available funds. Mr. 


| Ayrton added that a sum sufficient for the completion of 


the museum had, however, been inserted in the estimates 
t vear, and that he hoped the work would be completed 
within three months of this sum being voted. Mr. Ayrton 


also stated, in reply to a question from Lord John Manners, 
that the stoppage of the works on the buildings for the 
learned societies in Piceadilly had been caused by the con- 
| 


ractors having suspended payment, and from its having | 


een necessary, therefore, to re-let the contract. The works, 


however, are expected to be completed im eighteen montha, 

rhe same evening, also, Mr. Goschen made a statement 
which did not retlect credit on the contractors supplying 
|coal to the Admiralty. A request was made by Mr. A. 


Guest that the First Lord of the Admiralty would lay apon 
the table of the House copies of letters or instractions sent 
to H.M. dockyard officers at home and abroad with refer- 
ence to receiving coal from contractors without verifying 
its weight or quality; and in reply, Mr. Goschen stated 


| that in April last the Admiralty had, as a tentative mea- 
| sure, issued instructions that the conl should be received as 
| per bill of lading. A month later, however, it was found, 


on weighing the coal, that the Admiralty were losing by the 
practice, and the order just mentioned was accordingly re- 
scinded and power given to the dockyard officers to weigh 
the quantities delivered, and to reject inferior coals. 

On Thursday, also, Mr, Plunket made an inquiry whether 
it was intended to make an alteration in the terms of the 
prospectus of the Indian Engineering College, and received a 
reply from Mr. Grant-Duff to the effect that alterations were 
being made. The altered prospectus has since been issued, 
and we have given particulars of it in an article oa another 
page. Mr. Ridley, also, asked for detailed particulars of the 
expenditure upon the Labore and Peshawur Railway, and 
inquired whether the gauge of that line had been deter- 
mined. In reply, Mr. Grant-Duff stated that he could not 
give such detailed information as was asked for without 
referring to India ; and with regard to the gauge question 
he quoted the following extract from a despatch from the 
Government of India to the Secretary of State in Council ; 

“ We consider an internal width of 6 ft. to be the least that 
can be conveniently taken for ordinary passenger and goods’ 
vehicles, and that for such a width of the vehicles a gauge of 
3 ft. Sin. seems likely to be most suitable. We are of 
opinion that by adopting this gauge we shall very materially 
reduce the cost of construction and maintenance, while the 
carrying powers of the railway will be fully adequate to the 
probable requirements of the traffic. On such a gauge, with 
a light rail, rolling stock not sensibly heavier than that 
which has been proposed for the 2 ft. 9 in. gauge may readily 
be employed ; while, in the event of an important increase 
of the traffic, vehicles of larger capacity, with heavier 
— if accompanied by the adoption of a heavier rail, 
will give the means of raising the og ee power of the 
lines to a standard very little, if at all, below that now at- 
tained on most European lines of the 4 ft. 8) in. gauge.” 

On Friday, in the House of Lords, the Earl of Carnarvon 
moved for returns of the quantity and quality of cannon 
powder in store, and after pointing out the nature of the 
four different classes of powder in use, complained that 
much of the powder in store was of an obsolete kind, which 
would injure the new guns. He remarked, also, that the 
Government were causing a great waste of the national 
money by buying cannon powder from manufacturers at 
61. 10s. per barrel when they could make it at Waltham for 
Sf. 108. or 42; and that similarly they were paying 8/. per 
tarrel for small arms powder when they could make it for 
54. or 62 ~=Lord Northbrook, in reply, objected to many of 
the Earl of Carnarvon's statements, and said that he 
thought the noble earl might have waited for the produc- 
tion of the returns before making his speech. Lord North- 





| brook then went into some details concerning the different 
| classes of powder, and quoted the following extracts from a 

















report as the action of pedble powder, made by Colonel 
Campbell, the superintendent of the Royal Gun Factories. 
Colonel Campbell's statements were as follows: 

“ The experiments with the 85-ton gun, of 11.6 in. calibre, 
have shown very ex' i discrepancies. Firstly, with 
charges of 74 Ib. fired from « rear vent, the strain on the gun 
was and the velocity diminished when eompared with the 
same c fired from the services vent; secondly, with 
ebarges of 110 lb. fired from a rear vent, the strain on the 
gun was greater and the velocity increased when com- 
pared with the same charge fired from the service vent ; 
thirdly, with the same charge of powder (120\b.) the 
velocity varied 100 ft., and the ure 26 tons, the charge, 
in all eases, being fired from the service position of vent; 


| fourthly, im the ease of 130 Ib. being fired the velocity is given 


as 1345 ft. and the pressure at 63.8 tons, when, with a charge 
of 120 Ib., the velocity is given as 1353 ft. and the pressure 
only 21.7 tons. 

* From these results I am indisposed to consider that the 
pebble powder, as at present manufactured, should be intro- 
duced into the service at once, believing it still to be in an 
experimental stage, and that the favourable results im some 
instances already obtained require confirmation before they 
ean be considered sufficiently reliable to justify the adoption 
of the pebble powder. I deprecate the hurry with which the 
pebble powder has been introduced into the service, remem- 
bering that the same advantages were claimed for pellet and 
prismatic powder, which, on further trial, they could not 


that the large charges of pebble powder increase the scoring ; 
indeed, I do not see how it can be otherwise, as greater heat 
must necessarily be oye Our present guns have now 
for some years used the R. L. G. powder; it would seem, 
therefore, that as there has been no complaint of failures, the 
introduction of a new powder may be delayed until the ex- 
periments have been completed, and it has been shown that 
the new powder is suitable forall our heavy guns.” 

Lord Northbrook further went on to say that there was 
a sufficient supply of powder in store for both cannon 
and small arms, and that additional supplies of powder 
specially suitable for large guns were being gradually ob 
tained. He added, moreover, that no petty economy would 
be allowed by Mr. Cardwell to interfere with the efficient 
supply of power, and he stated in conclusion that the manu- 
facture of powder for rifled small arms had been at present 
suspended because it was believed that the present powder 
was not that best adapted for use in the Martini-Henry 
rifle. 

On Tuesday night there was a long discussion in the 
House of Commons concerning harbours of refuge, Lord 
C. J. Hamilton having moved a humble address to Her 
Majesty, praying that she would direct that the recom- 
mendations of the Harbours of Refuge Commissioners of 
1858 should be carried into effect as far as relates to the 
construction of a harbour of refuge at Filey, Yorkshire. 
We have not space here to follow the discussion which en- 
sued, and there is the less reason why we should do so, as 
the matter has already been fully dealt with in the columns 
of the daily press. The question is, indeed, one of social 
more than engineering interest, and we need only record 
here, therefore, that on division the motion was negatived. 
The same evening, also, the Glasgow and South-Western 
Railway Bill was read a second time after some slight op- 
position; Mr. Chichester Fortescue stated, in reply to Mr. 
Laird, that in the course of the session he hoped to bring in 
a Bill to renew, with amendments, the Act of 1864 for the 
testing of chain cables and anchors ; and Mr. J. B. Smith 
obtained leave to bring ina Bill to establish the metric 
system of weights and measures. 


CESSATION OF AN OLD Excineertne Bustyess.—The old- 
established engineering and hydreulic machinery business 
carried on in Glasgow by the firm of Alexander More and 
Sons has now been brought to a termination, as Mr. David 
More has resolved to follow the profession of a consulting 
engineer and surveyor. On Thursday and Friday last the 
machinery and plant were disposed of by auction under 
favourable circumstances. Amongst the lots there were ma- 
chines of a high class and in splendid order, including 
double cylinder high-pressure steam engine of 25 horse 

wer, ten valuable turning and screw-cutting lathes, nib- 

ling, sheping, screwing, vertical boring, and planing ma- 
chines, hydraulic presses and pumps, iron-testing machine, 
two sets of Schicle’s patent fans, &c. This is one of the 
old landmarks of Glasgow engineering gone. The hydraulic 
ap tus of Alexander More and Sons was known far and 
wide, and highly prized, and justly so. 





Tue Late Mr. A. C. Morros.—The death is announced 
at New York of Mr. Alvin C. Morton. Mr. Morton, who 
was 61 years of age at the time of his death, was one of the 
oldest civil engineers in the United States. He was chief 
engineer of the Delaware division of the New York and Erie 
Railroad, and he “located” that line along the difficult passes 
of the Delaware river and across the steep ranges of the Shawa- 
gunk mountain. In 1845 he was actively concerned in con- 
nexion with the lines subsequently lidated as the Grand 
Trunk of Canada. He was afterwards contractor for build- 
ing various lines in the South-Western American states, and 
he constructed the Sacramento Valley Railroad, the first line 
built in California. He was also projector of the Atlantic 
and Great Western and the Lower Canada and Nova Scotia 
Railroads. At the time of his death, Mr. Morton was presi- 
dent of the International Coal and Railway Compeny of 
Nova Seotia. Altogether, Mr. Morton was a t agh 
railway man. 
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important point has proved the stumbling-block for | in it or not. Both fluor spar and titaniferous iron 


several more or less ingenious inventors, whe by 
their failures have pointed out more clearly than | 
was before visible in what direction the road to pro- | 
gress did not lie. The removal of sulphur, - 
horus, and silicon from iron may be attempted | 
in three different stages of manufacture, viz., the 
treatment of the iron ore, the refining of pig iron, and 
the process of manufacturing malleable iron or steel. 


r= | 


The chronological order in which such attempts | 
have been principally made follows the inverted | 


ore are sufliciently cheap and abundant to permit 
of their being freely for such a purpose, and the 
results, if obtained by so simple a process, would 
be well worth trying for in this country at the 
present moment. 
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| INDIAN CIVIL ENGINEERING COLLEGE. 


Tuer amended prospectus just issued from the 
India Office embodies, we presume, such altera- 


e . vy post is Li. Ss. 2d. per annum, If eredit be taken, the | Course from that indicated above. ‘The first efforts tions as have appeared necessary in consequence of 
charge is 28. 6d. extra, the eubseriptions being payable in advance. | to purify iron were entirely confined to the process | the recent vote in Parliament on the subject of 
ane yond a es ae Sisseue chess | of conversion into malleable iron, and they have | rendering the Indian Engineering Service open to 
Branch.” Post Office Orders to be made payable at King-street, | been 80 far successful as to master the difficulty in | all comers, As we poiuted out in a recent article 
Covent Garten, WO. sortioamenta ite 57, Badtert-ioat | Ott practical manner than any of the subsequent upon this subject, the terms of admission to the 
Strand, W.C |inventions have done, The silicon is entirely dis- | college and to the Indian service were, accordin 
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NOTICE OF MEETING. 
[us INSTITUTION OF CIVIL ENGINRZERS.—On Tuesday, March 28, 
a pau. 1 Discussion on “Clevedon Pier,” and “ Viaducts on 
Cambrian Railway 2. “ Description of two Blast Furnaces, 
rected in 1870, at Newport, near Middlesbrough,” by Mr. B. 
m, M.P.. M. Inst, ¢ 


THE * ENGINEERING” DIRECTORY is published 
this week on the eighth page of our advertisement 


sheet. 


VOTICE TO AMERICAN SUBSCRIBERS. 
user to numerous inquiries, Mr. CHARLES GiIL- 
Bent begs to state that subscribers in the United States 


In 


cun he supplied with f 
office, post free, for the sum of ld. 14s. 8d. ($8.32, 


d) per annum, payable in advance. 















CONTENTS. 
PAGE PAGE 
Fvaporeting Power of Neat Parliamentary Notes ........«+« 210 
Forpace ’ iv Ind-am (‘ ivil Engineering Cotlegs 211 
w Exp nts the Vurifieation of Pig Tron scoes. Sen 
of Metale ss ua Field Artillery ose 
ven's Winding Drum .... 20 Railway Diemsters ......-cercsses 
Tauk Loeomotive for the lougoy Tiaction Engine Resistaners .... 
sliway of Chili . 2 TAWTOROTO 2. cr eneescnscesserees 
liigh loston Speed " 202 || Recent Parents ........000-ses00. 216 
The Imperial Ottoman Naval Effects of Cold on Iron and Steel 216 
4 onal . . 203 Corious Marine Engines ........ 216 
1 evedon Pier : 203 || Fontaine's Locomotive Chimney 216 
Th n Kallwey Viaducts 204 Un Methods of Producing High 
He Gethrie’s Governor 204 Temperatares ips smemgners ca MOE 
ischofl's Apparatus for Testing Civil Engineers in the Indian 
Metals o+..+-++ scstheves Pablic Works {Department .... 218 
Nows from Cleveland and the Centre Eye tor Uocometive Coup- 
Northera Counties oes 296, Mem Bode ..cee secsseccecnee 219 
Noes from the South-West... 206 Heetroct BUgar ..-.6.eeeesnscenes 719 
Poreign and Colonial Notes ...... 207 Indien Anchorages .......... 219 
Notes from the North § ......«.«+ 2 07 Civil and Meebanies!l Engincers’ 
rte Boils in Parliament 207 Bociety ..ccccceccvsesseeresesee S90 
The Somerset Dock, Malta .. 210 


7NGINEERING. 


FRIDAY, MARCH 24, 1871. 


PURIFICATION OF PIG IRON, 
HERE is one great and all-important problem 
which stands out prominently before the mind of 
every modern metallurgist as the next grand step 
to be taken in the practical manufacture of iron and 


steel—a problem which, in spite of all the power that | 


has been brought to bear upon it during the last 
ten years of gradual and extensive progress re- 
mains at the present moment unchanged in its 
stubborn resistance to science and skill, unsolved and 
apparently unapproachable by any of the appliances 
with which science has as yet furnished the practi- 
cal metallurgist of the present day. ‘The chemical 
differences between the highest classes of iron 
selected for the production of the best steel and the 
commonest brands of pigs, which are known in the 
market, consist in minute proportions of sulphur, 
phosphorus, and silicon, which are held in combination 
by inferior iron, while the absence of these elements 
is the characteristic of the high class material. The 
removal of these minute doses of foreign matter would 
have the effect, therefore, of abolishing all diffe- 
rences in quality, and consequently in value of the 
different brands of iron which are now collected from 
all parts of the world for the purpose of supplying 
the varied demands of iron and steel manufacturers ; 
while, the general quality of iron and its products 
being improved, there would result an extraordi- 
nary benefit to the iron industry at large. It is ob- 
vious, however, that all that can be gained by a suc- 
cessful process for purifying pig iron is to bring up 
the value of the inferior qualities of pig iron to that 
commanded bythe pigsof superior purity; and there- 
fore a process, in order to be practically useful must 
not exceed in its cost the average difference which 
exists in the market between the prices of the highest 
class and the commoner classes of pig iron. ‘This 


‘* ENGINEERING” from this | 





| posed of by the charcoal fimery, and nearly so by 
| the puddling process ; a proportion of sulphur, and 
| particularly a considerable proportion of phos- 
| phorus, are eliminated in the process of puaddlin 

}and balling. 
| of success as yet obtained it that direction. The 
jaction of the puddling furnace seemed to require 
| some further assistance or stimulant for the removal 
lof the noxious element, and consequently an in- 
|numerable host of ingredients has been proposed 
and tried in succession for effecting this desired end, 
Only a few of these attempts have hada sufficiency 
of scientific plausibility to deserve notice, 


| tice. ‘The powder composed by Schafhiinth, consist- 
| ing of common salt and oxide of manganese, was one 
of the most popular compositions of the kind ; its 


the sodium in a nascent state. Next came the 
litharge, or oxide of lead process, relying upon the 
affinity of lead for sulphur and phosphorus at a high 
temperature, After the invention of the Bessemer 
process, hydrogen, chlorine, and carburetted hydro- 
gen were tried in succession, and blown through 





means of nitrates, but it proved, however, too ex- 
pensive for commercial work. Mr. Bessemer at one 
time expressed an opinion that the removal of some 
noxious elements might be effected in the converter 
}if the decarburisation could be so protracted as 
| to give a sufficient time to the other elements to 
| combine with the oxygen of the blast. With a view 
to produce this result, the employment of hydro. 
carbons, naphtha, charcoal powder, graphite, and 
other carbonaceous matter was tried in the Bessemer 
process, but no good resulted from all these experi- 
ments. M. Berard proposed to use the carburising 
influence of a flame overcharged with gas in a 
|Siemens furnace, for the purpose of keeping his 
bath of pig iron under the action of his process for 
a protracted period ; but M. Berard did not succeed 
lin practically working out his ideas, Inventors 
| next turned to the refining process as a preliminary 
| for the manufacture of malleable iron, and attacked 
| the impurities in that stage of the process of manu- 
facture. Mr. Palmer Budd runs his pig iron over 
beds composed of oxide of iron and of nitrates; M. 
| Eliershausen mixes the pig and the oxide of iron into 
{the form of sandwich cakes; but from all this 
|applied ingenuity there has resulted nothing of 
value for metallurgical practice. 





awaiting their trial in practice. ‘The one is the pro- 
cess of Mr. J, E. Sherman, of which some accounts 
have already oes in our columns, but upon 
which the evidence is not as yet completed. It 
has in its favour some decidedly important resulta, 
vouched for by the firm of the Atlas Works, and 
therefore readily accepted as facta; but it has 
against it the contradiction in which it stands to 
all accepted theory and chemical knowledge. A 
rival invention to that of Mr. Sherman is that of 
Mr. James Henderson, of New York. This latter 
consists in the simultaneous application of fluorine 
and oxygen, and it has, at least, no theoretical im- 
probability upon the face of it. Mr. Henderson 
employs fluor spar mixed with titaniferous iron ore 
or with oxide of. iron, either in the refining process, 
or in the puddling or steel-melting furnace. The 
effect of fluor spar upon pig iron containing phos- 
phorus was tried repeatedly before this, but the 
result was negative. It does not, from this, follow 
that the effect of a combination of fluor spar with 
titaniferous iron ore, or with oxide of iron, will be 
equally ineffective, and it appears, at least, worth 
a trial, whether the process proposed by Mr. James 
Henderson has the germs of a final practical success 





With this, however, ends the neva 4 


but | 
even these have not maintained themselves in prac- | 


action was supposed to be due to the chlorine and | 


At the present moment, two inventions for puri- | 
fying iron ore are prominently before the public, and | 


to the old prospectus, such that students educa 

elsewhere might equally hope to obtain appointments 
| as those edneated in the college itself, although there 
| can be little doubt that the latter would have enjoyed 
privileges not accorded to the former, Admission to 
the college, according to the old prospectus, appears 
to have been equivalent to obtaining a direct rever- 
| sionary interest in a Government appointment, to 
be enjoyed after a specified course of training upon 
the single condition of passing a final test examina- 
tion. Now provided the college be properly con- 
ducted, this is as it should be. The first admission 
to the college being open to publie competition, it 
could not be considered in any sense a monopoly ; 
whilst a portion of the stady pursued there having 
a special reference to India, its students might be 
|expected to possess some special qualification for 
service in that country. In carrying out the resolu- 
tion passed by the House of Commons, we ob- 
| serve, that whilst making it somewhat more promi- 
| nently conspicuous, the Indian service, as we have 
| pointed out in a former article, is not and never 
| was intended to be recruited by students from the 
| college to the exclusion of those educated elsewhere. 


~ $8 \the converter, but without any favourable result, | All candidates for admission to that service will be 
2'3|'The Heaton process effected the purification by | required to pass the preliminary competitive ex- 


jamination before being eligible to pass the final 
| examination, ‘There ean be nothing objectionable in 
this upon public grounds, but it may have the 
effect of sending up a number of short service men 
into the college, not a few perhaps of whom may, 
under the new conditions noticed belcw, be entitled 
to claim a refund of their college fees, and this may 
not improbably detract from the chances of the 
college becoming self-supporting as it was originally 
intended to be. Although the final examination 
for appointments to India are thus to be held at 
the college, and will takesome weeks in performance, 
we observe that it will be conducted by indepen- 
dent examiners. ‘This, whilst it cannot fail to add 
to the expenses of the college as an institation is 
but a just concession to public feeling ; for however 
conscientious the college professors may be, it 
would be impossible, that they should fail to gain a 
reputation for partiality in favour of the college 
students, if the final examinations were to have 
been intrusted to them. 

The general terms of the revised prospectus are 
identical with the former one, thong solos of them 
are amplified. As we have shown, all candidates 
for admission to the Indian engineering service will 
have to compete at the open competition for ad- 
mission to the college, and, notwithstanding the 
new arrangements, only fifty will be selected at 
jeach examination. Such of them as shall have 
| already completed their professional studies, includ- 
ing not less than one year as pupil to an 
engineer in actual practice, may apply at once to 
be examined in the subjects comprising the final 
qualifying standard for the engineer service. A. 
candidate who undergoes this examination success- 
fully will thereon be at once appointed to the public 
service as a second-class assistant engineer, on a 
salary of 420/.a year, and the college fee for one 
term, which had to be paid in advance, will be re- 
mitted, hat is to say, not only will he have been 
put to no expense during the time of his baer at 
the college, but it would appear that he w be 
housed and boarded at the Government a 

thet he 





} 


during the period of his examination, ‘T 
pears to us, is granting not only more than 
‘8 apa to the hago epee 7 ol 
it is erring on the <= A 
and in a mass which, 1 largely availed of, is 
likely to make the ary, of heavy ‘burden upon 
the revenues. It is to be presumed, how- 
ever, that the arrangement has been determined 
upon advisedly, and upon the belief that the pub 
will not be so ready to avail themselves of the 
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vantages offered, as the opponents to the college 
acheme were to enforce these concessions on their 
behalf, Considering, however, that at the annual 
competitive examinations for direct appointments, 
candidates are required to pay their own expenses 
when competing for appointments worth only 
200/, a year, it does not appear to us that any hard- 
ship would have been inflicted upon candidates for 
direct appointments worth 420/. a year, if those 
electing for the final examination at once were re- 
quired to board themselves, even thongh the time 
occupied by such examination were somewhat pro- 
longed. 

We have upon a former occasion expreased our 
opinion that the rate of the college fees, viz., 150/. per 
annum, might be somewhat high for many who would 
wish to make the Indian Public Works Department 
the sphere of their future career, This objection, 
though never, so for as we are aware, strongly 
agitated, has been provided for in the new pro- 
spectus, wherein it is declared that in the case of a 
student whose parents or guardians are unable to 
defray the whole charge, payment of a part, not 
exceeding 20/. a term, or 60/. a year, may be de- 
ferred, such sums being recoverable by deductions 
from the student's salary during the first three 
years after his admission to the Government service 
Of course in such cases security would be taken for 
repayment of the remissions ip event of the student 
failing to pass the final examination, or otherwise 
being prevented from entering the Government 
service 

Such, then, are the modifications inserted in the 
new prospectus of the Indian Engineering College, 
and, whilst we cannot fail to acknowledge the 
liberality of the spirit in which they have been 
framed, we fear that some difficulties may be ex- 
perienced in carrying them out. We confess that 
we foresee difficulties in the future, but will not 
expedite their occurrence by specially pointing out 
objections which, after all, may never arise 


FIELD ARTILLERY 


Ix July last a committee was appointed unde 
the pre side ncy of Maj r-General Sir John St. 
George, R.A., to carry out certain competitive trials 
to test the relative efficiency of muzzle and breech 
loading guns for field service. It is a somewhat 
curious coincidence that a teat of this sort should 
have been inaugurated in England, almost at the 
precise moment when a similar CON parisc nh waa 
entered upon, though in a somewhat more practical 
manner, by two of the leading continental nations 
The report of the committee, dated the 28th No- 
vember last, must of course be read with the light 
of the further « xperience on the subje ct gained in 
actual service, and the combined information thus 
obtained may well be considered sufficient to enable 
the most conclusive and satisfactory resolution to 
be formed. At present, however, we have to do 
with the committee under General St. George, and 
the recommendations based by them upon the results 
of their peaceful experiments, The guns placed at 
the disposal of the committee were one battery 
consisting of three ]12-pounder and three 9-pounder 
breech-loading wrought-iron guns, and the other 
of six 9-pounder muzzle-loading bronze guns. Each 
gun was provided with 240 rounds consisting of a 
certain number of rounds of shrapnel, segment, and 
common shell, of case shot and of percussion and 
wood time fuzes. The subjects upon which the 
comparative merits of these guns were required, 
were as follows:—1. Range and accuracy of pro- 
jectiles; 2. General comparative power of pro- 
jectiles, including initial velocity, penetration, &c. ; 
3. Comparative quickness of firing, and ease of 
working both natures of guns; 4. Original cost of 
a sub-division of each nature, including gun, gun 
carriage, limber, wagon, ammunition, and stores ; 
5. Cost of maintaining each nature of gun as regards 
the gun itself, its component parts, and its reserves 
of equipment, tools, and stores; 6, Comparative 
simplicity, endurance, and facility of repair of each 
nature of gun, both as regards the gun, its ammuni- 
tion, equipment, and stores; 7. The capability of 
the projectiles, cartridges, and fuzes for each nature 
of gun to bear the tests of travelling, climate, and 
chemical action; 8. Any other points which the com- 
mittee might consider necessary to report upon, and 
9. Finally, which nature of gun was considered 
generally most efficient for war. It will at once be 
apparent that the conditions as to the charge and 
weight of ay agp are so different in each case as 
to preclude any proper comparison being made 
between the two classes of guns. Thus the nominal 





weight of projectiles for the 9-pounder breech- 
loading gun is 9 Ib., the charge 2 or 1 Ib. 2 oz., and 
the weight of the gun 6Gewt. The nominal weight 
of projectiles for the 9-pounder muzzle-loading gun 
is also 91b., but the charge is slightly in excess of 
}, or LIb. 120z., whilst the weight of the gun of 
S ewt. and the nominal weight of projectile for the 
12-pounder breech-loading gun is 12 ib. the charge 
4. or LIb. 8 oz, and the weight of the gun 8 ewt. 
With such diversity of elements, to say nothing of 
the different m~tals of which the respective guns 
were composed, .t will readily be conceded that in 
respect to range and power of gun no scientific 
comparison could be made, either between the | 
9-pounder breech-loading and 9-pounder muzzle- 
loading gun, or the 9-pounder muzzle-loading, and | 
the 12-pounder breech-loading gun. 

The test for range and accuracy was carried on 
with the muzzle-loader by the Committee on Indian 
Field Equipments, and with the breech-loaders by 
General St. George's Committee, and the results 
showed that, at 1, 3, 5, 7, and 9 degrees of ele- 
vation, in respect to accuracy, there existed little 
practical difference between the 12-pounder breech- 
loading and the 9-pounder muzzle-loading guns, but 
both were superior to the 9-pounder breech-loader. 
The 9-pounder muzzle-loading gun, with its rela- 
tively high charge, commanded a more extended 
range at equal elevations. 

As regards the comparative power of projectiles 
with shrapnel shell and time fuzes, the ¥-pounder 
muzzle-loading gun showed a superiority over both 
the other classes of gun—a result due, most pro- 
bably, to the lower trajectory of the muzzle-load- 
ing gun. The velocities of the several guns with | 
R.L.G powder of selected density were as follows 
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1 9-pr. breech-loading gun of 6 ewt.|3522 1072) 882) 760 
$14) 12-pr. breech-loading gun of 8 ewt, 2372 1144) 932, 825 
9-pr. muzzle-loading gun of 8 ewt.| 809 1330! 978, &37 | 

As regards segment shell, the two 9-pounder | 
guns gave about equal results, which were, however, | 
inferior to those given by the 12-pounder breech- | 
loading gun, a result which led the committee to | 
suppose that the 9-pounder muzzle-loading segment 
shell, which is at present only experimental, is not 
of asuitable form. With regard to common shell 
fired with percussion fuzes to burst on graze, the 
9-pounder muzzle-loading gun showed a superiority 
over both the breech-loading guns. The experi- | 
ments with case shot were not conclusive in any 
way; the patterns tried, with the exception of the | 
9-pounder muzzle-loading case shot, were merely 
experimental, and the results of the practice showed | 
that they all required considerable improvement. | 
When rapidity of fire is combined with steady and 
deliberate aim, the muzzle-loading 9-pounder gun | 
was found to have invariably the advantage, which | 
accords with the experience of the School of Gun- 
nery, from trials made at Shoeburyness between 
muzzle-loading and breech-loading field guns. The | 
reasons for this may be thus accounted for—that | 
with the muzzle loader the operation of loading is 
of the simplest character; the shot and cartridge 
are rammed home simultaneously, and the opera- 
tion does not interfere with the laying of the gun, 
which can be —— with at the same time. 
With the breech loader, the breech has first to be 
opened, the shot and cartridge then inserted and 
rammed home separately, the breech has then to be 
screwed up, and the gun cannot be laid until the 
breech is Kb 

The cost of a subdivision of each nature of gun 
with two lines of wagons is estimated as follows: 


&2aéd 

9-pounder breech loader 601 5 2 

12-pounder “ 618 16 8 
9-pounder muzzle loader (bronze) 685 111 


These estimates provide for wrought-iron carriages, 
but to the first two must be added the cost of the 





special tools required for repairing the breech-load- 
ing guns, and of the additional stores carried by 
each battery of those guns (but which are not re- 
quired with muzzle-loading guns), amounting to 
85/. 6s. 1d. The cost of maintenance being regu- 
lated by the effects of wear and tear, is necessarily 
variable, but under like conditions and circum- 
stances the committee satisfied themselves that the 
breech-loading gun would require a certain expen- 
diture in excess of that of the muzzle loader, look- 
ing to the additional tools and stores carried by each 
battery of breech-loading guns, and to the cireum- 
stance that skilled and specially paid armourers are 
attached to each battery for the purpose of attend- 
ing to the repairing of vent pieces and breech screws, 
and to the repairs of all the more delicate mechanism 
of the breeeh-loading gun. As a case in point, the 
committee instance that at the completion of the 
recent trials, the vent coppers of the three 12- 
pounder breech-loading guns had to be renewed 

As regards the gun itself the committee unhesi- 
tatingly give preference to the muzzle-loading gun, 
both in respect to simplicity and facility of repair. 
The question of relative endurance depends entirely 
upon the material of which the guns are made, and 
ean, of course, only be comparable under like con- 


| ditions. ‘The breech-loading wrought-iron guns of 


the service, with their lead-coated projectiles, are 
practically indestructible. Of the bronze muzzle- 
loading rifled 9-pounder guns, which have been re- 
cently under trial at Shoeburyness, one fired 2673 
rounds, and another 1362 rounds, without their ac- 
curacy being seriously impaired ; on the other hand, 


| another gun is reported to have become unservice- 


able, through honey-combing, after firing 798 


| rounds ; and of the three guns under trial at Alder- 


shot by the committee, two are reported unservice- 
able by the superintendent, Royal Gun Factories, 
through the same cause, after firing 240 rounds. 
As regards the material for guns, the committee 
unhesitatingly pronounce in favour of wrought iron 
and steel as against bronze, whether the gun be a 
muzzle-loader or a breech-loader. ‘The difference 


lin cost between the two for a 9-pounder muzzile- 


loading gun of § ewt. appears to be only 12/, in 
favour of bronze, the cost of a wrought-iron gun, 


with steel tube, being estimated at 86/., and of one 
of bronze at 74/. The committee express their 


opinion that considerations of manufacture favour 
the adoption of bronze for muzzle-loading guns for 


| India, but that the same caunot be accepted as ap- 


plying to this country, and that, taking weight for 
weight, far greater endurance will be attained by 
the present mode of construction than by the use 


|of bronze. With regard to ammunition, equipment, 


&e., the committee do not consider that any appre- 
ciable difference will be found between the endur- 
ance of the breech-loading and muzzle - loading 
stores. 

The service breech-loading system, owing to the 


| absence of windage, necessitates the employment of 


a mechanical arrangement for lighting the time 
fuze. This is effected by the employment of a de- 


| tonator,which has proved to be highly sensible to 


climatic influences. ‘The muzzle-loadmg gun, on the 
other hand, has the advantage of being able to use 
an ordinary wood time fuze, which experience has 
proved to be little, if at all, affected by climate. 


| As regards cartridges, the breech-loading guns have 


the advantage of requiring the lubricators, but in 
respect to other stores, little or no difference exists 
so far as regards their capability to bear the tests of 
travelling or climate. 

The only additional points of comparison which 


| the committee considered it desirable to ascertain 
| were—l. The relative facility of entrenching the 


guns in the field. 2. The amount of cover afforded 
by each nature of gun to the detachments serving 
ithem. The result in both these cases was in fayour 
|of the breech-loading gun. 

| Sammarising the report, of which the fore- 
| going is a tolerably copious abstract, it appears that 
|} in respect of shooting the 9-pounder muzzle-loader 
jand the 12-pounder breech-loader are about ona 
| par, whilst the 9-pounder breech-loader is inferior 
|to both. The advantages of simplicity, facility of 
repair, ease of working, rapidity of fire, original 
cost, and cost of maintenance, are all in favour of 
the muzzle-loader, whilst the breech-loader pos- 
sesses the advantage of affording a superior amount 
of cover to the detachments when entrenched and 
in the open. The conclusion of the committee is 
that, on the whole, a muzzle-loading gun is more 
efficient for war purposes, and they recommend 
that, if adopted for home service, they be made of 
wrought iron with steel tubes. 
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The report of the committee is accompanied by | tenant Crompton's stateménts are correct, a fifteen- | kingdom, the fact that only two ba nga have 
several appendices, giving the results in detail of|ton roller must develop 51.76 indicated horse | occurred during the year is one of strongest 
their several experiments, and from which the fore- atom when moving at the rate of 2) miles per = favour of systematic inspection that can 
going conclusions have been arrived at. One/hour. Considering that Messrs. Aveling and/| be adduced. It es that what}can be achieved 
member alone, we observe, dissents from the final | Porter fit each of their fifteen-ton rollers with a/|in one class of is eq) with other 
opinion of the committee, except as regards the | boiler and cylinder, &c., of the dimensions of their classes, and shows that must not be 


material of which field guns should be made, he 
considering ‘‘that the 12-pounder breech-loading 
gun is better suited and more efficient for war than 
the 9-pounder muzzle-loading gun, with any pro- 
jectile that has been devised for it.” We observe, 
however, that the report has been adopted by the 
Secretary of State for War, and it may therefore be 
concluded that the contest between muzzle-loading 
and breech-loading guns has now been definitively 
settled, so far as this country is concerned, 


TRACTION ENGINE RESISTANCES. 

LIEUTENANT Crompton, *“* R.E.,” has lately pub- 
lished, in the columns of a contemporary, a some- 
what remarkable ag on “The Properties of 
Elastic Tyres.” We do not know Lieutenant 
Crompton, neither do we know to what title the 
letters appended to his name refer—for, in searching 
the “ Army List,” we have found but one Lieutenant 
Crompton in the Royal Engineers, and we have 
been informed that Ae is xo¢t the writer of the article 
we have mentioned —but we should judge, from the 
tone of his paper, that he is a great enthusiast in 
the matter of india-rubber tyres. In fact, his paper 
mainly consists of an enumeration of the vast ad- 
vantages which, according to his ideas, attend the 
application of such tyres to traction engines, no 
notice whatever being taken of the numerous draw- 
backs by which the use of such tyres is attended. 
Our own opinions of india-rubber tyres we gave 
plainly in December last (vide page 425 of our last 
volume), and we have not since met with any rea- 
sons for modifying the views we then expressed— 
views which, we need scarcely add, differ to a most 
important extent from those of Lieutenant Cromp- 
ton. It is not this difference of views, however, 
that has led us to notice Lieutenant Crompton's 
paper here. Many of the advantages of india-rubber 
tyres, so plausibly urged by that gentleman, are so 
ntirely matters of his own opinion, and are so totally 
insubstantiated by definite proofs, that it would 
10t be worth while for us to waste time in arguing 
on them, But, in addition to these expressions of 
opinion, Lieutenant Crompton makes certain de- 
inite statements concerning the rolling resistances 
of engines and wagons mounted on rigid and elastic- 
tyred wheels respectively, and as he lays down 
these statements authoritatively, as if they were 
the results of actual experience, it may be worth 
while to criticise some of them, We are, of course, 
willing to admit that over rough and uneven roads 
the rolling resistance of elastic-tyred wheels will be 
less than that of rigid wheels (and if india-rubber 
tyres would last for ever, and if their cost was low, 
hey might therefore be employed on such roads 
with advantage); but when Lieutenant Crompton 
nformas us that on newly broken stone the rolling 
esistances of elastic-tyred wheels is 1101b., and 
that of wheels with rigid tyres 440 1b. (!) per ton of 
load carried, we may be excused for making a few 
simple calculations to verify his results. The im- 
mediate result of these calculations has been to 
enormously increase our respect for Messrs. Aveling 
and Porter's steam road rollers. We always ad- 
mired these machines, and considered them excel- 
‘ently adapted for the work they had to perform ; 
hut we never, until we read Lieutenant Crompton’s 
able of 8, appreciated their enormous 
power-generating qualities. A few figures will ex- 
plain what we mean. Messrs. Aveling and Porter's 
rollers are capable of travelling easily over a newly- 
laid road at the rate of 24 miles per hour, or 220 ft. 
er minute, and, according to Lieutenant Cromp- 
on, the power which they expend in overcoming 
the rolling resistances would thus be 220 x440= 
16,809 foot-pounds for each ton of their weight. 
But the frictional resistances of the engine, gear- 
ing, and pitch chains, &c., may certainly be taken 
as absorbing 15 per cent. of the indicated power, 
and thus the latter would have to be greater than 
that required to overcome the rolling resistances in 
the proportion of 100 to 85, or, in other words, 
the indicated power developed must amount to 
96800 « 100 


resistance 


: = 113,882 foot-pounds per minute, or 
8) 

451 horse power, for each ton of the roller’s 

ight 

hus it follows that if—we say if, mind —Lieu- 





ordinary six-horse engine, such a result as that 
above stated is, to say the least of it, somewhat 
surprising, and it will probably lead most to 
suppose that Lieutenant Crompton’s table of re- 
sistances requires some revision. We may further 
direct Lieutenant Crompton’s attention to the fact 
that London two-horse omnibuses, weighing, loaded, 
over 2 a Sams, are frequently drawn over ry of 
newly-laid roadway at the rate of four miles per 
hour, and that thus, if his data as to the rolling 
resistance of rigid wheels is correct, each horse 
must, under such circumstances, “indicate” 6} 
horse power, and exert a dead pull equal to more 
than half his own weight! Probably he (Lieu- 
tenant Crompton, not the horse) may find this 
‘fact’ in natural history interesting. Some of 
Lieutenant Crompton’s other statements—such, 
for instance, as that on soft grass land the rolling 
resistance of rigid wheels is 3} times as great as 
that of wheels with elastic tyres, and that on such 
land rigid wheels ‘‘ possess practically no adhesion 
at all”—we may orohably comment upon hereafter. 


RAILWAY DISASTERS. 

Tue year ending 1870 has been unusually prolific 
in railway accidents, and the able me | careful 
manner in which all these disasters have been 
analysed by Captain Tyler in his report, recently 
published, will be found especially useful just at 
the present time when the question of reform in 
railway management is occupying the attention of 
the Government. The fact is pointed out in the 
commencement of the report that no less than one 
death in every 4,651,000 of passenger a has 
taken place, a proportion to find the parallel of 
which it is necessary to look back to the years 
1847-49, when, however, the proportion of fatal ac- 
cidents to journeys was even less, and this at a time 
when trathe was far lighter, when speeds were 
slower, and railways lacked a thousand of those 
appliances and aids to security they at present 
enjoy. But it must be remembered that the actual 
number of railway casualties form no fair criterion 
by which to judge of railway progress. One acci- 
dent more or Jess may swell the proportion above 
or sink it below the average, and therefore the 
figures themselves give no absolute results, any 
more than do the absolute number of disasters that 
may have occurred within a given period upon any 
one fortunate or unfortunate line, enable us to judge 
whether such a line is well or badly managed. 

During the twelvemonth upon which Captain 
Tyler reports, there were conveyed over the 14,000 
and odd miles in the United Kingdom about 
307,000,000 passengers, of whom 66 were killed, 
and 1084 were injured from causes beyond their 
own control, these casualties being divided between 
131 accidents, a number 57 per cent, in excess over 
the average of the past five years, which has stood 
at 83 per annum. 

Railway accidents may be grouped under three 
general heads, namely, those arising from defects in 
permanent way, those arising from defects in rolling 
stock, and those due to errors in working. Dividing 
the accidents of 1870 somewhat more minutely, we 
find that the causes which led to the 131 casualties 
are divided in the following proportions : 

6.87 per cent. were due to defective permanent way. 


7.63 ,, 4 were due to failures in railway stock. 
63.37 ,, ., were due to collisions. 
10.68 ,, ,, arose through errors in working the 
points. 
4.58 ,, ,, happened upon inclines. 
687 ,, , tose from miscellaneous causes. 
100.00 


This last-named division need not be at all con- 
sidered ; the proportion is insignificant, the causes 
beyond the range of classification, whilst the still 
smaller percentage of those accidents which hap- 
pened upon inclines are referable almost entirely to 
gross carelessness. There remain, then, the three 
other classes, of which, by far the largest, is that 
due to collisions of every description. 

It is a fact, not a little remarkable, that out of 
the causes first enumerated in the above list, ram 
two were due to boiler explosions, one of whi 
had fatal consequences ith so many thou- 
sands of locomotive boilers at work throughout the 





w one’s , Viz. : 
18 killed at the Newark onium on the. 
Northern Railway ; 8 killed at the Hatfield acci- 
dent. The rest, with one ex , were acci- 
dents of a comparatively trivial kind. It is worthy 
of remark that only one failure of a wagon axle 
is re , nanicly, the one in the goods train 
at Newark, which led to such fatal consequences, 
and this axle was of a very old-fashioned pattern. 
When it is considered that there are upwards of 
500,000 axles upon the ge stock of railways in 
the United Kingdom, it will be understood how 
much reliance can be placed in the various com- 
panies upon this point, and that although it is im- 
—— to eliminate altogether this source of 

ger, it is reduced to such a small matter as to 
be almost disregarded. Moreover, it must be re- 
membered that it often happens, as was notably 
illustrated in the Newark accident, that a combina- 
tion of circumstances helps to produce the cata- 
strophe, and that as in this case just quoted, the 
broken axle alone was not the whole cause of the 
accident. With regard to the fastening of tyres 
in such a way as to lessen the chances of their 
breaking or leaving the wheels, Captain Tyler 
points out some of the best means for doing this, 
and recommends the adoption of some more certain 
and uniform method than is at present generally 
adopted, 

As to the nine accidents which were accom- 
anied by six deaths, and forty-one individual 
injuries, and which arose through defects in the 

rmanent way, it is certain that all of them 
folonged to the so-called preventible class. One of 
the evils inst which railway companies have 
always to fight, and over which they will never be en- 
tirely successful, enters into the cause of evils of this 
class—the unreliability of servants, a neglect of in- 
spection of permanent way, and the carelessness of 
platelayers. It is justly pointed out that with all the 
care of supervision, the perfection of system, and all 
the means which from year to year are adopted to 
secure increased reliability durability of per- 
manent way, it is impossible to insure that atten- 
tion and care, amongst the army of 14,000 plate- 
nr who are employed upon railways, and upon 
whom the safety of the traffic depends, which is 
nec for the absolute prevention of accidents 
arising from defects in the permanent way. The 
diminution of this class of accidents, however, is 
very strongly marked; ten years ago 10 per cent. 
of railway accidents arose from this cause ; the last 
report shows that this proportion has been reduced 
to 6.87 per cent. Part of this reduction is due to 
the increased care and attention of platelayers, and 
part to the improvements in construction of perma- 
nent way. It is therefore reasonable to suppose that 
every year will continue to show an increased re- 
duction. 

But a probable source of danger is pointed out 
by Captain Tyler, to which the attention of rail- 
way rs should be earnestly directed, The 
deterioration of iron bridges, which have seen ser- 
vice for many years, is now becoming marked, and 
some cf these having been constructed for lighter 
loads than those to which they are at present sub- 
jected, renders the necessity of their careful inspec- 
tion all the more important. The renewals and re- 

irs of these structures, it is urged, should be taken 
in hand before signs of weakness conspicuously 
manifest themselves, for if this be neglected, many 
serious accidents may be expected to succeed one 
another, 

It is somewhat remarkable that the 61 accidents 
arising from collisions of trains following one an- 
other on the same line of rails, or at stations or 
sidings, were accompanied only by 14 deaths, just 
half the number which resulted from the § ac- 
cidents due to broken axles and tyres. The London 
and North-Western Railway again was most unfor- 
tunate, 18 of the accidents causing 8 deaths, and 
189 individual injuries having happened on this 
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line Taken collectiv« ly, 31 out of the 61 collision | Defective signal poe point arrangements 60 
accidents were characterised by defective a ge | Want of means for ascertaining the correct 
ments of points and signals, and 36 cases wer ne ; fontic. . 
marked by an absence of ang: nts for securing > oe improved regulations, or defective on 
lArKe yan nu +} arrar ment ih diseipline 27 
sulheient space between trains ; in 52 cases there | Want of telegraph communication or of sys- 
was carelessness or ignorance on the part of the tems for securing intervals of space between 
railway servants, in 15 cases there were inadequat trains 15 
regulations, in 6 there was insufficient brake power Want of cere, or mistakes of officers or eervants 88 
aud in | there was no means of correctly ¥ a Excessive speed, with reference to ¢ aditions of 
road or rolling stock 2 
taining the tims Foggy weather 17 
It was ascertained that out of ti ' OUR Improper interference by persons n t under the 
cases connected with official nevliz control of the company < 
there were only 2 in which proper arrange ta for It will be observed how larg a proportion of the 
working the points and signals ex 1: and t as, above enumerated ct directly upon the 
fact preves conclusive ly the marvell re of the way compani most ¢ icnously in defeetive 
railway servants intrusted with this wor wi raffic accommodation imperfect signal and point 
acquit themselves of the 1 sponsible labour placed | arrangements, absence of proper regulations, and a 
upon them with cotpparauiy y 80 Tew fatiure want of suitaiie means tor maimntaming sufficient 
It is to be remembered that defective arrang: pace between running trains. Besides these CAUSES, | 
ments only become publicly know: ilter some 7 wever, most of the others incul pate the companies | 
catastrophe has taken place, but that such ar-| indirectly imperfections of constructio: and main- | 
rangements exist all over the country, and often | tenance. carelessness on the part of officers, and | 
that accidents are only averted by good fortune and | those accidents arising through foggy weather. In- 
the care of the railway servants fhe evidence, | deed, the whole list of casualties may be refé rred | 
indeed, goes wholly to prove that defective arrange- | to preventible causes, and it exposes a condition of | 
ments induce carelessness, and that ith perfect | things in which reform is absolutely required, and | 
appliances in the hands of the « mployés, such acci- | by which the number of accidents w ould necessarily 
dents practically disappear, therefore the entire re- | be reduced, although even with a system theoreti- | 
sponsibility of those that do occur rests with the! cally perfect. accidents arising from unforeseen and } 
railway companies unavoidable combinations of circumstance, and from | 
Only 2 accidents from fracture of couplings oe- | the fallibility of employés, must always occur, } 
eurred. Out of the 36 casualties arising from a aptain ‘T yl r dwells at cousiderable length upon | 
want of a proper space between running trains, 8 | the most striking points which suggest themselves 
oceurred in | laces where the block was in | for reform. and expresses himself especially uUpOR | 
force ; but mall of these cases the ents were | the question of extended Government interference | 








traceable to defective arrangements, accompanied, in upon railways. 

most instances, by a lack of presence of mind, o1 With regard to the improvements urgently re- 
by carelessness on the part of the signalme Out | atired in the matter of brake power, it is observed, 

of the _ collisions at junctions, 6 occurred pon | that while upon lines with steep gradients, or upon 

the London and North-Western Railway. but none | such asinvolve fre quent stoppage s, different systems 

of them were accompanied with fata! ucamanana of continuous brakes have been introduced, and with 

‘The causes which led to the whole of these casual- | resulta that leave no doubt as to their value But 

ties are in effect identical with those just described, | it is nevertheless the case that upon many even of 

the same evils existed, calling for the same remedies, | the more important lines, more ingenuity is shown 


; 


With regard to the 2 accidents from collision upon | in finding objections to the application of continuous 
double lines of way, between trains meeting in « p- | brakes than in overcoming the difficulties of theu 
posite directions, but little need be said, they are | application. Possibly Captain Tyler, in penning this 
BO ¢ xceptional m their character. One arose from | remark, had in his mind the London and North- 
the criminal carelessness of a driver, who quitted | Western Railway amungst others. As is generally 
his engine, leaving it in charge of the fireman, who | known now, that ec: mpany is adopting universally 
slipped from the foot-plate while the engine was in lark’s system of continuous brakes, and therefore 
motion, and the latter escaping, came into collision | the remark no longer applies to them. ‘This system, 
with an express from London to Glasgow, near the | amongst others, is specially recommended by ¢ ‘aptain 
Gartsherrie Junction. In the other ca on the | Tyler, and the extensive experience obtained with 
North-Eastern Railway, the pointsman set the | them fully warrants his remarks, 
points of a cross-over road in a wrong direction, and The employment of servants, the number of hours 
turned an advancing train upon the wrong line. In| they are kept at work, and the regulations for their 
this case the facing points were unlocked, and the | di ciplir e is also dwelt upon, and it will be gathered 
accident which occurred, was inevitable sooner or | from the fact. that as so many accidents are traced 
later. directly to the carelessness and mistakes of employés, 
rhe Carlisle accident on the London and North- | there is much room for in provement, The ordinary 
W estern Railway, which is fresh in the remembrance | time for signalmen to be kept on duty for day and 
of every one, is the sole instance of collision between ght service is 12 hours, with 12 hours rest; in some 
two trains at a pomt of crossing of one line by | cases three men are employed for the 24 hours’ work, 
another. Negligence, and the want of safe ty points | but this time is very greatly and generally exceeded, 





and locking levers, working in connexion with th 18, 25, and even 37 hours being common periods | 
signals, caused this disaster. of duty. Thisis of course inexcusable, and is one of | 

Five out of the fourteen coll nsequence | the fertile causes of accident; a false economy en-|1 
of passenger trains being wi turned into ourages the compas ies to reduce this portion of their | 





staff to its lowest possible force, and any irregu-| 


skdings, or otherwise through Lay te, « 
ity which prevents the men from being relieved 


acing 4 
eurred on the London and North-West« : Railway le 











| for their 
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dent upon varying conditions, such as those working 
in connexion with a sea service, or where an excess of 
temporary local or excursion traffic interferes with 
the regular business of the line ; but such things as 
these are among the unavoidable contingencies of 
railway management, and have to be duly provided 
for; with proper regulations they involve no 
dangers, and indeed no inconveniences, further than 
a temporary delay of business. 

Increased accommodation and sidings for goods 
traffic are almost universally required upon our 
main lines of railway, and the absence of them is 
always attended with inconvenience and danger. 
It is evident that, where required, siding accommo- 
dation should be provided, whereon goods trains 
should be passed, cither for clearing temporarily 
the main lines, or for making up, shunting, loading, 
or unloading of wagons. And these sidings should 
be so connected with the main line by locking points 
as to make it impossible for any goods trains or 
wagons to leavé the sidings by mistake or accide nt, 
The main lines should not only be employed solely 
egitimate purpose, that of a highway for 
the conveyance of traflic, but they should be shut off 
from all sidings, in such a manner as to render acci- 
dents—which the existing condition of things too 
often permits — practically impossible. Captain Tyler 
points out, as an example of the absolute safety 
that can be obtained with heavy and perpetual 
traffic, the arrangement at Cannon-street Station. 

‘ The traflic of that station, with trains continually 


| crossing each other, by daylight and in darkness, 


in fog or sunshine, amounts to more than 130 in 


jthree hours in the morning, and a similar number 


in the evening, and altegether to 652 trains, con- 
veying more than 35,000 passengers in the day 
asa winter, or 40,000 passengers in the day asa 
summer average. It is probably not too much to 
say that, without the signal and point arrangements 
which have there been supplied, and the system of 
interlocking which has there been so carefully 
carried out, the signalmen could not carry on their 
duties for one hour without accident. In this case 
there are as many as 67 levers for working points 
and signals in one cabin, and the apparatus is of 
the most complicated description. On the other 
hand, 5 persons were killed, and 59 injured at 
Brockley Whins, solely fro mn the want of a similar 
apparatus of a simpler “kind.” The South-Eastern 
Railway is one of the lines upon which no accidents 
were recorded during the past year. 

Connected with the improvements of introducing 
additional sidings and waiting places for trains, are 
the equally important and imperative alterations 
which would make space, and not time the measure 
of distance between trains. On some of the rail- 
ways, where the block system is in operation, acci- 
dents have occurred, as we have seen, but in all 
these cases there existed deficiencies in the ar- 
rangements which led to the casualties. On those 
lines where the system is effectively worked, a de- 
gree of security unattainable by any other means is 
obtained, and though it necessarily involves a cer- 
tain amount of extra expense, the outlay is more 
than compensated by the immunity from accidents 
and their consequences. 

As the most unfortunate amongst " the different 
ailway companies during the year, Captain ‘Tyler 
draws attention to the, 1 ondon and North-Western 
Railway, and to the fact that nothwistanding their 


1| vast traffic and corresponding liabilities, the mana- 


and thus occasioned the 3 deaths ref rabl to this | at the ane een eee an undue amo wy work | gers of that line have failed in taking the neces- 
class of accident In at least twelve out of tl ipon them. Captain Tyler points out, that, bearing | sary precaution for securing safety. ‘Twenty-five 
fourteen accidents the signalmen were in fault. but upon this subject of excessive duty of servants, is the f ut of the 34 accidents occurred from collisions, 5 
in only one instance were the arrangements they | highly important fact, that in many instances there | from the trains having been turned through facing 
had to control perfect. exists an insufficiency of efficient regulations, and | | points, 2 more from the carelessness of plate layers 
The six accidents upon inclines were attended |in others, a laxity which takes no heed of irreg u-| | from the fracture of a tyre, and } from the break- 
‘ extremely fatal results, 15 deaths having oc- ties, or at all events permits them, until some | ing away of a carriage on an incline. Amongst 
curred from this cause, the most notable being that | deplorable accident occurs which draws public at-| them 28 instances of servants’ neglect is evident, 
upon the Manchester, Sheffield, and Lincolnshire ntion to the existing condition of management, | 17 where the adoption of the block system would 
Railway, in which 15 passengers were killed and 62 | with the just effect of reducing th public confi- | bave probably prevented the casualties, 9 were par- 
persons injured. In this case 12 wagons standing | dence, and he rightly observes that a strict disci- | tially brought about by a deficiency of proper regu- 
on the 1 am line, on a grade of l in 119, ra back | lis and an infe rio system work with better | jati ys, and 17 cas of defective signal and potnt 
, & standing passenger train. Che accident was | results than the best pos ible system and lax disci- | arrangements were proved, besides several! “air 
due to extreme carelessness, and an sence of | pline. Infringement of printed rules is also fre-| shortcomings equally important. It is probabl 
proper and protected sidings if rently force . upon ra Mane servants by insufficient | that the work rat ay the London and North- 
Reviewing the general causes which have, sepa- | station and siding accommodation, it often being | Western Railway exceeds its capacity, and the 
rately or together, caused the accidents upon which | impossible, for example, to clear a line in the re- | widenings now in progress will do much towards 
he reports, Captain Tyler classifies as { Ws | quisite time before the arrival of a passenger train, | re lieving the main lines; but it is evident, also 
Fractures of couplings b | when there are no sidings. lthat with arrangements so defective in many re- 
a ROR age ay 2 It is pointed out that, although wopunctuality has spects as recent experience has shown them to be, 
Dalietive erccantds = =o fee toate a | been the canse of many seri weg y accidents still } an average « degree of safety cannot be expected. 
Insufficient of inexperienced “aio th tne | it is imape asible, especially upon lines doing a large Captain Tyler makes some suggestions relative 
hours for duty i ae jamount of traffic, to insure chs trains arriving in | to the management of trains during foggy weather, 
r 1 10 | tiny trains. moreover. are on come railways depen-! and reeommends that, under such circumstances, 


] ficient brake power 10 | 
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a reduction of speed should be made, and the trains 
only allowed to run slowly. ‘There is some show of 
reason to support this argument, but we believe it 
to be a fallacious one, and likely to produce more 
accidents than it would prevent. When dense 
fogs occur, the frequent practice of allowing only 
trains of absolute necessity to depart, clears the 
lines, and thereby reduces the chance of danger, 
whilst with efficient signalmen, it would be almost 
impossible for a driver to pass signals unknowingly, 
even though the fog be a sudden and partial 
one. On the other hand, where a driver exercises 
his own diseretion as to speed, in dense weather, an 
element of uncertainty would be introduced, produc- 
tive of danger, and the necessity of increased watch- 
fulness on the part of the signalmen would not be 
so apparent. It is on such occasions that the value 
of a prompt and efficient staff is made manifest. 
Captain ‘Tyler's remarks upon an extended system 
of Government interference with railway manage- 
ment are so excellent that we regret we cannot re- 
produce them, ‘They are the more valuable as they 
come from an experienced officer of the Board in 
which it is now sought to vest an extended autho- 
rity. Looking at the question simply with the 
object of ascertaining if any additional security to 
the public would be secured by official interference, 
it is pointed out that although many of the causes 
of accidents arise from the neglect of precautions, 
the enforcing of which would inevitably reduce the 
number of casualties, still the moral and financial 
effects of those accidents bring as great a pressure 
upon the railway companies as any legislation or 
interference from without would do. Moreover, 
any official action must necessarily have the result 
of relieving railway companies of a part of their 
responsibilities and of dividing control, most un- 
desirable conclusions to bring about. The managers 
of railways themselves are the most competent 
judges to decide what improvements are necessary, 
and the most fit to carry out those alterations, and 
any direct interference in matters of management 
or detail must infallibly result in mistrust, con- 
fusion, and a condition of things worse than before, 
Such a responsibility the Board. of Trade may 
well shrink from, and while it is their duty to 
bring prominently before the public, all shortcom- 
ings on the part of the railway companies, tending 
to the public disadvantage, it rests with the com- 
panies themselves to effect the necessary reforms. 
In a vast railway network, heavily burdened with 
traffic, like that of the United Kingdom, deficiencies 
in system, faults in management, carelessness of 
employés, and laxity of employers inevitably exist, 
and though railway managers and engineers were 
never more desirous nor more energetic than now, 
in seeking to reduce the chances of disaster, it is 
certain that experience will always, more or less, be 
dearly bought by the occurrence of accidents that 
will reveal from time to time new points of weak- 
ness in the great system of railway management. 


ry , rr s 
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ae 
The Student’s Guide to the Practice of Measuring and Valu- 
ing Artificer's Works: Containing Directions for Taking 
Dimensions, Abstracting the Same, and Bringing the 
Quantities into Bill, with Tables of Contracts for Valua- 
tion of Labour. Originally edited by Epwarp Donsoy, 
Architect. New Edition, with additions in mensuration 
and construction, and several useful Tables for facilitating 
caleulations and measurements, by E. Wynpuam Tarn, 
M.A., Architect. With nine plates and forty-seven wood- 
cuts. London: Lockwood and Co. 

Tur book before us has ite history. The matter 
upon which it was originally based was written 
many years ago by an experienced architect and 
surveyor, who on his death left the manuscript in 
an imperfect state. ‘This manuscript was put in the 
hands of Mr. E. Dobson, who added to and prepared 


it for publication, the result being a book which 
was long the standard work of itskind. ‘This book | 
was in its turn taken in hand by Mr. E. W. Tarn, | 


who has revised and enlarged it, and who has thus 
produeed the work now under notice. Mr. Tarn’s ad- 
ditions inelude a variety of useful information con- 
cerning the technicalities and modes of construction 
employed in the various trades whose work 


ioreover, introduced such modifications as were | 
necessary to adapt to the requirements of present 
practice, 

rhe introduction, which contains much useful 


advice as to the system to be adopted in measuring 
p work, is left as written by the original author ; 


and it is followed by a chapter dealing’ with 
mensuration, duo-decimals, and other elemen 

matters. To this chapter are appended tables of 
the cubical measure of timber, value of scantlings, 
superficial area of glass, &c. The next chapter 
deals with excavating and well sinking, and contains 
information as to the modes of estimating the labour 
employed in making excavations and similar matter. 
Next comes a chapter on brickwork, concrete, tiling, 
and slating, this chapter including explanations of 
the technical terms used by bricklayers and slaters, 
and very full directions for measuring up and valu- 








the | 
book explains the method of measuring, and he has, | 


ing the different kinds of work dealt with. ‘The 
fourth chapter treats, in an equally complete 
manner, of carpenters’ and joiners’ work, both this 
and the preceding chapter being illustrated by well- 
cheated plates, in which various examples of work 
are shown drawn in full detail, and to a good seale, 
so that the directions for measuring up may be 
readily understood, 

The fifth chapter deals with masonry, and com- 
mences with an account of the properties of the 
different varieties of stone in general use for build- 
ing purposes, this being followed by explanations of 
the technical terms used by masons and by minute 
directions for measuring masons’ work of different 
kinds, reference being made to the engravings in 
which various examples are shown. The sixth 
chapter treats in a similar manner of plasterers’ 
work, while the seventh deals with smiths’ work, 
ironmongery, and bell-hanging. ‘This last-mentioned 
chapter includes some useful notes on the properties 
of cast and wrought iron, together with rules for 
the strength of girders and eclumus, tables of the 
weight of wrought iron of various sections, notes on 
fireproof flooring, &c. The ninth chapter treats 
very fully of painters’ and glaziers’ work, yer 
hanging and decorating, while the tenth, and last, 
deals with various matters, such as warming and 
ventilating, revolving shutters, lightning conductors, 
asphalte, &c., the final section including directions 
for estimating the obstruction caused by new build- 
ings to ‘ancient lights,” tables being added for 
facilitating the preparation of such estimates. 

Altogether the book is one which well fulfils the 
promise of its title-page, and we can thoroughly 
recommend it to the class for whose use it has been 
compiled. Mr. Tarn’s additions and revisions have 
much increased the usefulness of the work, and 
have especially augumented its value to students. 
Finally it is only just to the publishers te add that 
the book has been got up in excellent style, the 
typography being bold and clear and the plates 
very well executed. 


Breweries and Maltings: their arrangement, construction, 
and machinery. By Groner Scamett, A.R.1.B.A., 
Brewers’ Consulting Engineer and Architect. London 
and Edinburgh: A. Fullarton and Company. 

| Tue very neatly got up volume bearing the above 
title is intended to guide brewers ‘in the arrangement 
and construction of breweries, and in the selection 
of the best kinds of brewing plant, and it will no 
doubt serve its purpose well. Te consists altogether 
of nineteen chapters —some of them. very brief, 
however—dealing respectively with the selection of 
la site for a brewery, and the general principles of 
arrangement of the buildings ; wells and water; 
engines and boilers; machinery ; malt mills ; malt 
| * jacobs” and screws ; mashing machines and tuns ; 
|pumps; hoisting machinery; grist cases and 
hoppers ; boiling ; coolers; refrigerators; ferment- 
ing tuns; cleansing vessels ; pipes; cooperage and 
maltings; cost of erection; and description of 
plates. To these chapters there are appended some 
tables and useful memoranda, some information 
concerning excise licenses, and a very useful elassi- 
fied list of patents relating to brewing and malting, 
which has apparently been compiled with great 
care. 

Mr. Scamell’s first chapter is an excellent one, 
and contains some very useful advice about the 
selection of a site for, and the general arrangement 
and constraction of, a brewery; particular attention 
| being directed to the importance of securing a good 
| water supply, and the necessity of taking means to 
| obtain a | eae good foundation for the build- 
lings. The question of water supply is also further 
dealt with in the sécond chapter, which contains 
some brief general information on well sinking and 
boring, and also on the construction of tanks and 
cisterns. In this chapter, however, we find that 
Mr. Seamell has made some siips in his rules for 
calculating’ the capacity of circular cisterns and 
for ascertaining the amount of storage required for 
| the rain water collected on a given roof area. 








Thus, on p. 19, we find the former rale given as 
follows; —“ Find. the depth and diameter, and 
multiply the square by the decimal .0034, which 
Se eet ered et 
ti this the de “ 
the pea will be the number of Lecstas thd Cietoen 
will hold.” This rule is far from: being clearly 


stated, as it leaves it an 
or. 
undoubtedly the latter is meant. 

iven, however, does not afford 
‘or instance, with a cistern 60 in, in diameter, the 
contents per inch in depth would, according to Mr, 
Seamell’s rule, be 60x 60x .0034==19.24 gallons, 
whereas the actual capacity would be 10.19 
Again, there being 36,gallonéin a barrel, the con- 
tents of a cistern im barrels perifiot in depth is 
obtained simply by ie ee. conan in gallons 
per inch in depth by 3, and thas the actual contents 
per foot in depth of suéh/a eistepm-as. we have just 
mentioned would be 3.39 barrels, whereas a table 
on page 19 of Mr, Seamell's book gives it as 4.66 
barrels. It is only fair to Mr. Seamiell to state, how- 
ever, that on page 105 of his work there is another 
table, in which the me Sa are given. 
In the rule we have just quoted, the divisor 314 is 
used to reduce the contents in to the con- 
tents in barrels; thisisan ¢ it mistake, as the 
divisor should of course be 86.'° Im the rule for cal- 
culating the amount of rain water collected by a 
given roof area, the divisor 314 is also erroneously 
substituted for 36, and in the same rule the divisor 
231 is employed instead of 277.274, to reduce the 
rainfall in cubic inches into gallons, These are 
blunders which we trust to see corrected in a future 
edition of Mr. Seamell's work, as they mar a book 


of a very usefal kind, ay 

The third c treats of the management of 
engines and , and contains’ some sensible 
hints about boiler setting and firing: On ° 28 
our author gives a rule for calculating 
power of am engine in which, by # clerical error, 
the quality #5," is stated to be the Je 
stroke in ¢ ” whereas * feet” ia. 


rule, as it stands, gives owe being 
twelve times as great pag su Sales to far the 
error is almost a sélf-evident one; but we never- 
theless point it out, as Mr. Scamell’s book will 
recap get into the hands of many who know 
ittle about steam engines, and an opportunity of 
correcting the mistake should not therefore be al- 
lowed to pass. Chapters IV. to XVII. inclusive, 
deal with the various detaila of brewery and malt- 
ing plant, and they all abound with useful hints, and 
are written in a manner which shows the thorough 
practical acquaintance of the author with the subject 
of which he treats. The eighteenth cliapter is also a 
very useful one, containing, as it does, culars 
of the approximate cost of breweries of different 
sizes, ind arranged on different creme, plates being 
b « grmas which show clearly the main features of 
the breweries to which the estimates refer. This 
chapter also comprises a few pages devoted to the 
subject of “beer engines,” or in other words, the 
umps used for raising beer at public-houses. 
These so-called “‘engines’’ constitate, as the author 
shows, a very defective means of raising beer, and 
he advoeates in their place the adoption of a system 
of forcing air, or still better, carbonic acid, into the 
casks from which the beer is to be drawn, the pres- 
sure thus exerted on the surface of the beer forcing 
the latter up through suitable pipes to the point 
where it is required, Mr, Scamell states that this 
system of raising beer has been very successfully 
employed on the Continent, and that when carbonic 
acid was employed in the way we have described, a 
vast improvement in the beer was the result. The 
last chapter contains descriptions of tle plates to 
which reference has already beén made, these plates 
being twenty in number, 
~ We have pointed out a few errors in Mr, Scamell’s 
book, but thes are not of sufficient importance to 
affect the value of the work. as. a. whole... The 
volume will, we believe, be found a very useful one 
by the class for whom it has been written, and we 
therefore commend it to their notice. 


Bosstay Rartwaye—The 
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RECENT PATENTS. 

Tue following specifications of completed patents are all 
dated within the year 1870; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(Ne. 1188, 10d.) Moses Bayliss, of Victoria Works, 
Monmore Green, Wolverhampton, patents machinery for 
manufacturing spikes which it would be impossible to 
describe briefly. 

Co. 1189, 104.) Walkden Thompson and Thomas 
Stather, of Kingston-upon-Hull, patent improvements of 
their simple grinding mills which have already been 
noticed in these pages. The subjoined engraving shows 





one form of the mills included in the present patent. ‘his 
mill it will be seen consists simply of a casing (having a 
serrated internal periphery) which is traversed by a shaft 
revolving at a very high velocity and carrying arms or 
heaters. The material to be ground is fed into the casing 
from the hopper shown, and being disintegrated by the blows 
of the beaters it escapes through the screens with which 
the lower part of the casing is fitted. These mills grind a 
very great variety of substances and produce a much finer 
meal than it would appear possible to obtain by such means. 

(No. 1190, 10d.) Augustus Morand, of Leeds, patents 
arrangements of kilns for burning bricks. We shall pro- 


bably have something to say of these plans shortly. 


(No. 1192, 1s. 10d.) George Fenwick, of Gateshead-on- 
Tyne, patents methods of manafacturing telegraph cables 
of the class in which the covering wires are each surrounded 
with hemp or other fibrous material twisted round them. 
Mr. Fenwick’s plans consist in causing each covering wire 
to enter into the centre of the corresponding set of yarns 
without any twist being put upon it, machinery for enabling 
this method of manufacture to be carried out, being in- 


cluded in the patent. 
(No. 1198, Is. 6d.) 


well-known stone-breaker. 


(No. 1202, 1s.) Sir William Fothergill Cooke, of 
Branksea-lodge, Tooting, and George Hunter, of Aberdovey, 
patent improvements in the stone cutting and dressing 
machine described by us about four years ago. We shall 
probably have something to say of these plans on a future 


occasion. 


(No. 1212, 84.) Eustace Wigzell and Joseph Pollit, of 
Sowerby Bridge, patent the arrangement of marine en- 


gine illustrated by us on page 154 of the present volume. 


(No. 1217, 18.44.) James Burnley and William Nichols, 
of Leeds, patent methods of applying endless chain grates 
to boilers of the Cornish and Lancashire types. Engravings 


would be required to explain these plans clearly. 


(No. 1225, 6d.) Richard Bruns Hamel and James 
Brower Holden, of Jersey City, U.S., patent “ mechanism 
for transmitting power and increasing the effects of the 
same, whereby a smaller quantity of driving power is re- 
quired to accomplish a greater quantity of work.” This is 
of course another of those ridiculous schemes originating 
from the want of the most elementary knowledge of me- 


chanical] laws on the part of their designers. 
(Ne. 1233, 4d. 


Leonard Wray, of Ramsgate, 
patents machinery for crushing ores and also arrangemenis 
for roasting or calcining ores which we could not describe 
briefly. We may remark, however, that in some points 
Mr. Wray's crushing machinery strongly resembles Blake's 


Frederick Ransome, of 2, Queen-street- 
place, patents the methods of manufacturing artificial stone 
described by us on page 31 of the present volame, his patent 
also including employing silicious or vitrious matters com- 





; 


bined with soluble silicate in making or lining vessels for 
containing acids. 

(No. 1234, 10d.) Henry Edward Cartis, of Llansantffraid, 
near Corwen, patents machinery for cutting and moulding 
stone, slate &c., which we could not describe briefly. 

(No. 1236, 84.) William Sketchley, of the New Bridge 
Inn, Commercial-road, Melcombe Regis, patents a form of 
screw propeller, consisting of a curved continuous blade of 
varying pitch. Mr. Sketchley’s propeller is of a kind of 
auger form, the contour line of the screw in section being 
that of a reverse ogee. 


FONTAINE’S LOCOMOTIVE CHIMNEY. 

Ws illustrate, below, a form of locomotive chimney, or as 
our transatlantic friends term it, “smoke stack,” which has 
been designed by Mr. Fontaine, and which is in use on the 
Pittsburg, Fort Wayne, and Chicago Railway. In this 
chimney an inverted cone, h, with re-curving flanges, is placed 
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directly over the shaft” and},beneath ‘the netting, and a cy- 
linder, f, with the external flange, G, is also secured above t 
shaft by suitable fastenings, so as to leave an annular open- 
ing between the shaft and the cylinder. The cylinder, f, it 
will be noticed, is 18 in. in diameter inside, whilst the in- 
ternal diameter of the shaft is 15 in. The sparks passing up 
the shaft are carried up through the cylinder, and striking 
against the cone are thrown down the outside of the cylinder 
upon the converging bottom of the head of the smoke stack, 
80 as to come beneath the opening between the cylinder, f, 
and the shaft. From this position they are carried up 
through the cylinder to be again thrown down by the cone, 
and so on, the process being repeated until the sparks are 
extinguished by the steam, and beaten to dust by being car- 
ried against the cone, when they pass off with the escaping 
steam and gases through the wire netting which covers the 
top of the stack. This arrangement of smoke stack, for 
the particulars of which we are indebted to the Chicago 
Railroad Gazette, is stated to act most satisfactorily, and we 
understand that all new locomotive chimneys for the Pitts- 
burg, Fort Wayne, and Chicago Line are now being made 
on this plan. 


THE EFFECT OF COLD ON IRON. 
To trax Eprron oy Excineserixe. 

Srx,—I perused with great interest, in your issue of 
February 5rd, an article on “‘ The effect of cold on iron and 
steel,” and I now presume on your valuable space with the 
plea of being more intimate with the effects of intense cold 
on steel and iron rails, tyres, and cranks, and wrought and 
east-iron wheels, which really form the most valuable por- 
tion of railway plant in Canada, than the generality of 
English engineers. 

In the aforesaid article the ideas and valuable results 
advanced by, I think I may say, the best of authorities, 
seem to differ materially, and my wish in writing this is 
merely to advance the opinions that we are, perforce, com- 
pelled to hold on the subj under discussion, in favour of 
those of your corres mts who maintain that both iron 
and steel do lose their power to resist various strains under 
ex to low temperatures. In the article referred to 





neither of the writers has suggested the feasibility of 





determining the exact temperature at which metals are best 
caleulated to withstand hard usage. 

I take it, that there is such a point, and that after that 
every degree of heat that is added to our piece of iron in 
question, will render it less tenacious and more ductile, con- 
sequently less capable of wi ing either a tensile, ham- 
meri agin prose gens In the like manner we may 

our assu zero point, in a ative direction, 
and we shall obtain brittleness and an fasanoeli to resist a 
tensile or hammering strain. 

In this country, where we have a mean temperature during 
the months of December, January, February, and March of 
10° Fabr., and many days the mercury considerably below zero 
and occasionally as low as 30° Fahr. and even 40° Fabr., a 

t source of expense is occasioned on railways by the 
reakage of locomotive crank axles ; a railway that will lose, 
say, 15 cranks during the course of the year will lose 12 out 
of that number during the above-mentioned months. In 
the matter of tyres such care has to be taken in the cheice of 
materials and brand, that a failure during the summer months 
isa rarity, whereas in the cold wontes it may almost be 
enlled an every-day occurrence. In regard to Sir William 
Fairbairn’s explanation as to the fracture of tyres being 
caused by excessive shrinking, there is no doubt that this is 
often the ease, and too much pains cannot be taken to miti- 
gate this evil; but no one who has paid the slightest atten- 
tion to the subject would ever believe that this was always 
the cause; in fact I have never had any difficulty in being 
able to come to a conclusion, at once, on ins ing a broken 
tyre, as to whether the fracture was ca by the fault of 
the smith in shrinking it on too tight, or from the effects of 
the hammering sort o' e it goes through in running. 

In the former case the edges of the fracture will be some- 
times as much as tin. apart; showing the immense strain 
there must have been on the tyre at the time of fracture, in 
the latter ease the edges are close together, frequently so as 
to be seareely discernible and sometimes one or more fractures 
of this deseription will occur simultaneously. 

The fact that the tensile strength of iron is diminished is 
very foreibly proved on our railways, by the very large pro- 
portion of car coupling links that give out during the cold 
weather ; these are generally made of 1} in. seuet tein, and 
are really broken by the direct pull of the engine, and ex- 
hibit when broken a singularly “ short’ and “ brittle” look- 
ing fibre. I should like to have been able to have shown 
the result of careful experience in order to prove the correct- 
ness of my ideas on this very important subject, and am sorry 
that I have been able to advance nothing but bare state- 
| ments and general opinions. I enclose my name and address, 
| and beg to subscribe myself, 





Yours truly, 
Montreal, Canada, March 4, 1871. K 
CURIOUS MARINE ENGINES! 

To raz Eprtor or Enoryesrinxe. 

Sin,—Your correspondent “ Lx tive” last week, in an 
amusing letter, directed attention to some wonderful informa- 
tion concerning locomotive construction which had been 
published in your contempoary The Engineer, and he re- 
marked that unless locomotive engineers looked to their 
laurels, the writer in that journal would undoubtedly “take 
the lead in the profession.” I now write to say that it is not 
only locomotive builders, but marine engineers also, who 
should keep their eyes open to the wonderful improvements 
which it appears are being introduced without their knowledge. 
In the number of The Engineer of Friday last, there is given 
a deseription of the engines of the s.s. Evora, which has 
evidently emanated from the pen of the writer whose 
brilliancy has struck your corres nt “ Locomotive,” and 
I may add, myself. In this iption it is stated that 
“ there are three furnaces, each 5 ft. 6in. by 2 ft. 9 in., with 
a horizontal superheater between the two boilers in the 
uptake, which also acts as a receiver.” 1 do not know why 
the furnaces should be provided with a “ horizontal super- 
heater,” nor why the uptake should act as a receiver as this 
passage seems to imply, but I conclude these are improve- 
ments lately introduced into marine engine construction. 
Your contemporary next goes on to state that “in this [the 
uptake alias the receiver | there is a diaphragm of brass wire 
gauze, which separates the water before it enters the steam 
pipe.” This sentence somewhat puzzles me. In the first 
place I do not understand why there should be water in the 
uptake, nor why the latter should communicate with the 
steam pipe ; , secondly, I am compelled to wonder from 
what is the water separated betore it is allowed to enter the 
steam pipe, and why it should be allowed to enter the latter 
at all. 

My great difficulty, however, is with the propeller, which 
is described in your contemporary as follows: “The pro- 
peller of these engines is of a peculiar form, all the lines po | 
drawn circular from varying points, the diameter of eac 
being 15 ft. 3in. and 23 ft. piteb.” No other explanation is 
youchsafed. To a man possessing the abilities of the writer 
in your contem po this may all appear clear enough, but 
to less gifted beings it appears, to say the least of it, puzzling. 
Profane individuals mi pees ctr ngs aah taney pp 
but of course they would only display their ignorance by #0 
doing. For my own part I am convinced that there is grest 
(but at present hidden) mystery about the propeller of the 
Evora, and one of my chief objects in writing to you is to 
endeavour to obtain an explanation on the subject from some 
of your readers who can see through a brick wall further 
than I can. The lines “drawn circular from varying pointe” 
suggested Zadkiel; but I do not find that the works of 
Zadkiel or Martin Tupper at all assist me in the matter. 
Therefore, this note bas been written by 


Yours obediently, 
Glasgow, March 20, 1871. 





Maagises Enorye- 


P.S.— Happy thought! Perhaps the writer im your 
contem Zadkia, if so the solutions of the various 


mysteries may be expected in next year’s almanack. 
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i, ETHODS OF PRODUCING HIGH readil in repair ; and fifth, that provision must be made pr my ape Largesand this action into account to 
os TEMPERATURES.* far the ecleciion nad ischarge of the ton chine from the in some cases 8 fede mem bape plop pony 
impurities in the fuel. The modes in these various | Thus in a furnace construeted on his plans, which is 
By Witt H. Maw. requirements have been fulfilled by Mr. Crampton I shail | now at work at Woolwich Arsenal, the arrangement A 
(Continued from page 198.) now proceed toexplain. == is that shown in 2, aunexed. In 
Tae next method of producing high temperatures, to | Coal dust, particularly if it is in a slightly damp state, is | case it will be seen that the jets are placed in « row, side by 
which I desire to direct attention is the system of burning | by no means an easy thing to feed into a furnace , | side, the pipes leading go Ree eek ae Seren ve Se bare 
fi Saente wma Aa ghagenen us after trials of several exenpuneain 3 -_ ng face tay gen gy bee’ Tog mg wn on 
n. idea urni in a powdered state | designed and adopted a very simple . | portion one delivered. undercharged 
on tad ann, 0 guieah otis aiaehal caaaiantaaion pose which answers its a Iti represent by portion of the next, and so on, a perfect mixture of the air 
ing been taken out as long ago as 1831, while between that | the annexed diagram, Fig. 1, and of a Sod coal dash being. Gout. chantoad: In the case of the two 
time and the t about twenty other patents have been ee rolls, as shown. The , A, | outside of panies, Se sunpeneating eaten sees fame 
btained for Aifferent matheds a ining the same end. | in the powdered coal is placed, is fitted with a strainer, | does take place perfectly ; pi pee py i yr ae 
Several of these patents are for different modes of i B, to prevent the entrance of and it is traversed of one of these jets, and the portion of the other 
the dust fuel by means of air, so that this method of by two revolving shafts, these carrying stirrers, C, D, | strikes against the side walls, and become mixed 
a coal-dust furnace, which is employed by Mr. Crampton, is | w coal dust in a loosened state. These stirrers | with the main current of gases. 
not in itself a novelty; but this by no means detracts from | revolve in the direction of the arrows and thus force the| The combustion chamber of the furnace is formed simply 
the eredit due to Mr. Crampton, as he has been the first to Pe eee See the extent of which by placing a firebrick bottom, covered with sand, where 
produce a coal-dust furnace which has achieved a really ee oe ° opening E leads pat gr eallgMa 69h 5 0 A Hse Sig ean ge 
ical success, and has stood the ordeal of # lengthened | to the box, sand the upper edge of the opening is kept | has been described being introduced at end of 
trial. One great trouble met witn by the earlier experi- | below the top of the box so that the fuel is not forced over | the and directed towards the bridge with « very 
menters on the use of powdered coal was the clogging | the latter. If the box becomes full of fuel from the fact of the | slight downward inclination. In fact, the centre lines 
of the flues by particles of unconsumed fuel, thus causing | rollers not taking it away so quickly as it is su through | of the jets produced would just strike the slight rise in 
much inconvenience as well as being a source of waste. | the opening K, the sti , D, not having enough | the floor of the combustion chamber which the 
This trouble has, however, been avoi by Mr. Crampton the height of the fuel in the box, ps Ree gna bridge in this case. my hy be from the 
simply by a recognition of the fact that a certain a) le | revolve, merel agitate the fuel until the rollers have impurities in coal collects on the of the combus- 
time is necessary for the combustion of a icle of quantity in the box. From the box, G, the fuel tion chamber, and is tapped at convenient intervals. The 
however intimately it may be brought into contact with aaa ay ag i tepoomend rome he yo yor , lead- pee | ean aes ict seer + eng lr ose sae 
ir. ing to injector. 6 quantit ue’ rollers is | are is precisel ordinary form, so altera- 
se ¥4 peiceiies oe ton aude i the furnace in adapting it for burning col dust 
is very trifling. The with a damper 
and by soprano to the napnclage 
the pressure in the furnace is kept in excess 
the pressure of the external air. the dona in fact, re- 
gulated so that the exhaustion produced by the chimney, as 
aauny 90 wg pion 3 ange due to the air being 
in the and when the furnace door 
is opened there is arush of flame outwards nor « 
ht of air inwards. The furnaces at Woolwich have 
2 in. in diameter, and the pressure of air used can be varied 
from 6 in, of water asa maximum down totin. The 
sure ordinarily employed ranges from about 4 in. to 14 in. of 
water. 

In hié earlier furnaces, Mr. Crampton e 
tions in the combustion chambers, and thus nk ya 
currents of air and coal dust to take a course, the ob- 

being to produce a perfect admixture of the air and fuel 
gg wel agen gps ge get nega 
were it to keep in repair, and Mr. Crampton now 
adopts in all cases a simple combustion chamber such as I 
have described, the mixture of the oly and cont deat being 
effected by placing the jets in the manner shown in ’ 
Sees catlas baat ot ois Se aes es 
pega 0s - / . 

senda ap thas carthe on the bottoen of the thamabor of 





CRAMPTON’S APPARATUS FOR FEEDING COAL DUST INTO FURNACES. 


If we suppose a jet of thoroughly mixed air and coal dust 
to be injected into a furnace and suitably ignited, there will 
be poobased a flame varying in length according to the 
velocity of discharge and the size of the particles of fuel, 
the greater the discharging velocity and the larger the par- 
ticles the longer being the flame. Now, in this ease, the 
length of the fis 
quired for the combustion of the particles, and in order that 
this combustion should be complete, it is that the 
arrangements employed should be such as to maintain the 
fuel and air in efficient contact during that time. The smaller 
the particles the greater is the surface exposed by them in 
proportion to their weight, and the less, therefore, is the 
time required for their combustion, and the easier is it to 


other words, the smaller the particles the more nearly will 
they approach the conditions of gaseous fuel. If, therefore, 
the process of grinding the fuel cost a it would be 
advisable to reduce it to a perfectly impalpable power, but 
commercial considerations forbid this, and it is found neces- 
tary practically to employ arrangements which enable the 
fuel to be burned in a loss finely pulverised condition. 

In order to obtain success in burning powdered fuel, it is 
essential, first, that the supply of the fuel to the furnace 
shall be under perfect control, and that it shall continue to 
be practically constant without personal attention, so ah 
* constant supply is required ; next, that the powdered fuel 
shall be th hly mixed with the air, by which combustion 
is supported ; third, that the currents of flame must follow 
such a course as to enable the fuel to be completely burnt 
before the gases pass off from the furnace; fourth, that the 
combustion chambers and those parts of the furnace exposed 
t the intense heat must be of such construction as to be 


| between the rollers to be modified as desired. 
| withdraw the fuel from the box, G, it is replenished by the 


me forms a kind of measure of the time re- | 


| O, can be readily detected. 
| shoot, K, falls in a fine stream just in front of a jet, 
t | or series of jets, of air which inject it into the pl 
insure that that combustion shall be perfectly effected. In | to the 
| perfection of the arran ey my described, it may be 


regulated by means of a screw, L, which acts on the lever, M, 
and thence on the lever, N, to which are attached the bear- 
ings of the roller, H, this arrangement enabling the distance 
the rollers 


action of the stirrers, the effect being that the fuel in the 


box, G, is maintained in a comparatively loose state and | ' 


furnishes a steady and uniform supply to the rollers quite 
independent of the depth of fuel contained in the hopper, A. 
The rollers, it will be noticed, are fully exposed to view, so 
that any irregularity in the supply passing over the scraper, 

i > fuel passing down the 


pipes leadin the furnace. As an instance 
mentioned that at Woolwich fifty consecutive heats have 
been turned out from Mr. Crampton’s furnace—each 
averaging 30 cwt. of blooms—without the handles by which 
the supp ies of air and coal are regulated ever having been 
touched. 


In discharging the jets of mixed air and coal dust into the 
furnace, it is essential that their direction should be sich that 
- unequal a of the coal re nr air, which ma 

ve been ca during its i 
be remedied. Thus it ic found thas when the 
coal dust is carried round a bend i i 


o 


straight length of pipe, they ma i ; 

but ff ¢ are ites drwelly afer ea 

ing a , it will be found that one side of jet (that 
g to the outside of the bend) will be 








* Paper read before the Cleveland Institution of En- 
gineers, 4 





Mr. Crampton has now two furnaces at work at Woolwich 
Arsenal, one being employed in heating blooms, and the other 
being a puddling furnace. The former has now been in use 
nearly two years, the latter but a few weeks. Besides these 
have been erected, or are in course of erec- 
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weight of the scrap charged and that of the rolled bars pro- 
duced, varied from but 8.33 to 10.8 cent., the average for 
the four weeks being 9.2 cent. observations were 
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of 22 tons square inch. The 2 in. bar was then raised to see that regularity of combustion is of itself an important, Whatthose “ ” were, constant readers t 
¢ welding best Lad drown dows into « ber measuring 2} in. oe i by this time to , ad nauseam. They have the 
by fin., when it was again tested, the result showing «| In spesking opr dee dust, I have confined myself past six months been eae Ae not cory redressed, 
tensile strength of 32 tons per square inch, and the piece ving an account of , a8 that is the and as the initial salary has now i tom 2001. to 


tested i in. in a length of 1} in. before being ru 
tared. The of fa by ¢ ip. bar was also bent Soule 
when cold without fracture, and, finally, on being analysed, 
it was still found to contain 0.04 per cent. of carbon. 
another occasion a quantity of shavings from puddied bar 
of the same quality as that above mentioned, which had been 
worked three or four times through the furnace, was melted 
in 50 minutes, and run out on an iron plate, so as to form 
a “cake,” having an area of about 1 square foot, ani a 
thickness bers ong gz in. to fin. This curious casting, 
which was fi to be perfectly malleable, has been exhi- 
bited by Mr. Crampton on several occasions, and it is, I be- 
lieve, now in his jon. A charge of 25)b. of blister 
steel contained in « has also been melted in the Wool- 
wich furnace in less than an hour. 

An importait matter to be considered in connexion with 
eoal-dust furnaces is the cost of grinding the coal, and it 
may be well, therefore, that I should give some data bearing 
upon this point. Of course the finer the coal is ground the 
more expensive the grinding process becomes, and Mr. Cramp- 
ton considers that not more than Is. per ton should be ex- 
pended on the process. It is found, however, that the coal 
can be a ~ necessary fineness at a cost consider- 
ably below t . Cram grinds the coal between 
cndieary mill stones, and ae putes of 3 ft. 6in. stones will 
suffice to from 300 to tong per week, it being sup- 
posed that five pairs out of the six are in use at one time, 
and that the stones are run day and night. To attend to 
these stones two men would be required for the day, and 
two for the night shift. The coal dust is turned out at the 
rate of about 10 ewt, per hour per pair of stones, and a pair 
of the latter will grind from 4) to 50 tons without bein 
dremed. Ordinary Peak stones are used, and it is found 
that one bed stone will wear out two top stoves, the average 
quantity ground by a pair of stones before being worn out 
being about 3000 tons. The stones are run at a speed of 
from 160 to 180 revolutions per minute. The cost of a set 
of six pairs of stones, with engine to drive them, but without 
boiler, will be about 500/., the power required being about 
4 horse power per pair of stones. Allowing 20 per cent. for 

A. a and 





interest and dep . ing that the coals burnt 
to supply steam for the engine cost 12s. per ton, the cost of 
grinding per ton will be as follows: 
d. 
Interest and depreciation of machinery... 13 
Renewal of stones... ° eve 1 


Cost of coal burnt under boilers 2 
Total cost per ton ... se & 
In many iron works the steam for the engine could be sup- 
plied merely at the cost of boiler maintenance, and thus the 
cost of grinding coal would be made still lower than given 
above. At all events, an allowance of 1s. per ton as the cost 
of grinding appears to be ample under any but very exeep- 
tional circumstances. The ont I may add, is not sifted after 
grinding, but the stones are set so that when ordinary bitu- 
minous coal is dealt with, the particles produced would pass 
through a sereen having 30 meshes to the inch each way, or, 
in other words, 900 meshes to the square inch. Anthracite 
and coke, being less easily volatilised than bituminous coal, 
require to be ground finer than this, the particles in these 
cases requiring to be sufficiently small to pass through a 
screen having—aceording to the manner in which the fuel 
is consumed—from 40 to 80 meshes to the inch each way, or 
from 1600 to 6400 meshes to the square inch. ; 

Of the theory of coal-dust furnaces it is unnecessary to say 
much. The goed results obtained by Mr. Crampton a pear 
to be simply due to the thorough mixture of the air and fuel 
and to its being consequently possible to obtain perfect com- 
bustion with a quantity of air but very slightly in excess of 
that required for exact chemical combination. The excess of 
air bein Ng | small, the weight of the products of combus- 
tion is less than with ordinary furnaces, and a correspond- 
ingly higher temperature can be obtained for the reasons 
already explained. In the coal-dust furnace, also, as in 
furnaces worked with a forced blast, great facilities are 
afforded for the consumption of a large quantity of fuel in a 
—- time, and within a limited space, and this again aids 
the production of high temperatures. 

By adjusting the supply of air, Mr. Crampton can obtain 
a flame which is almost, if not entirely, neutral. Whether 
this neutral flame can be obtained so perfectly as to admit of 
the employment of the coal-dust furnace for melting steel on 
the open h has not yet been tested, but the trial will 
~_ be made before long, and the result will undoubtedly 

watched with great interest. A very important feature in 
Mr. Crampton’s furnace is the regularity of the combus- 
tion, this regularity enabling a higher temperature to be 
maintained within a furnace than would otherwise be prac- 
ticable. The importance of this feature in an economical point 
of view when very high temperatures have to be dealt with, 
ean perhaps be best ifustrated by an example. Let us sup- 
— for instance, that it is desired to melt the charge of a 
urnace, and that the melting temperature of this charge is 
but, say, 300° below that at which the materials of which the 
furnace is composed begin to be destroyed. In such a case 
it is evident that when the charge has been raised to the 
melting temperature, the maximum difference of temperature 
which can exist between the charge during the process of 
melting and the gases in the furnace, must be less than 300°, 
if the etion of the latter is to be avoided. The maximum 
temperature of the gares being thus fixed at less than 300° 
above the melting point of the charge, it entirely depends 
upon the regularity of the combustion, how gieph hoaverape 
excess pb penne: of the gases over the charge will be. 
The c= t larity the higher the temperature which 
ma with safety, and the shorter therefore 
will be the time expended in melting the charges. Wo thus 





to gi Crampton furnace 
only wow of tho kind yet made which has ana ya 
sults in continued practice. ite a t 

Recent the cndbanlonediond 


utilising a vast quantity of fuel now L as 
valueless, and it affords a ready method ye eye 
coal without ite being necessary that it should the 


of coking. For these reasons it is worthy of the careful | 


consideration of all in metallurgi 


ved. 
pies (To be continued.) 


CIVIL ENGINEERS IN THE INDIAN 
PUBLIC WORKS DEPARTMENT. 
To rue Eprron ov Exotyeerixe. 
S1n,—I enclose a statement which may be of interest to such 








of your readers as ma + theveray | ° — the Indian | 
P. W. D. by the gate of Cooper's ill College. It shows the 


ttained on Ist October, 1870, by all the young 


en , who after obtaining direct appointments in London | 


on "s system, went out to in the 
of Fort William. i.e., to any part except to the and 
idencies. It has been compiled from the latest 


Bomba — 
ublishe official classified list of the Department, and may | 


e relied on as absolutely correct. 


On | is « matter of im . It up « means of 
great importance. opens 


urgical pursuits, or en- , 
gaged in manufactures in which high temperatures are em-— 


Statement of the Position in the P. W. Departmént, om October 1, 1870, of the Civil Engineers Appointed by Competition 











Rewarxs. 
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"nines 
2na grade do. at'860. 
3rd grade do. ab 250. 




















Aand B. There Were two classes of men 








i in 1859 ; those in line B only qualified 
the ee subordinate establishment— 
cl equivalent to clerks of works in England, 
. [but were deservedly promoted to the engineer 
D1{... ... jestablishment under very peculiar circum- 
3 ES . jetances. 
1} r ...| ©, Was once a 4th grade executive engi- 
1} 6 neer, but was degraded for insubordination. 
5/11 D the service once, and was 
1 8 . 


1 |readmitted after two years. 
1 | E. One of these removed once from the 
11 2 |Department for incompetence, but replaced 
$5 613 |by a job instigated by merey. 

” 


Delirium tremens’... 1 
Drowning age wee ove 1 
Felo-de-se - be 2 





in London, under Lord Stanley's 
ee 
24/12 HI 
o 18 | Sle is 
8 iw ig 
oe 4 4 — £ g i 
y j = ‘3 
ff2j22 seeieie 
Dates of passing “= . S 2-2 ra 
Examination in A A ¢ |<5 3 4 4 a 
London. PAI> 1S i8= |. 
— & i ~< 3 
bz. SESEUE i i 
ss 83| 5 (83 
win?) eine 3 = 3 3 
he AG Dini @ 2) Si) 8 
June, 1859 ... { BI 2 i ® ..| 2118 4 
June, 1860... noo], SEC eT | oe | SF BTS 
June, 1861... col EE ee. | cer Te 4/2 
June, 1862... Pe is £m 2 2 1; 8 
June, 1863... ...| IF 21.1 9 |) Bi 8 
June, 1864... ooo| Bat we Ea 10 a | cl whe 
Jane, 1865... pres wn ¥ os 5 é 8 
June, 1866... ws 4) oe om 7 seo 
July, 1867 ... at Dia twite dée 
Jan., 1568 ... cco] BL cee toe | Oe 
July, 1968 ... ae: eee Oe) Bee 
Jam., 1860. soe) 1B) see | ove | EB ony | ove 
July, 1869 ... cot Ets Lie | (oe ee 
July, 1870... | 1B) soe | axe | 28 
Total ... --| 162' 10 | 6 (146 
The ten deaths were from the following causes: 
Fever ase oe pes 
Consumption ... 2 
Small-pox 1 


I may mention that since the publication of the last list, 
one of the two first men has been promoted to act as superin- 
tendent engineer, with another hundred rupees a month of 
salary. 


The death rate — to reassure those who look upon | 


India as a kind of Golgotha. Consumption is not a climatic 
disease peculiar to India, and there have been in point of 
fact only four victims to the climate and air of India, three 
earried off by fever and one by small-pox, out of a total 
number of 162 employés in eleven years. One poor fellow 
was accidentally drowned ; the individual who drank him- 
self to death at Cawnpoor had acquired the taste for liquor 
long before he entered the service, and the two who com- 
mitted suicide did so such a short time after their arrival in 
the country that it is fair to believe that the germs of insanity 
existed in their brain before ever they left the shores of 
England. They were literally worried to death in the 
ilent swamps‘of Assam, pon (hs the lonely banks of the 
wery, by the controllers of ts and other official 
red-tapists while they were yet innocent of the lan of 
the workmen they were supposed to direct, and of the torms 
of accounts they were supposed to keep up. But a man of 
highly nervous temperament and delicately strung nerves 
ought never to take service in the P. W. D., for is it nota 
threadbare sme that the initials indicate the Department of 
al Worry? 
notification issued from the India Office in November, 
1870, promulgating the new scheme for an engineering 
—— to prepare men for the Indian P. W. D., 
that the plan fol for the past eleven years of 
i ! vacancies in the P. W. D., by 





grade executives after only eight years’ service, and in the 
1863 batch, there are five executives in the third grade after 
only seven years’ service. 

So that in these five years from one-third to two-thirds of 
the whole number of the batch have been promoted faster 
than the average of other officers in the P. W. D. As 
they have no family influence and are novi homnies in a very 
exclusive and clannish official aristocracy, to what can this 
fact be attributed but to their having justified by their con- 
duct and attainments, the examiners who selected them in 
London, and Lord Stanley (now Earl of Derby), who in- 
augurated the system on which they were appointed ? 





am strongly of opinion that his sch has not had a fair 
trial; it is all very well to give appointments worth 4201. a 
year to sian aieaaied under Government auspices, but 


quite a different thing to expect a constant supply of equally 
competent privately educated men willing to accept ap- 
pointments worth only 200/. a year. 


Yours obediently, 
The Punjab, Feb. 1871. A. P. 


Tur Dantes Casat.—Reports from the Darien Exploring 

Expedition have been received. The Gulf of Darien has 
i surveyed, a large part of the triangulation bas 

the shore line and other topographica 

features were being filled in. Accurate tidal and meteoro- 
observations have been made, and the average rise 

and fall of the tide has been ascertained to be less than 2 ft. 
The Atrato river, which empties into the G='f of Darien, has 
been surveyed from its mouth to its junction with the 
Cacarica river, and is found to have a width of half a mile, 
and a depth of channel of from 42 to 129 ft. It is stated 
that vessels of the largest size be navigated for a dis- 
tance of 45 miles from the of Darien to La Loma, a 
small hill about two miles up the Cacarica river from its 
ee the Atrato. It is also asserted that on the 
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CENTRE EYE FOR LOCOMOTIVE COUPLING RODS. 
DESIGNED BY MR. JOHN F. STEPHENSON, NORTH-EASTERN RAILWAY, YORK. 


WE annex an engraving of a form of centre- 
eye for the coupling reds of six-coupled en- 
gines, designed by Mr. John F. Stephenson, of 
the North-Eastern Railway, York. Accord- 
ing to this plan the crank pin works in a brass 
bush, which is surrounded by a second bush of 
steel, this compound bush passing through 
the double and single eyes formed on the two 
lengths of coupling rod, respectively, and con- 
necting them, as shown in the sectional plan, 
The crack pin is provided with a loose collar 
at its outer end, and the bushes are prevented 
from turning round by square lugs or keys 
formed in one piece with them, as shown. The 
appearance of the coupling is very neat, as 
will be seen from our engravings. We may 
mention, in conclusion, that an engine has 
been fitted with it, and is now running on 
the North-Eastern Railway, The engraving 
which we annex is drawn one-fourth full 


size. 


AMERICAN Stream Navigation. — The 


United States Senate has indefinitely post- 
poned a ill for providing for a line of United 
States steamers for mails and emigrants be- 


tween New York and Europe ; a Bill to estab- 
lish a line of American steamers between New 
York and Antwerp; and a Bill for a line be- 


yy 


tween New York and Copenhagen, or some ' Uj iraNN\\\\\ j Yyy 
LZ Le 


other Scandinavian port. A similar course 4. 
has been adopted with regard to a Bill to 
“encourage steamship building in the United 
States, by providing that materials used shall 
be reeased from all duties payable to the 
United States, whether customs or internal 
revenue.” 





a sai «Sala aad | to restore this state of things by artificially closing one of 
ANCHORAGES IN INDIA. the river mouths now sped and by fixing it in the most 
Tae Madras Standard of February 6th, 1871, says:— | suitable position by permanent protective works, that the 
“The engineer, Mr. Robertson, who was sent out by the | consideration of Government has been frequently called, and 
Secretary of State for India to examine and report on the | to which His Excellency in Council thinks it necessary pro- 
formation of harbours in India, will be at Beypore on the 7th | minently to direct your attention. 
inst., and will carry out the inspection of the harbours in | 4. Your inspection of the so-called ports of Cannanore and 
this Presidency without delay. On the 27th January last, | Calicut is desirable for the satisfaction of trading interests 
the following letter was addressed to Mr. Robertson by the | and the public generally, but the Madras Government, I am 
Secretary to Government P. W.D., and we learn that the Go- | to say, have little expectation of your being able to devise 
vernment of India have directed Mr. Robertson specially to | anything likely to effect any material improvement. 
visit Coeconada, and to examine the backwaters on the 5. At Cochin, where of late years the encroachment of the 
western const south of Calicut, with special reference to the | sea and the oceurrence of a large breach through the spit of 
possibility of taking advantage of such localities as Allippee | sand which to the northward separates the backwater forming 
and Narrikal, and for opening out communications between | the harbour from the sea, have caused serious fears*to be 
them and the backwaters. The anchorage at False Point | entertained of the safety not only of the harbour, but of the 
wlll be also inspected on Mr. Robertson's way to Calcutta, | town, the questions which will require your consideration 
after his inspections to the Madras Presidency are complete. | are, the means by which the depth of water on the bar ean 
the Madras Harbour Scheme will aleo receive his attention. | be increased and kept permanent, the necessity or otherwise 
The following is the letter referred to: | of closing the Cruz {agree Gap, and the measures to be 
Sir,—Adverting to the instructions of the Government of | adopted to arrest the erosion of the breach both to the north 
India, which were communicated to you in Colone] Strachey’s | and south of the harbour mouth, and to restore, as far as 
letter of 14th inst., No. 15- | possible, so much of the foreshore as has been washed awa 
B. C., lam directed to state | during the last few seasons. The Government will be gl 
that the ports named in the | also, to have your views as to the most feasible io of 
margin are those to which | closing the Cruz Milagre Gap, should you consider that step 
the Madras Government are | neccesary, and as to the advisability of endeavouring, by a 
desirous that you should turn | revetment of stone, by the projection of groynes, or ot 
your attention, and I am to inform you that His Excellency | means, to maintain the harbour entrance in its present 
the Governor in Council is of opinion that you should pro- | position, and to direct the tidal current on to the bar. 
ceed to Beypore on such a date as to catch one of the coast- | 6. It will be satisfactory to Government if you can spare 
ing steamers which touch at that port on the Thursday of | time to visit the works at Paumben, where i ve 
each week, or on or about the Sth and 22nd of each month, | for many years past been in progress on a limited scale to 
and that embarking for Mangalore, you should commence | deepen the passage, and where a depth of about 12 ft. has 
your inspection of the ports of the western coast by an ex- | been obtained, but which might, with great advantage to 
amination of that harbour. From Mangalore, His Excellency the coasting trade, be increased to, say, 14 ft., if this could 
the Governor in Council thinks it will be desirable that you | be effected without a much larger outlay of money than this 
should travel down the coast to Cochin and Allippee, mspect- | Government is likely to be in a position to ineur. The ap- 
on the way the ports of Cannanore and Calicut, as well as | proaches to the passage from either side should also engage 
the system of backwaters which the Government of India | your attention. 
wish you to examine. “ 7. The Government are not of opinion that the shallow 
2. After spending as much time as may be necessary on | harbour of Tuticorin is susceptible of any important improve- 
this duty, it is desirable that you should visit Paumben, and | ment, but it is desirable that you should satisfy yourself on 
inspect Tuticorin, taking advantage of a coasting steamer | this point by personal examination. 
from the latter place to Negapatam, and thence retarning to’| 8. Negapatam, at which you will touch on your voyage to 
Madras, where further instructions will await you. | Madras, being the ocean terminus of the Great Southern of 
3. The papers which will be furnished to you will afford you | India Railway, will demand perhaps a somewhat careful 
all the information which is in possession of the Government | examination, as it is a point of considerable importance to 
regarding the physical characteristics, the present state, the | determine how far, by works of not too costly a nature, the 
supposed capabilities, and the trade of the several ports; and | harbour may be made accessible at all states of the tide to 
I am only now to add that the measures of improvement | hosts and vessels of light draught. The superintending 
which have been from time to time under the consideration of | engineer of the 6th division will be directed to meet you 
Government, and on which they specially desire your opinion, | thers, and to explain the nature and objects of the works 
are the advisability of closing one of the outlets by which the | which bave been undertaken and carried out with but partial 
two rivers which, discharging through a lagoon or backwater, | success to effect these objects. 
form the harbour of Mangalore, and the feasibility of doing | 9. Lieutenant-Colonel Farewell, acting aa 
this in such a manner as to insure the tidal action being con- | engineer of the 7th division, will be directed to meet you a 
centrated so as not only to create and maintain an i t Beypore, and to accompany you throughout your examina- 
as well as a constant depth of water through the entrance | tions. 
from the sea, but also to scour out to a sufficient extent the | = SSS “ 
deposits which have accumulated of late years within the | Te Inetiretion or Civic Bsoregens.—The President 
harbour itself. Formerly, while there was but one outlet for | and Council of the Institution of Civil Engineers have issued 
both rivers nearly opposite the town of Mangalore, the | invitations to the annual dinner of the members, which is 
harbour contained a considerable depth of water, and the | fixed for Saturday, the 22nd of April, at the Hanover-equare 


Mangalore, Cannanore, 
Calicut, Cochin, Paumben, 
Tuticorin, Negapatam, 
Madras, and Coconada. 





On the paver Methods Piha Sugar from 
Beetroot <3 Cane.* edie 
By Fervrsayp Konus, Eag., C.E. 
Tus attention of the Society for the 
Arts, Manufactures, 


Es 


and 
welfare and Ng this 
the present day, when the 
fear agnournde Doug bere abadigee mere, gf y, in- 
ssemtane ta the bedlak elntis Soduaientoce 
cane ere in riti i nst foreign competi- 
tion. The interest of sugar cultivation has in this caieer 
exercised an important influence u the colonial 
general policy of this country, and the history is therefore 
more closely r‘ated to the politieal history of the British 
nation than any other branch of arts and manufactures. 

At an earlier period, sugar cultivation was to a certain ex- 
tent identified with slave labour, and its destinies were 
materially affected by all the political stru and changes 
which finally brought about the total abolition of slavery in 
the British dominions. The wars between England and 


4 


ereed by Napoleon I., was aimed principally at the sugar 

British colonies, and it pe far beyond 
expectation, by giving birth to the eultivation of beetroot 
sugar. This new industry, fostered by a protective system 


which Continental nations adopted from a spirit of o. ition 
to the favour enjoyed by colonial planters, ample oppor. 
tunities for its gradual development, until it finally reached 
a degree of perfection which places it upon a par with the 
most favourable conditions under which the cultivation of 
eane and the manufacture of cane-sugar are carried on in the 
tropical countries at present. 

n this new form, eugar manufacture is now again attract- 
ing the interest and energies of agriculturists and manufac- 
turers in this country, and re-appears as a subject occupy- 
ing the attention of our looting statesmen, and raising 
expectations of political advantages which are very clearly 
indicated in the last Budget speech of the Chancellor of the 
Exchequer, in the following words: “ We know that the 
beetroot industry of the Continent seems to have got over its 
difficulties, and to be spreading very widely. There is also 
the prospect of the growth of beetroot with this object in our 
own country, and ites could hope for anything so good as 
that it should be introduced with success into the south of 
Ireland, it would be one of the greatest blessings that could 
possibly befal that country.” 

The two plants to which the manufacture of sugar is at 

resent principally applied are beetroot and cane. sugar 
i both am stants atate dissolved in the juice which ie 
held within the vegetable celle, but the character and com- 
sition of the solutions is different in the two kinds of juice. 

etroot juice contains from 7 to 16 per cent. of sugar, a 
considerable proportion of insoluble and soluble albumen, 
and a quantity of salts, which generally give to this juice an 
alkaline character. The cane juice is charged with insoluble 
nitrogeneous matter of different kinds, with soluble albumen, 
and with salts; but the character of cane-juice is always 
acid, and the contamination with salts is less in proportion 
as compared with the juice of beetroot. The percentage of 
—~ in cane-juice ranges between wide limits, but may be 
taken as averaging from 15 to 20 per cent. in ripe cane. 
The cane-juice generally contains a sensible proportion of 
glucose, or so-called fruit-sugar, which is of a different com- 
position from the cane-sugar itself, and is incapable of being 
crystallised in the ordinary process of sugar manufacture. 
Beetroot juice does not contain any considerable percentage 
of this kind of sugar. ‘The beetroot contains 96 per cent. of 
juice, and only 4 per cent. of a solid insoluble substance, 
which forms the marrow or pulp. The sugar-cane is com- 
posed of 20 per cent. of juice, and of 10 per cent. of wood fibre, 
which latter composes the cane trash or bag The p 
of extracting the sugar from these plants consists in a sepa- 
ration of the saccharine solution from the surrounding solid 
masses, and it is the purpose of the present paper to describe 
and compare the different means hitherto practically em- 
—— for effecting this separation. 

‘The traditional and most primitive method of extracting 
the juice from and cane consists in the application of 
mechanical pressure. The action of the mechanical force in 
compressing the mass of the raw material d the cellular 
structure of the tissues of the plant, and bursts the individual 
cells, the liquid contvnts of which are liberated and forced out 
of contact with the solid residue. The juice expressed by 
mechanical force is therefore charged with all th ¢ soluble and 
insoluble impurities originally contained in the p lant, and it 
is, moreover, mechanicaily intermixed with minu e fragments 
of the fibrous solid mass, which is more or less dis in’ ted 
by the action of the mechanical force. The beetroot, 
being exposed to this process of extraction, requires a pre- 
liminary treatment of great importance, viz., the reduction to 
a fine pulp, by means of the so-called pw orrasp. The 

ping machine, in its most ly form, consists 
of a double revolving drum, with toothed saw-blades, 
or scrapers, which in their rapid rotation, effect the disinte- 
gration of the roots, and convert the mase into a fine, soft 
pulp. The action of the rasp effects the principal part of 
that destruction of cellular structure to. 





bseq operation 
beetroot pulp into woollen bags, for being operated upon by 
a powerful hydraulic press, which drives the liquid juice 








passage from it to the sea was correspondingly open. It is | Rooms. 





* Paper read before the Society of Arts. 
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of fring up 
under the action of the hydraulic press. —— 
ter in the pulp, 


anbroked cells is g ki as com- 
pared with finer pulp, which latter contains a greater number 
of disintegrated cells, and is, therefore, capab 
—— proportion of juice. In practice, the 

yield from this cause are counteracted, and the general yield 
of juice from the beetroot considerably increased by the 





expedient of mixing water with the pulp in the process of 


rasping. The addition of water to the pulp effects a partial 
extraction of the sugar from the unbroken cells, by the action 
of endosmosis and exosmosis, and the increased yield of sugar 
obtained by these means from the beetroot pulp affords an 
ample compensation for the expenses of evaporating the addi- 
tional quantity of water which is in this manner mixed with 
the natural juice of the root. The yield of juice can be in- 
creased to about 87 per cent. by the addition of a quantity of 
water, which amounts to 15 or 20 per cent. of the original 
juice. The poe of beetroot extraction by means of the 
rasp and hydraulic press has been very well described in all 
its details in a recently published work on the manufacture of 
beetroot sugar in England and Ireland, by Mr. W. Crookes, 
F.R.8, 

For the extraction of sugar cane, the application of me 
chanical pressure has been almost exclusively confined to one 
form of apparatus, viz., the well-known roller-mill. The nume- 
rous imperfections of this class of machinery have been reeog- 
nised for a long time past, and many changes of construction 
have been suggested, tried, and abandoned, without departing, 
however, from the general principle of extraction by means 
of mechanical force. One of the most ingenious and pro- 
mising attempts in that direction was the sugar-cane press, 
invented by Mr. Henry Bessemer, in 1849. The history of 
that invention, or, at least, that of its early trials, is promi- 
nently recorded in the annals of the Society of Arts ; it is not, 
necessary, therefore, to dwell upon its details at present. 
It will be sufficient to say that Mr. Bessemer, very correctly 
recognising the defects inherent to the action of the roller- 
mill, intended to replace this machine by an hydraulic-press, 
worked direct from the crank of a steam-engine. Mr 
Bessemer’s cane press has not, however, established itself in 
practice, and has left the sugar-mill intact, and with nearly 
al] its defects unchanged, although these defects have since 
then been more generally r ised, in consequence of the 
clearness and precision with which they were pointed out by 
Mr. Bessemer in his often-quoted specification. Mr. Besse- 
mer says: 

“ In order to extract the juice from a cane by means of a 
rolling-mill, it is obvious that the rollers must be set suffi 
ciently close to give a very tight pinch ; but the rollers must 
not be too close, otherwise cane trash is so lacerated and 
broken as greatly to lessen the value of the waste or megass 
for fuel; besides which, the too bard ing of the cane ex- 
tracts certain other matters therein contained which are 
found to be highly prejudicial to the saccharine juice. It is 
therefore clear that, to produce the best effect, the rollers 
should be set at a certain ascertained distance apart, which 
distance ought of course to depend upon the thickness of the 
cane; for, suppose two rollers are placed so as to produce 
the best effect on a cane of 1; in. in diameter, and that in 
the course of work two canes pass through together, one of 
which is 1 in. thick and the other 2 in., it must follow that 
both must be done imperfectly, since their respective bulks 
are as four to one, the small one being only partly pressed, 
and a small portion of the saccharine juice antinated, while by 
the larger one a larger amount of saccharine juice will be ex- 

but mixed up with much of the foreign and injurious 

matters before referred to. This defect is common to al) and 
every one of the mills in use, and is totally irrespective of the 
number and position of the rollers. Further, when a cane is 
pessing between a pair of rollers, the pressure at any one time 
joes not extend to more than 2 or 3 in. of its length, and the 
extreme pinch is exerted on a mere line only, where the 
rollers approach nearest together, the pressure gradually 
ps rege on each side of the centre of pressure. Now, when 
rollers of 2 ft. diameter are making ten revolutions per 
minute, their surfaces, and consequently anything passing 
between them, must be moving at a rate exceeding 1 ft. per 
seoond ; therefore, if we assume that the effective pressure 
upon 4 cane amounts to three lineal inches at one time, it 
is clear that one quarter of a second only is allowed for ex- 


pressing the juice from each portion of the cane under opera- 
tion, a petiod wholly inadequate to effect the thorough dis- 
placement of the fluid from the congeries of cells in which it | 
is contained. Neither can this evil be remedied by any altera.- | 


tion of position or arrangement of the rollers. 

“ Another most serious defect of the roller mill is the ex 
teaordinary facility it affords for the re-absorption of the 
juice alter it has once coum papeanes The cane, it is well 

wn, consiste of an outer enveloping a spongy cellular 
mass, which contains the saccharine juice. The spongy 
mass a considerable amount of elasticity, when de- 
prived of the juice, and as the cane from its mo- 
mentary pressure between the rollers, this elasticity causes 
the cane to expand in the same way as sponge does when 
relieved from pressure ; then it re-absorbs the juice which 
is following in contact with it among the rollers, and thereby 
not only wastes the juice, but leaves the refuse cane so satu- 
rated with it, that it is found to the cane 
trash in the mill-yard to be dried by the sun 
used for fuel. I have before stated that the pressure on the 


cane while passing between the rollers of a mill will always 
be im proportion to the relative thickness or diameter of the 


ieee 


cane, and the amount of between the rollers; but 
amount of geese ancaied epee the different of 
cane is far from , Since the and 
hard and — = the rest of 
subjected to a heavier pressure 
parts, which are com ebiefly of 
juice; and thus it is, that so much 
and other objectionable matters are 
and rind, which should, if escaped press 
. Their superior and solidity cause the 
rollers to exert a far greater pressure upon them, by which 
the injurious matters before referred to are pepune & 
juice greatly contaminated, and the of mill ab- 
sorbed. This defect is common to ills, 
the rollers may be varied in number or position. 

“ Lastly, the action of the rollers upon the canes, whyn 

Gok @ Neen proms fe cuated open Oats, SEEDS 

te them toa i le extent, causing t many 
of the ace Se Sl Bee he een See out 
and mixing with it innumerable small pieces of the 
cellular tissues, of which the structure of the cane is 
composed, the mixture of which with the juice = 
creases its tendency to fermentation, and impedes the process 
of defecation.” 

Of all these numerous defects pointed out by Mr. Bessemer, 
now more than twenty years ago, enly one has been slightly 
modified in modern constructions sugar mills, viz., the 
speed of the rolls. It is now understood that the periphery 
of the rolls in a well- proporté sugar mill does not run 
faster then at the rate ISM. or 2ft. per minute. Al- 
though this necessitates the t of proportionally 
larger, more powerful, and, ire, also more costly sugar 
mills, for the extraction of amy given quantity of cane, it 
must be considered asa i step in advance, and as an 
improvement which has raised the average yield of 
juice from the cane by a very able percentage. 
average yield of juice produced by the old sugar mills ranged 
from 560 to 60 per cent., w the best 
modern mills give an avetage yield varying from 66 to 70 
per cent. of juice upon the weight of the cane. There are 
many eminent manufacturers.ef sugar mills in this country 
and on the Continent who their mills a superior 
power of extraction, per cent. of juice, and 
who not only guarantee th but actually succeed, on 
trial, to reach this is, however, a great 
and unavoidable di between the results 
obtained by a skilfully conducted trial of a few hours, and 
the real average of an entire season's work, and it is at pre- 
sent well established by experience that the best of these 
“guaranteed” mills rarely reach the figure of 70 per cent. as 
the actual average yield of juice in tical working. The 
maximum extraction of juice by ssechomlenh pressure, practi- 
eally applied to sugar-cane, realises therefore a yield of 70 
per cent. instead of the theoretical quantity of 90 per cent. 
actually held by the cane. There is, therefore, a quantity of 
juice equal to 20 per cent. of the weight of cane left in the 
trash, or megasse, and the saccharine compunents of this 

rtion of the juice are utilised in no other way except as a 
uel for raising the steam in the sugar factory. In comparing 
these results with the yield of juice from beetroot by the 
hydraulic press, whieh, when assisted by a quantity of water, 

87 per cent., and leaves only 9 per cent. of juice in 
the pulp, it appears obvious that a very wide margin for 
improvement is still left in the of cane extraction, 
while the work of the hydraulic press seems to have ap- 
proached so closely to theoretical perfection, that little im- 
provement can be desired or expected from any change in 
this method of beetroot extraction. This conclusion, how- 
ever, is only partly correct, and in reality it is a well-known 
fact that beetroot sugar manufacturers have for a long time 
past spent an enormous amount of time, energy, and capital 
im attempting to supplant the hydraulic press by another 
more convenient apparatus for extraction. The extraction 
by means of the hydraulic press, although apparently very 
simple, has many ee ge ractice. Sieanden 
of packing the pl into sacks, and of forming the piles of 
such sacks, which are inserted between the fixed and the 
movable platform of the hydraulic press, uires skilled 
labour of a special class. The « with which a set of 
properly experienced hands perform these numerous succes- 
sive operations is more than double as compared with the 
work of beginners. The question of hand labour is, there- 
fore, of great importance everywhere, but particularly in 
this country, where beetroot sugar industry is entirely new 
at the present moment. There is, moreover, the inconve- 
nience and expense of washing the sacks, each of which must 
pass through the washing machine once or twice a day; and 
ast, but not least, the repairs and frequent renewal of these 
pulp sacks, which forms a very serious item ix the cost of 
extracting beetroot sugar by means of hydraulic presses. 











it can be | 





(To be continued.) 


Tas New Stoscross Rattway—This new undertaking is 
now on the move towards construction, although it was 
authorised by Parliament as long ago as the year 1864, in 
the North Britain Railway Extension Act. Tenders have 
now been advertised for, and a few days ago the engi 
and intending contractors went over the proposed line, with 
a view to immediate o i When constructed, this 
new line will doubt of great utility to the west end of 
Glasgow, and to the traffic connected with Glasgow Harbour, 
especially when taken in connexion with the new dock at 
Stobcross. The entire cost of the line will be borne by the 


North British Railway Company, although the Caledonian | Glasgow 


Company are to have running powers over it ; but the large 
mineral and goods station at Stobeross will be built at the 
joint ex of both companies. From its junction at Mary- 
tii with the Dumbartonshire Railway to the Stobcross 
station, the new line will measure three and a half miles in 
length. Operations are expected to be commenced within a 
month, and the line is to be completed in a year and a half. 





constructions of 


tinues to present a fair amount of activity. 
and work is generally abundant. 
of rails for the Central Someranian Railway has been secured 
by M.M. Adhemar De Roy and Company, of Brussels. 


CIVIL AND MECHANICAL ENGINEERS’ 
SOCIETY. 


Os Friday evenin i 
was at the y's rooms, 4, ‘ 
when a paper was read by Mr. W. Forsyth Black, Past 
President, on “ Some of the Methods of Sheathing Lron Ships 
with C and Zine.” 

The author first referred to the very serious evils of corrosion 
and fouling of the hulls of iron v and the failure hitherto 
of ermpositions and paints to obviate these grave disadvantages 
and deseribed the results of Admiralty trials in this direction. 
After showing the loss to shi from diminution of 
ss and the t cost incurred by them for frequently 
ocking their fe. he proceeded to describe the plan of 
sheathing iron vessels with copper invented by M. Roux, 
captain in the French navy, mon tone n applied 
to several of their armour-plated ships. By 


last the fortnigh ty meeting of the above 





this method, 


while t care is taken in the insulation of the bull of the 
vessel its copper envelope, a ingenious means is 
— for securing the sheathing to the plates of the ship. 

are bored in rows at about 2in. apart, of a depth of 
nearly Jj, in; a recess is formed of a ter diameter than 
the hole by means of a spring rose-bit. The rivets are formed 


with a base, a collar (in the middle), and a head, and a hollow 
set-tool is employed for rivetting them. To fasten one of 
these in its place the head is inserted in this set-tool, which 
bears on the collar, and the base placed in one of the holes. 
The head of the set is struck with a hammer and the base of 
the rivet (which is of a semi-circular hollow section at the 
bottorn) fills up the recess in the hule, and is firmly fixed, 
and the head projects. When all is prepared the copper 
sheets are laid on, and the projecting heads of the rivets are 
rivetted down. There is, however, always, he considered, 
danger of the insulation of the copper sheathing failing 
through some accident, if not from other causes, besides the 
drawback to its use on account of the cost of application and 
materia] 


The author went on to describe what had been done in the 
direction of applying some other kind of sheathing which 
would not be dangerous to iron by bos wee into con- 
tact with it. He gave an account of experiments that 
bad been made by the Admiralty and others to test the 
efficiency of covering iron plates with zinc, and which had 
proved very satisfactory, especially when no insulting medium 
was interposed between the ore A This result might have 
been expected, he showed from the position of zine to iron in 
the electric scale of metals, just as iron is certain to be 
destroyed by contact with copper when salt water can reach 
both so placed, sois iron preserved by contact with zine under 
the same conditions. sah 

He then described Mr. Daft’s proposed method of building 
ships with a special view of providing a simple means for the 
attachment of zine sheathing. That gentleman proposes to 
rivet all the plates of the vessel directly to the frames or ribs, 
and that the joints shall be made on the lap principle 
throughout, but in such a way that a flush surface shall be 
obtained. This he effects by leaving a space along the sides 
and ends of the plates equal to their thickness. After the 
plates have been caulked against the joint straps from the 
outside, and these against plates from the inside of the 
vessel, he fills up the spaces with strips of r teak to 
which he secures the sheathing with iron or zine nails (by 
preference the former) of such a length that on meeting the 
iron at back of teak strips, the points turn round and are thus 
clinched. - 

He coneluded by describing plans for applying zinc sheath- 
ing to ships built on the ordi: in-and-out strake system, 
by filling up the spaces between the out strakes by teak planks 


equal to their thickness. By this meansa flush side is formed 
and the sheathing can 
clinched as shown above. He 
holes of M. Roux’s system, and zine rivets might be employed 
for the attachment of zinc sheathin instead 

indicated. A discussion followed . 
by a cordial vote of thanks to Mr. Black for his paper, which 
was illustrated by drawings. 


== nailed on, and the nails 
suggested that the recessed 


of the methods 
the meeting terminated 


Tae Bereian Iron Trape.—The Belgian iron trade con 
Prices are firm 
A contract for 12,000 tons 





This is, of course, a somewhat important order. 

Russtays Steam Navieatios.—The Russian Company of 
Trade and Navigation decided upon establishing a direct com- 
munication with India and China, vid the Suez Canal. 
Two steamers have been put upon the line, the Nachimoff, 
of 500 horse power and 3200 tons burthen ; and the Tchik- 
hatcheff, of 500 horse power and 2400 tons burthen. The 
steamers have been despatched to the port of Hankow on 
the Yang-tze-Kiang The company calculates upon making 
the passage to Bombay in 25 ion and that to Hankow in 
about 60 days. The management expects to bring beck 
cargoes of tea in time for a great fair to be held at 
Nijni-Novgorod in July. 


Surprine at Buenos Ayrss.—In justification of the some- 
what expensive works which he proposes for the formation 





of a port at Buenos Ayres, Mr. Bateman, C.E., observes :— 





“It appears that the trade of Bu Ayres four 
fold im cightoen years, and it is at present about half that of 
, or one-sixth of that of Liverpool. Vessels have to 
roadstead ; a over 10 ft. cannot 

those of 15 ft. anchor in the 


outer roads 4 miles out; and the ocean steamers 12 or 
14 miles off. The cost of di i as 
sometimes than the freight per ton from 4 


causing an immediate loss of 300,000/. per annum, without 





counting the detention of vessels and minor evils.’ 




















Marcu 31, 1871.]} 


ENGIN EERING. 




















TN AAA 


WOHLER’S EXPERIMENTS ON THE 
“FATIGUE” OF METALS. 
(Continued from page 201.) 

WE must now describe the apparatus employed 
by Herr Wohler for subjecting test bars to repeated 
torsional strains of known amount, this apparatus 
being shown by Figs. 3, 4, and 5, on the present 
page. The bars, A, tested in this machine have en- 
larged ends turned slightly conical, these conical ends 
being fitted with firmly fixed glands which turn in 
bearings supported by the double plummer blocks, 


4, b;. To these glands are fixed the levers, 4, h°, 


these levers being bent as shown in the plan, Fig. 5, | 


so that their ends are in a line with the centres of 
the respective bearings. 

The action of this apparatus is as follows: A 
moving power imparts an upward and downward 
movement to the lever, c, which is coupled to the 
screwed rod, s, as shown. 
rod is guided by the radius bar, /, and the screwed 
portion is fitted with adjusting nuts, having faces 
which, as the rod rises and falls, come into contact 


with the knife edges fixed on the upper and lower | 
Thus, as the | 


sides respectively of the lever, 4°. 
lever, ¢, moves up and down, an up and down 
motion is also imparted to the lever, 4°, the angle 
through which this latter moves, however, being 
less than the angular motion of the lever, ¢, accord- 
ing to the amount of play allowed between the nuts 
on the rod, s. Of course the upward and down- 


ward movements of the lever, 4°, put torsional | 


strains upon the bar, A, under test, and these strains 
are resisted by the ends of the lever or beam, 4, 
fixed at the other end of the bar, being made to 
bear upon the ends of the shorter arms of the levers, 
), g'. These last mentioned levers turn on knife 
edges ¢ : " 

iges at d, d, and their outer ends, which are pro- 


vided with bearing screws, 4, &, are pulled down- | 


wards by the springs, 7, 7. By means of adjusting 
huts, the pressure exercised by these springs is re- 
gulated so that with the maximum torsional strain 
which is desired to apply, the screws, &, #, are just 
raised from their bearings. 

By adjusting the nuts on the bar, s, and those be- 
longing to the springs, /, /, the machine can readily 
be made to subject the test bar to any required tor- 
sional strain at each rise and fall of the lever, c. 


the bar will be subjected to torsional strains in op- 
posite directions alternately ; but by disconnecting | 





The upper end of this | 


If | 
the parts are arranged, as shown in our engraving, | 
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one of the levers, 7, a series of torsional strains in 
| one direction only, will be applied. 

Table No, II. contains the results of a number of 
experiments made with the apparatus just described, 
the test bars, which were cut from a steel axle sup- 
plied by Krupp, in 1862, being enlarged slightly at 
the ends where they were held by the glands, and the 
central portion being united to these enlarged ends 

| by curves. The bars Nos, 1, 2, 3, 4, and 5 (group 

A) were twisted in one direction only, while the 

remaining bars (group B), were twisted in opposite 

| directions alternately, the variation of strain being 
thus, in their case, double the maximum strain. 

Tasie No. II. 


| 
| 


Greateet tension on fibres of 
test-bar. 


| Number of appli- 
cations of strain 
before fracture 


| Reference number.| 














Centners per Pounds per took place. 
German square English square) 
inch. inch. | 
} 480 51360 | 198,600 
|} 2 450 48,150 | 873,800 
3 420 44,940 | 760 
4 }A 400 42,800 879,700 
ce | { > | 2 ’ B, 
6) 880 0,560 ead of 
| strain. 
6) 280 29,966 =| 187,500 
7 | 260 27,820 | 1,007,550 
8 | 240 25,680 | 869,700 
+B - voy with 
| 94 5 9,100,000 
9 ] 220 23,540 } slate of 
strain. 


It should be noticed that before being subjected 
to-the experiments above recorded, the test bar, 
No. 1, had been twiste! 286,630 times, with a 
; maximum strain of 450 centners per German square 
| inch (=48,150 lb, per square inch, English), while 
| the test bar, No. 6, had been subjected to 1,070,550 
| twistings, with maximum strains varying from 200 
| to 260 centners per German square inch, as recorded 

in the subjoined Table : 


Maximum tension of fibres. 


Centners per Pounds per 
Number of twistings. German square English square 
inch. inch. 
73,800 200 as 21,400 
253,800 220 = 23,540 
291,100 240 4 25,680 
251,850 60 = 2%, 








No doubt these previous twistings of bar No. 6 
were, toa great extent, the cause of its standing 
such a comparatively moderate number of applica- 
tions of the maximum strain of 29,966 Ib. per square 
inch, as recorded in Table No. II. ; and it is probable 
that the previous twistings of test bar No. ] reduced 
to some extent its power of resisting the subsequent 
applications of the maximum strain of 51,560 1b. per 
square inch, as recorded in the Table. 

(To be continued.) 
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No, VIL—Exptostve Compocnps—GunNnrowDer. 

Tue history of the advances made by science in 
the development of explosive compounds during 
the past five years is not marked so much by the 
discovery or introduction of any new material of 

ractical value as by the improvements that have 

een made in those which pre-existed. These im- 
provements have been both mechanical and che- 
mical, and refer as well to the manufacture of the 
various substances as to their practical application 
to the several purposes for which they are required. 
The direction in which progress has been é, bas 
reference mainly to the perfecting of several sub- 
stances which have been proposed as substitutes 
for gunpowder—a few of which, for certain pur- 
poses, have to some extent superseded it—and the 
further improvement of gunpowder itself. In the 
former case the object has been to retard or control 
the intense energies of the substances, so as to pre- 
vent the development of their power until the pre- 
cise moment when it was required to be exerted, or, 
in other words, to render them comparatively harm- 
less and non-explosive except under the actual con- 
ditions of work. In the latter case—that of gun- 
powder—the aim has been to modify and regvlate 
the rate of combustion, and so to determine the 
rapidity with which a given charge should be con- 
sumed. ‘The necessity for this has arisen from the 
enlarged calibre of modern heavy artillery, and has 
increased just in proportion as the calibres have 
been increased. e specific object here is to ob- 
tain a powder which, in burning, shall bring a 
minimum strain upon the piece, and, at the same 
time, shall propel the projectile with a maximum 
initial velocity. The substances with which we 
have to deal under the present heading are: gun- 
powder in its various pes of prismatic, pebble, 
and pellet powder, gun-cotton, nitro-glycerine, dy- 
namite, and various preparations into the composi- 
tion of which the chlorates and nitrates enter, and 
which have proved more or less successful when 
used for certain special purposes. We shall, in the 
first place, notice gunpowder and the various modi- 
fications which have been introduced in its manu- 
facture, and in the next we shall consider the pro- 
gress that has been made in the development of 
such explosive compounds as have been brought 
forward with the object of superseding it. 

Since the first ——— of gunpowder as a 
propelling agent, the —— which have been 
effected in its composition have been limited to 
slight variations in the proportions of its con- 
stituents, It is indeed a remarkable fact that, not- 
withstanding the centuries that have elapsed since 
the discovery of gunpowder, no radical or perma- 
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nent change has been effected in this respect. 
Modifications have, however, been introduced from 
time to time, in the details of its manufacture, with 
regard to the preparation of the ingredients, their 
incorporation, and the conversion of the mixture 
iito grains varying in size and density. It is to 
this latter detail that recent improvements refer, 
and their necessity was first recognised in America, 
being made apparent by the gradually increasing 
dimensions of their heavy artillery. ‘To Dr. Dore- 
mus, of the United States, belongs the eredit of 
being the first to reduce this theory to practice, and 


he manufactured the powder in small cakes, which | 


were pierced with numerous perforations. Russia 


then followed in the same direction, and produced | 


what is known as prismatic powder. ‘This consists 
in compressing the powder into flat cakes of hexa- 
gonal form, | in. thick and 14 in. across the extreme 

vinta, the cakes being also full of perforations. 


Ihe machine used in the production of these prisms | 


is somewhat similar to a table engine, and turns 
them out with great rapidity. This prismatic powder 
is also in use ip Prussia. It is, however, inferior in 
effect both to pebble and pellet powder, and only 
answers in charges for guns up to hous Sin. calibre ; 
in charges for larger guns it is found to break up 
and deteriorate. Pebble powder is simply pressed 
cakes broken up into coarse fragments, varying in 
size from a horse-bean toa nutmeg, and of irregular 
shape, and which are glazed and finished in the 
usual way. Pellet powder is meal powder com- 
pressed into smaller blocks of regular form and of 
various dimensions, according to requirement, The 
pebble powder involves no special machinery in its 
manufacture; the pellet powder, however, does 
require apparatus of a very distinct character, and 
which next claims our attention. 

About two years since, the labours of the com- 
mittee on explosives, under the presidency of 
Colonel Younghusband, were specially directed to 
determining the description of gunpowder, the em- 
ployment of which in large charges would be 
attended with the least risk of overstraining the 
gun. They ascertained that the rapidity with 
which the elastic gases are produced by the firing 


of gunpowder is in proportion to the fineness of the | 
grains ; small grain powder exercising its explosive 
power most rapidly, and powder of larger grain | 


more slowly. ‘The results of their investigations 


and experiments showed that in guns of 8 in. | 


calibre a large reduction of pressure could be at- 


tained by the use of either pebble or pellet powder | 
in battering charges without any diminution of | 


velocity. Experiments with 10-inch guns confirmed 
the previous results, and led the committee to con- 
clude that this description of powder might be 
used in guns of the largest calibres, and would pro- 
duce an initial velocity equal to that obtained with 
the existing service powder, whilst materially re- 
ducing the strain on the gun. This led to the in- 
vention of a machine for making pellet powder for 
ordnance charges by Mr. John Anderson, superin- 
tendent of machinery at the Royal Arsenal, Wool. 
wich, and which was set up at the Royal Powder 
Milis at Waltham. The machine consists of a 
turntable of about 6 ft. in diameter, toothed on its 
periphery, and revolved with the hand by a pinion. 
At nght angles with each other on four opposite 
points of the table are four circular metal plates 


about 2in. thick and 18 in, in diameter, each con- | 


taining 200 chambers, formerly 3 of an inch, but 
now reduced to {ths of an inch in diameter. The 
chambers are fitted with pistons worked by 
hydraulic pressure from beneath, and have also 
movable stop covers. When the apparatus is in 
work two of the sets of chambers—those opposite 
each other—are undergoing a similar operation at 
the same time. With the stop-covers lifted and 
the heads of the pistons about lj in. below the 
upper surface of the moulding plate, the chambers 
are filled with meal powder, and the upper surface 
then swept clear. ‘The stop-covers are then 
fastened down, and the pressure is applied to the 
pistons, by which the t in. of powder is com- 
ressed to §ths of aninch. ‘The covers are then 
ifted, and the pistons pressed upwards till their 
heads are flush with the upper surface of the plate, 
and the pellets lie loose ready for removal. The 
machine then receives a quarter turn, and the 
pellets are swept off from these two sets of chambers 
while the filling and pressing is being carried on in 
the other two sets. The pressure upon the rams is 
about 1025lb. per square inch, or allowing for 
friction, say, LOUOTb, The machine is worked by 
three men, and the pellets produced are clean made, 


and hard, although up to the present time these 
pellets have not proved such a sneceas as to lead to 
their introduction into the service, nor even to the 
duplication of the solitary machine at the Waltham 


roilla, 
Observing the tendency on the part of artillerists 


for heavy guns, Mr. Jabez James turned his atten- 
tion to the production of a simple. and safe press 
for manufacturing the pellets. In 1869 he suc- 
| ceeded im perfecting an apparatus which he patented, 
and which was at once adopted by Messrs, Curtis 





| are now, and have been for the past two years, five 
of these machines working with perfect success. 
| Through the courtesy of Mr. W. J. Brown, the 
|manager to Messrs. Curtis and Harvey, we were 
| recently enabled to examine these presses at the 
Hounslow mills. Each machine consists of a strong 
cast-iron framing and head, fixed by bolts to the 
top of an hydraulic press. Within this framing are 


arranged horizontally the various gun-metal plates | 


and punches for forming the pellets, The centre 
plate has a flange on either side and is supported on 
a groove formed on the inside of the cast-iron fram- 
ing and is bored through with a number of circular 
holes fin. in diameter. The lower plate carries a 
set of long punches which form the bottom of the 
pellets, and which also expel the pellets from the 
centre plate when formed. ‘This lower plate is sup- 
ported by the head of the hydraulic press. ‘The 
upper plate carries a series of short punches which 
form the top of the pellet compressing the meal 
powder to a thickness of in. This plate is move- 
able in a horizontal slide on the underside of the 
head of the framing. It is worked by a screw 
from a handle in front of the machine and is thrown 
to the rear of the press when the holes in the centre 
plate are being charged with meal powder and also 
when the pellets are being expelled and removed. 


Stops are inserted between the centre aud the | 


lower plates in order to allow of variations im the 
thickness of the pellets. There are also stops be- 
tween the flange of the centre plate and the grooves 
in the framing to hold the plate in position when 
the pellets are being expelled. The stops are all 
self-acting and are governed by the upper plate ; 
when this plate is moved back clear of the per- 
forated plate beneath it, the upper stops are thrown 
into gear with the centre plate and the lower ones 
are withdrawn. ‘The withdrawal of the lower stops 
| having permitted the lower plate to ascend further, 
and its punches to clear the holes of the newly 
|formed pellets which are rapidly swept from the 
plate and the holes recharged—the upper plate is 
drawn into position again, when the upper stops 


are withdrawn and the iower ones inserted. ‘The | 


dimensions of the pellets are 3 in. diameter and } in. 
thick. There are 250 perforations in the centre 
|plate and each press turns out one charge about 
levery five minutes or 3000 pelleta per hour, with 


used at each charge is 3} lb., the pellets conse- 
quently run about 72 to the pound. 

With regard to the results obtained in practice 
from pellet and pebble powder we can at present 
say but little, having no definite data whereon to 
base our observations. We may, however, observe 
in general terms that with one form of pellet powder 
—that of the cylinder with a slight indent at one 
end—a charge of 35 lb. propelling a 180 lb. projec- 
tile from an 8-inch gun, gave an initial velocity of 
1300 ft. and a maximum pressure of 9 tons. The 
same powder fired in a 10-in. gun with a 70 Ib. charge 
and a 4001b. projectile gave a velocity of 1430ft., and 
& maximum pressure of 22 tons. Pebble powder 
will give a velocity of from 1420 to 1480 ft., but 
it is always specified that the pressure shall not 
exceed 20) tone. As yet, however, the exact form and 
size of the grains of gunpowder for our large guns 
are as yet undetermined, the results of the recent 


proof of the 35-ton gun having obliged the com-| 


mittee on explosions to reopen the whole question. 
The experiments which they had previously made 
with the 8-inch and 10-inch guns led them to 
anticipate not only an undiminished but an increased 
velocity, with a reduced strain in guns of large 


calibre, The proof of the 35-ton gun, however, | 


dispelled all these illusions, for the pebble powder 
inflicted an enormous strain upon the gun, whilst at 
the same time certain irregularities were observable 


| which involve the powder question in greater per- | 
The results have also attracted | 


plexity than ever. 


attention to another cireumstance in connexion | 


with the use of pebble or pellet powder, and that 





both at home and abroad to adopt pellet powder | 


and Harvey, at whose works at Hounslow there | 


two men working it. ‘The quantity of meal powder | 


is the action of the gases on the bore of the 
gun under the influence of the great heat evolved 
in combustion. It is true that the combustion 
itself is slower, but the heat generated appears to 
be greater than with finer grained powder, and 
singularly enough the recoil is more severe. Al- 
though the grains of powder cannot from their very 
size force their way along the slight space between 
the projectile and the of the gun, yet the 
burning gases readily insinuate themselves into the 
grooves of the rifling and act deleteriously on the 
metal. ‘The Russian guns when fired with the slow 
burning prismatic powder were observed to be 
subject to the same consuming energy which ac- 
| companied the use of pebble powder in the instance 
,under notice, These points, however, are now fully 
|under the consideration of the committee and we 
| hope for a speedy solution of the difficulty. In the 
jmeantime, and pending the decision of the com- 
mittee, the trial of the 35-ton gun for range and ac- 
euracy is of course postponed. 

The practical conclusions deducible from the in- 
| Vestigations of the committee, so far as they have 
| at present proceeded, are that the maximum pres- 
isure of fired gunpowder, unrelieved by expansion, 
is net much above 40 tons per square inch. In 
jlarge guns, owing to the violent oscillations pro- 
duced by the ignition of a large mass of powder, 
| the pressure of the gas is liable to be locally exalted 
|even above its normal tension in a perfectly closed 
| vessel. ‘This intensification of pressure endangers 
the endurance of the gun whilst detracting from the 
useful effect. Where large charges are used, quick 
burning powder inereases the strain upon the gun 
without augmenting the velocity of the projectile, 
The position of the vent or firing point exercises an 
important influence upon the intensity of wave 
action. In further enlarging the dimensions of 
heavy guns, it is clear that we must look to further 
improvements in our powder,and in the method of 
igniting the charge,.in order, as much as possible, 
to avoid throwing the ignited gases into violent 
oscillation. The great point will, therefore, be to 
| reduce the length of the charges as much as possi- 
| ble, and to ignite them so as to confine the run of 
| the gases within the shortest limit practicable. We 
jleave the solution of the present difficulty in the 

hands of the committee with confidence, and not 
| without hope that it will be speedily accomplished. 
| It may be that a wad or some such device may be 
| found useful in closing the grooves against the pas- 
| sage of the gases, whilst an alteration in the posi- 
| tion of the vent may modify the pressure. Or it 
imay be that the character of the powder or the size 
and form of the pellets may be improved, in which 
| ease we should have to reopen the present branch of 
our genera] subject, which we now conelude, having 
pointed out the practical progress made in the manu- 
facture of gunpowder during the past five years. 











‘RANDOM NOTES FROM NORTHERN INDIA. 
N.W. Proviyces, January, 1871. 

CoL_oynet Mepcey, the principal of Roorkee Engineering 

| College, having left India on furlough, the professional 

papers on Indian engineering, which for eight years were 

so ably edited by bim, and which were so much appreciated 
by engineers in this country, have ceased to be published. 

In the preface of the last number, the colonel expresses 
a hope that at some future day it may be practicable to 
commence a new series, and he avails himself of the oppor 
tunity to make a few passing remarks on Indian engineering 
generally. 

He thinks that the whole subject of railway construction 
and management opens a wide, important, and most pressing 
field for the consideration of Indian engineers ; he urges the 
extension on a liberal seale of roads, the importance of 
which he thinks is increased by the introduction of railways, 
and he seriously presses on the Government the necessity 
of constructing light tramways on the ground that the ex- 
periences of the famines in Orissa, Rajpootana, and Rohil- 
kund, show the absolute necessity of providing ready 
means of transit for grain from one part of the country 
to the other, and he adds, “ scarcely inferior in importance to 
the above is the subject of navigable canals which has only 
lately engaged much attention in Upper India, and in 
which scarcely anything has been actually done as yet. 
Of the necessity for irrigation works he does not speak so 
strongly, as he appears to think that it is much more im- 
| portant to multiply the facilities for transit than to in- 

| crease the agricultural produce of the country. These opinions 
euming from a well-known scientific man, who has had 
considerable experience in connexion with engineering 
| matters in North-Western India, must of necessity carry 
| weight with them, and it is to be hoped that they may 
tend to give impetus to some of the contemplated projects, 
many of which, indeed, at present appear to possess but 
little vitality. It is strange that after such a long re- 
sidence on the banks of the Ganges canal, the waters of 
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which have so often done such noble work in staying the 
gaunt spectré of famine, Colonel Medley says not one 
encouraging word for irrigation. He, in common with 
many others, appears to think that the advantages of irri- 
gation are counterbalanced by the well-known prevalence 
of fever in some irrigated district, but they forget that this 
is caused by over irrigation, and absence of drainage, for 
irrigation, although invaluable in a dry country, may be 
overdone and abused, and the temptation of sure and 
abundant crops is so irresistible to the native cultivator 
that the question of health is forgotten. It has beex found 
that along the banks of the upper part of the Ganges and 
eastern Jumna canals, where the supply of water is at all 
times more or less abundant, over irrigation has been the 
rule, and that as a consequence fever is on the increase. 
This question is now under the consideration of the canal 
department, and it is to be hoped, that by a stricter super- 
vision over the distribution of the water, and by a closer at- 
tention to drainage and sanitary measures, the evil may 
be much mitigated, if not quite overcome. It is stated 
that in the district referred to the population does not 
increase but rather decreases. 


A new inspector-general of irrigation (Colonel Rundel) 
has been appointed in room of the late lamented Colonel 
Anderson, who died some months back, and it is now ex- 
pected that some of the new canal works will soon be set on 
foot. 

Colonel Strachey, who was formerly the moving spirit 
in the canal department, appears to have deserted his first 
love, and is now devoting all his energies to the State Rail- 
way question. Rumour says that the new gauge is to be 
8 ft. 3 in., and let us hope that such is the case, and that 
this point being once settled a real beginning may soon be 
made, and that we may see red tape melting away before a 
sturdy energetic determination to construct a network of 
cheap lines in India. Before our present popular Governor- 
General came out, the home papers told us that he had 
promised to encourage more action and less writing and 
form filling. This filled the hearts of so many with hope, 
but alas, the pruning knife has not yet been vigorously 
applied, and those rank jungle plants, which choke the 
roadway of progress and advancement (red tape and cir- 
cumlocution), still flourish in the “sunny east,” and ob- 
stinately withstand the vigorous attacks which are daily 
launched against them. Still it isa hopeful sign to find 
that most men admit that a reform is necessary, and that 
actiom must, in the long run (even in India) supersede 
routine, 





COMPOUND ENGINES. 
To tue Epiror or Ex@IneERine. 

Sir,—The most evident changes in the best compound 
engines of late years have been the use of a higher pressure 
of steam, which with the same relative expansion prodaces 
a greater useful effect, and an increased relative size of 
small cylinders so as to begin to expand im: that cylinder 
and to equalise the maximum strain and power of each 


cylinder as far as the circumstances will allow. Bat 


the defect of the majority is that they still waste about 

20 per cent. or more of available expansive power, this 

loss being principally between the two cylinders. 
Compound engines may be divided into twoclasses, which 


to produce the most perfect results require different pro- 
portions of cylinders and differently arranged valve gear. 
These may be called combined and independent compound 
engines. The combined are those in whigh the cylinders 
are (or should be) sear each other, and the pistons com- 
mence their respective strokes simultaneously or nearly so, 
their distinctive feature being that the steam expands from 
one cylinder direct to the other through as small a passage 
as convenient. To this class belong most land engines, and 
the compound marine with cranks at about 130°. In 
independent compound engines the cylinders need not be 
near, and the pistons need not, generally do not, make 
their strokes together ; their distinctive feature being that 
the steam passes from one cylinder to a receptacle which 
may be as large as convenient, and that from this the large 
cylinder takes its steam. To this class belong many con- 
densing land engines, furnished with auxiliary high pres- 
sure cylinders, and the compound marine engines with 
cranks at tight angles. 

To judge the efficiency of engines so far as the use they 
make of their steam is concerned, some standard of excellence 
is required with whieh to compare their indicator diagrams, 
and which shall beequally fair at all pressures and with all 
measures of expansion. Such a standard may be approxi- 
mately found by supposing that the steam actually used in 
one sttoke had been expanded in the large cylinder, and 
that there was mo clearatice; the back pressure may be 
taken at 24 Ib, above a vacuum. The steanmmay be taken 
as varying inversely as the volume, with a correction to be 
subtracted from the mean pressure during expansion, equal 
to the loss of final pressure which would have taken place 
at } the expansion, on the supposition that the pressure then 
was that of saturated steam instead of being inversely as the 
volume, This correction may be neglected when the steam 
expands Tess than six times. This standard does equally 
well for single evlinder engines, and ean be used for high 
pressure engines by taking 15 }b. instead of 24 Ib. 

Thus, if N=number of times the steam used would be 
expanded, and P=initial pressure, and g= the correction, 





Standard =p 1+Hyp. Log. N ee. 
prowere =F (5 E)--# 
Examining in this way the diagram of a combined com- 
pound engine with 25 in. and 50 in. cylinders, the steam is 
expanded 7,1 times, the mean pressure of large cylinder, 
9.2 lb., of small 45.81b., and therefore of both combined 


45.8 


estimated on large piston=:9.2 + xt == 20.6 lb., the 


standard is 31.2; the effidiency is, therefore, 20.6 


81.2 


= 66 


per cent. 

By examining in a similar way the diagrams of an inde- 
pendent compound mafine engine, not im full gear, the 
steam is expanded 7.7 times, combi mean presssure 


18 Ib., standard 291b., efficieney== 3 == 62 per cent. 


With the same enginein full gear expanding 5.44imes the 
efficiency is 66 per cent. In these last cases the water used 
per LAP equals about 17 and 19 lb. per ‘hour, calculated 
from the diagrams. The above engines were the 
ordinary slide valves with link motion, and are fair ex~- 
amples of an arrangement of engine rapidly coming into 
use. They were built by engineers of high standing. 

The waste of power on these engines arises from throt- 
tling, the arrangements of valves and passages, and pecs 
from condensation. With regard to the latter, ly 
clothing the cylinder is quite insufficient to prevent it from 
proving a serious loss, for besides the fact that the steam 
of necessity is condensed by expanding, and there must, in 
addition, be some heat lost externally, and a steam jacket (or 
other external source of heat) is indispensable with satu- 
rated steam, to check internal cooling from alternate con- 
densation and evaporation. For suppose the cylinders and 
passages are well clothed, and that one unit of heat per 
stroke is lost externally. Conceive the internal surfaces to 
be quite dry. Sufficient water must be produced by con- 
densing the incoming steam to liberate one unit of heat. 
This water being in an stmosphere of steam, will, as the 
pressure falls, simultaneously correspond with it in tem- 
perature, evaporating perhaps yj, of its weight, it will also 
boil violently on the metal heated to the superior tempera- 
ture, and (if there be time) evaporate, depriving the metal 
of, say, #% of an unit of heat. The steam produced is 
generally too late in the stroke to be of much use, or is 
wholly eva d to the condenser. Next time steam enters 
nearly two units of heat are required, one for radiation, one 
to reheat the surface. If again there be time for this water 
to be evaporated, the next time steam again enters nearly 
three units are required, and so on increasingly, until the 
condensation and evaporation attain a maximum at each 
stroke. The heat lost may be considerable, ite extreme 
limit being that quantity which the whole of the exposed 
surface can impart to the water or moisture between each 
fresh entry of steam. Hence it is of importance, where 
great economy of steam is required, to prevent water enter- 
ing the cylinder from any cause whatever, and to provide 
that if it should enter, it should be evaporated by some’ 
other means than condensing incoming steam. 

A steam jacket is one means of preventing the wetting 
and drying of the internal surfaces, which would seem 
necessary to all engines merely clothed, since the smallest 
continuous Joss of heat must induce it. A jacket may canse 
more heat to be lost externally than before, but besides the 
saving internally, condensation in it is attended with no 
joss of engine power. It follows that to make the jacket 
part of the steam pipe, by supplying the cylinders from it 
is likely to defeat its main object. Also priming must be 
very detrimental to economy. Also superheating the steam 
before using it will not obviate the necessity of adding heat 
to it during its expansion. Steam expanded six times, at 
60 ib., absorbs about 140 units of heat for each pound, and 
yields but $3 anits of latent heat, so that if the steam received 
no heat after entering the small cylinder, it would require to 
be superheated above 200°, to prevent condensation from 
this cause only, the specific heat of steam being but half that 
of water. A steam jacket, or some equivalent, should, 
therefore, surround all parts of the cylinder, covers, and 
passages, whether or no the steam be superheated, but it 
may -yet fail to prevent some condensation. 

Throttling between the cylinders is another source of loss, 
greatest with combined engines, especially with that form 
where the crank for the large piston is 130 to 140° behind 
that for the small one, so that the large piston is always 
before the small. To obviate this, the Late meet bsg. 
but short, and special arr. ts of valves used 
to advantage. The ports ‘open and . 


Usel pansion between the c¥linders is gen ry. 
ter the gptelind tong Thi can remade Go gr 


extent merely by putting eS ae side 
pistons moving opposite ways, and the steam 
one cylinder to’ atother through short 
which are therefore of small capacity. 
form of compound engine can be thus made, 
this néed not be the way of avoiding the loss of power. 
Equally perfect diagrams can be obtained from any type of 
compound engine by proper arrangements. As this serious 
defect is still common, I propose hereafter to examine the 
means of obviating it. 
Yours truly, 
W. Hartnett. 
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out at ports, but the face of valve was perfectly steam fight, 
although the valve was thus wom 4 balanced. 
We think the above is sufficient to disabuse your of 
We have several diagrams con- 
vacuum lines of which might 
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rbaps better than anything 
and Peebles will forward such in- 
we have mentioned, we will publish it, and by 
solution of the apparent “ mystery” will no 
doubt be obtained.—Ep. E. | 
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PLANT FOR PREPARING CONCRETE BLOCKS. 


(For Description, see opposite Page.) 
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Ix the accounts which have from time to time appeared 


in the 2nd, Srd, 4th, and 5th volumes of ENGINEERING, 
relative to the Kurrachee Harbour Works, reference has 
frequently been made to the Manora Breakwater, which, 


we have always insisted, was the keystone to the harbour 
improvement works, and without which, although much 
good might be done by the other works in progress, it 
would be impossible to maintain effectually a deep channel 
at the entrance. This breakwater formed part of the 


original plan, designed by the late Mr. Walker, in 1858, 
for the improvi ment of the harbour, but its execution has 
been delayed continually, and it was not until the Ist 
November last that the first block was Jaid by Sir William 


Merewether, the Commissioner in Sind. Before giving 
further particulars regarding the breakwater, it will be 
interesting bricfly to note the progress of Kurrachee during 
the past thirty vears, and the benefits already derived 
from the harbour improvement works up to the latest date. 
In 1841, when Sir William Merewether first went to 
Sind, Kurrachee harbour was considered unsuitable ex- 
cepting for native craft, and although some benefit was 
effected by Sir Charles Napier, the general question of the 
improvement of the harbour was left to be initiated by 
Sir Bartle Frere, who, in 1855, took the whole subject | 
into serious consideration. The result of this was that a | 
scheme was duly prepared by the late Mr. Walker, assisted | 
by Mr. William Parkes, the present consulting engineer, 
and approved, and works were commenced in the year 
1860, and have been in progress ever since, although they 
have been occasionally temporarily suspended, the most 
serious check being trom 1866 to 1868. As we have 
already stated, the most important work of all, the break- 
water, has been left to the last, in consequence of the 
differences of opinion amongst the officers of the Public 
Works Department, to whom the execution of the works 
was for a time intrusted. The object of the other works was 
mainly to confine and increase the tidal scour, so that a per- 
manent and deep channel might be made across the bar which | 
obstructs its entrance. The depth of the channel has from 
time to time been increased by dredging, but its permanence 
cannot be effected unless measures be adopted to prevent 
the bar reforming, and it is for this latter object that the 
breakwater has been designed. Besides scouring the 
channel, it was also designed tifat increased space should 
be provided within the harbour for shipping, and great im- 
provement has been effected in this respect, for when in | 
1858 only about twenty ships of 500 to 960 tons could lie, | 
about fifty-five ships of from 500 to 1200 tons can now be | 
berthed. Ships now frequent the port from all parts, and | 








generally sail in safety over the bar, while there is a 
regular steam postal service arriving and leaving weekly. 
Next to Bombay, Kurrachee is the best harbour on the 
western coast of India; and when the railway between 
Mooltan and Kotree is completed the latter port will be- 
come the outlet and inlet for the trade, not merely of Sind 
and the whole Punjab, but of a large portion of the northern 


districts of India. In 1848, when Sind first came under 
British rule, the total value of imports and exports in the 
whole year amounted to only 12,216/, For the last six 
months of 1870, it had reached the large sum of 2,088,968/. ; 
giving an annual value of upwards of four millions sterling. 

At the ceremony of laying the first block of the break~- 
water on the Ist November last, Mr. Price, the engineer 
under whom these harbour works have been conducted, 
gave some interesting particulars of the work then com- 
menced, from which a portion of the following description 
has been taken. The object of the breakwater is mainly 
to ward off the violence of the seas during the south-west 
monsoons which at present cause the bar of sand at the 
mouth of the harbour, thus occasioning difficulty and delay 
to the shipping frequenting or seeking refuge in the port. 
The breakwater is to be 1500 ft. in length, its base being 
formed by a mound of rubble stone sunk in the proper line, 
and left to stand the operation of the waves for at least one 
monsoon before being built upon. The base has thus already 
been formed for about half the length, or to 750 ft. from 
the shore. This mound is excavated by divers to the proper 
level to receive the superstructure, which consists of concrete 
blocks each 12 ft. wide by 8 ft. deep and 44 ft. thick, so 
placed as to form a structure of two blocks, or 24 ft. in 
width, and three blocks, or 24 ft. in height. The break- 
water, in section, is therefore a parallelogram, having per- 
pendicular sides, the top level being 13 {t. above low water 
datum near shore, but it will be stepped down by degrees 
as it advances seawards. The accompanying plan and 
elevation (Figs. 1 and 2) show the manner in which the 
pier is built, and the amount of progress made up to the 
10th January last. 

The blocks are each 27 tons in weight, and are com- 
posed of Manora conglomerate, with sand from the Lyaree 
river, held together with Portland cement, which formes 
one-eighth of the bulk of the other materials. The blocks 
are mixed by steam machinery, and after having duly set, 
for which a month has been found to soffice, are lifted by 
a steam hydraulic travelling crane, called the “ Goliath,” 
on tracks by which they are conveyed to the breakwater. 

The concrete mixing is illustrated in Figs 3 and 4. 
The shingle sand and cement are brought to the mixing 
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statien along a railway line in wagons, and baving been 
measured out in the proper proportions on the platform, are 
shovelled into the hoppers of the mixers. These latter are 
four in number, worked by a steam engine of 8 horse power. 
They are on Messent's patent, made of cast iron of such a 
shape that when half filled with material and turned round 
on the axle, the contents are turned over—sideways as well 
as endways—four times by each revolution. charge 
is half a cubic yard, and to this is added 12 gallons of 
water from a tank at one end. Nine revolutions are re- 
quired to make the mixture in the mest effectual manner, 
after which the trapdoor of the. mixer is opened and the 
contents discharged into skips carried on wagons on a rail- 
way line below the mixers. The are then shunted 
along the railway to the block ground, where the skips are 
lifted by travelling cranes and their contents 

into the block moulds, as shown at Fig. 5. The quarry 
lumps are added when the conerete is being placed in the 
moulds. The size of the blocks is, as we have 
already stated, 12 ft. x 8 ft. x 4} {t., weighing 27 tons each, 
though some of smaller sizes have had to be made to meet 
the irregularities of the bottom for a short distance from 
the shore. The blocks are prepay geo edhe cnr 
prepared for the purpose in such a way a 
the slope in which they are to be lifted and set in the work. 
They are placed lengthways in six rows, three on each side 
of the central railway line, along which they are conveyed 
when required to the breakwater. ‘The blocks are 
so as to lean on each side towards the central line, being 
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particalars of this machine will be unnecessary after what 
has already been said of it. An illustration and description 
of the “ Titan” steam crane, used for depositing the blocks 
in their position in the breakwater, have already been 
given in Ewouvexnine (vide p. 192, 193, vol. viii.), but 
some description of the manner in which it performs its work 
may be interesting. From letters have seen 
from the superintendent of the harbour works, it appears 
that the “ Titan” 
entertained of it by Mr. Parkes, the consulting engineer 
te the Karrachee Harbour Works, by whom it 
signed. At one time he remarks: “ The ‘ Titan’ is working 
beautifully ; on two or three days lately six blocks were 
set each day with ease. One day the whole were set be- 
tween 11 and 4, stopping the dianer hour meanwhile.’ 
In a letter written about a month later, and after further 
I he ‘ 


which we 


was de 


experience he writos Titan’ continues to do giant's 


work, of which you may judge from its having set 18 
blocks, Le., three rows in two days last week. If we were 
stronger in the diving line we might keep up at that rate 
regularity.” 

Since the above was written, we have received the fol 


lowing extract of a letter from Mr. Price, dated Ist Mar h, 


1471, giving an account of the effect of a recent storm on 


the breakwater 











The chief news here is that the bad weather which I 
mentioned in my last culminated on Wednesday nicht the 
22nd, or Tharsday morning the 23rd, by the sea making a 
clean sweep of the breakwater roads, except at the outer 
end, where held down by the Titan and by two blocks, « 
sluny to the Titan cral bearing on t entre rails, and 
the other standing on a truck just to reward of the 
Titan tail The force of the sea (a 9 ft. tide) was very 
great, it bent the rails on which the block track was stand 
ing, and washed off the Titan roadway balks between th: 
Titan and shore, in spite of rails stack down in the Lewis 
holes to secare them, three rails to each 28 ft. 1 th Tw 
trucks loaded with large pieces of conglomera locks for 
the anyle fores e, and which were left on the centre road 
to keep it down, were washed right off, Ww vered 
most of the timber at Gizree, but a few sare still 
under the tracks and rails at bottom, and will be got up 
after a few dave Lowe got the centre road ¢ pletely 
restored by Friday afternoon, and on Saturday, the sea 
having gone down, he set eleven blocks. The work has 


ai eg eon Ww il 
With regard to the 


lreiging operations, it appears that 





good advance is made whilst they are in progress. bat 
doubtless better resulta would, by this time, have been at 
tained were it not that they have constantly been stopped 


owing to the want of funda, and that sometimes at a tim 


when tt best results might have been expected from their 
being uninterruptedly continued. That a great good has 
heen accomplished by dredging is indisputable, and is 
clearly seen by comparing the respective sections of the 
har ur entrance for some few years past. 

What has latterly been the great drawback to thes 
works is their repeated stoppage for want of funds, in 
consequence of which contracts have repeatedly had to |! 
broken—and of course paid for—and gangs of workmen 


diamissed, often at the most inconvenient seasons By sach 
cireum -tinces the ultimate cost of the works must be greatly 
enhanced, but it unfurtunately does but illustrate the manner 
in which public works are too often carried out iv India. The 
decentralisation scheme, recently introduced in the allotment 
of funds for certain works, by which the local govern 

ments will be allowed a certain sum each for expenditure 
upon such works as they think fit, without reference to the 
supreme government, will sot apparentiy benefit tl 


Harbour Works, 
Works, are “ reserved as imperial for the pre 


Kurrachee which, together with th 
Gedavery 


sent.” 








Reesraw Cawwow.—It is stated 
made im great numbers at Peru, 
other Russian Government factories 

Tur Propstier oF tux 8.8. Evona.—A correspondent, 
signing himself “ Another Marine Engineer,’ writes to say 
that “ Marine Engine,” whose letter appeared on page 216 
of our last number, may get over his diiliculty as to the form 
of the propeller of the 8.5. Evora by taking out two words 
from the description which appeared in The Engineer That 
sentence our correspondent affirms should read thus: “ The 
propeller of these engines is of peculiar form, all the lines 
being drawn circular from varying points, the diameter being 
15 ft. Sin. and pitch 25 ft The words “ of ’ which 
im the original are inserted after the word “ p are here 
omitted, Very probably “Another Marine 
modified reading is a correct one, but it does not explain 
how the words “ of each” got into the original Another 
Marine Engineer” adds that “there is something in the 
results obtained from the engines, boilers, and propeller of 
the Erora w rthy of youre respondent 8 serious considera- 





Tula, Petrozavodsk, and 
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tion, and to these I would direct his attention to illustrate, 
if he ean, the reason for the small difference in consumption 
of these engines whea contrasted with some of the best eom- 
pound engines now made We believe that Marine 
hoagie fully appreciates the performar of the engines of 
the Evora, and we know that personally he has a great re- 
apect for Mr. Jaffrey's skill as « designer and constructor of 
ma * engines. His critics last wes k referred solely to 
the description of the Evora’s engines, which was pub 


hebec DY our contemporary, Gad pot to the engines them- 
selves, which are in every way good examples of modern 
marine engineering. 


has folly answered the expectations | 


THE IRON AND STEEL LNSTITUTE. 
Address of the President, Henny Bessemer, Esq. 

Ow entering upon my duties as President of the Iron and 
Stee! Institute, I eannot but feel deeply sensible of the 
honour you have conferred on me by your election; and, at 
the same time, I fully reeognise my inability to do justice to 
the oceasion, and must therefore entirely throw myself on 
your indulgence. : : 

Among the various manufacturing industries of the world, 
there is, perhaps, not one possessing so absorbing an interest 
as the manufacture of iron, whether viewed as a source of 
national of social advancement, or in its purely 
scientific character. ‘The history of its discovery extends far 
back into the night of time, and is lost amid the imperfect 
records of incipient civilisation. As time roiled on, the pro- 
luction of this valuable metal appears to have kept pace, 
and gone hand in hand with the advancement of the arts, 
both of peace and of war, down to the period at which we 
have now arrived. 

On the 23rd of June, 1869, it was the good fortune of the 
members of this Institute to listen 
account of the rise and progress of the iron manufacture 
lelivered by the noble President in his inaugural address ; 
un account not only touching on its ancient history, but 
bringing it down by successive steps to the present period. 
well remember, was also accom- 


wealth, 


This address, as you will 


to a most interesting 





| understand, about 


| seaweed, would, in any 


panied by statistics, both of the home and foreign iron trade, | 


so complete, so interesting, and eo exhaustive as to leave no 
standing ground for me in the same direction. There are, 
however, some points of interest which have cropped up since 
that period, which I propose to bring briefly under your 
notice; after which I must ask you to follow me a little way 
off the beaten track prescribed by custom in addresses like 

briefly, because I should not like to 
anticipate the more interesting details of the latest improve- 
» iron and steel manufaeture, which we may hope 
before us by the authors of the various 


the present I eay 
ments in th 
t have 
spers to be submitted to your notice. 
Among the many important problems still waiting for 
solution in the malleable iron manufacture, is the process ot 
puddiing, a process which presents so many 
practical difficulties essful accomplishment as to 
have hitherto heavily taxed the inventive talent and perse 


brought 


mechanic 








to its sie 


erance of many able men, who, though baffled for the time 
full of energy and deter- 
Institute had an 
last summer, of 


have returned again to the charg 
nination. Most of the members of the 
pportunity, during their visit to Wales 
seeing the highly ingenious apparatus designed by Mr 
Menelaus, of Dowlais, for this purpose. That appli 
ances should not have accomplished all that was desired of 
them, is ia itself a standing proof of the difficult nature of 
the task he had taken in hand. ‘The want of success that 
has hitherto awaited these efforts is the more to ber gre 
because the work of the paddler is one so laborious 
exhausting to his physical and vital powers, as to render it 
lesirable, for every reason of humanity, that hand puddling 
The advances 





such 








should be superseded by mechanical force. 
made in this direction at the works of M. de Wendell, and at 
other works in France, are most Through the 
kindness of Mr. Menelaus, the committee formed to report 
n this process will have an opportunity « f witnessing it in 
yperation at the Dowlais Works, as soon as the apparatus 
san be got into working order. 

While these laudable efforts are still progressing in the 
mechanical department of the iron manufacture, the chemical 
side of the question has not been lost sight of. It will be re- 
membered by many present that, in the early part of this 


interesting 


century, the various qualities of the iron of different districts 
were considered as the simple and inevitable result of some 
radical difference in the iron itself, such as we meet with in 


different kinds of wood, and in other organic substances 


The science of chemistry has, however, long dispelled these | 


erroneous notions, and shown that the simple elementary 
substance, iron, is precisely the same all over the world, and 
that the great variety in the quaity and properhes of this 

as found in commerce, di pended entirely in the quan- 
of other substances retained in combination 


roeta! 
tity and number 


| stant we release the gaseous pressure, by the r 


with it, and, hence, that it might be possible to produce from | 





y kind of und perfect metal. The great 





Iron ore @ pure 


; ; j 
neouragement which the enunciation of these facts at once 


gave to th 
purifying and separating from iron the deleterious matters 
found in combination with it. hese efforts have had the 





anufacturer led him to study the best means of | 


} 


happiest results, although we are sti]i very far from the ideal | 


standard perfection which contemplates the production of 
equally pure iron from all the known ores of that metal. 
iis much, however, has been accomplished; the rule of 
thumb has given way before the proofs of chemistry, and the 
acturer of i 
rence in the natu 
well-ordered laboratory furnishes bim daily with the quan- 
tity and quality of the deleterious matters which his raw 








to-day 





1 
occult 





material contains, and which, as is now 
chiefly of sulphur, phosphorus, and silicon. ‘The latter sub- 
stance is, for the m part, removed in the refinery and 
puddiing furnace, but the two former still make a determined 
stand, and are never, in practice. so completely eliminated as 
to render the metal as pure as that obtained trom ores where 
these substances are entirely absent. It is, however, no 
small point gained, that we know the numbers and nature of 





the enemies we have to struggle with. 
said to be half the batt] it the other half is still, I tear 
the most stabborn Among the workers in this direction is 
Mr. Henderson, of the United States, who proposes to re 





no longer believes in some 
sof the iron he treats, but his | 


well known, consist | 


Such knowledge is | 
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tion, as | understand it, consists in the use of iodine, or its 
compounds, brought into contact with the metal in the 
puddling furnace, or in the Bessemer converter. This pro- 
blem, on purely scientific or chemical grounds, is one of con- 
siderable interest, nor is it less so in a commercial point of 
view ; but under the latter aspect, it resolves itself chiefly 
into a question of how far the lower-priced quality of pig 
iron can be made to equal the results obtained from the 
purer brands, and how near the cost of the process wil! bring 
up the inferior iron to the cost of the purer qualities at pre- 
sent in the market. On these points, I have no information 
that would warrant me in hazarding an opinion, either one 
way or the other. Further experiments are, however, | 
to be made, so as to decide these im- 
portant questions; in the mean time, we cannot but wish 
every success to the invention, which, if attained, would be 
of great commercial value. 

Without having at all studied the question, it would at 
first sight appear that instead of employing so expensive a 
substance as iodine in its manufactured state, that the half- 
vitrified ashes of seaweed, which are rich in iodine, ght be 
applied direet to the iron in its first process of manutacture 








in the blast furnace—or, by simply charging h the 
rest of the material the requisite quantity of seaweed in its 
raw state, or only previously dried. The ecarbona f soda, 


i@ trom 





chloride of potassium, and other salts, deri 
y form an excellent flux, and 
lessen the quantity of lime required to produce a liquid 
cinder. It would also appear that the ashes of seaweed, in 
the form of powder, could most readily be carried by the 
blast through the tuyeres into the Bessemer converter at 
any stage of the converting process. I have found, in my 
early experiments, that blowing crude American | 
into the metal produces a very liquid cinder, but the tuyeres 


are more rapi uy worn than when air aione is use d 


ease, 


shes 








Among the most important improvements lately effected 
in the manufacture of steel is the de ment, by Sir 
Joseph Whitworth, of the system of casting under hydraul 
pressure. The casting of large masses of steel, free trom air 
bubbles, has long been a source of difficu ly to 
the fact that at the extremely high temp r en 
steel a certain quantity of oxygen is abs: tained 
by the metal so long as this high temperature is kept 





but which it cannot keep in combination when the metal 1 


cooled down to the point at which it commences to solidify 












hence, when the fluid metal is received in a cold m« irge 
volumes of gas are given off, some of which becomes en- 
tangled in the solidifying mass, and is there retained, form- 
ing numerous cells or honeyecombs A similar result is met 
with in finery iron, when it is “ overblown ca x 

gas is liberated in abundance during the solidification of the 
plate metal, and gives rise to the peculiar cellular structure 


so wellknown. Another defect, inherent in steel castings, 
ywes its origin to the crystalline structure assumed by ti 
metal in the act of solidification. So long as the metal retains 
undisturbed the original crystals formerl by casting 
is only feebly coherent—its tensile strength is 
to which it rises when hammered or rolled. 1t will bend only 
a few degrees from the straight line without fracture, while 
its power of elongation is also extremely limited ; but if con- 
siderable pressure be applied while the steel is passing from 
the fluid to the solid state, the crystals, which would otherw 
become almost independent structures, are united or welded 
together so perfectly at this high temperature, and in their 
almost plastic state, as to develop the most perfect cohesion 
of all parts of the mass, probably more perfect than any sub- 
sequent operation of hammering could effect. In a patent, 
which I obtained in 1856, I described a method of 
steel under hydraulic pressure in iron moulds—a cold wrought 
iron plunger being forced into the semi-fluid steel at one end 





the mass 


less than half 


of the mould, through the agency of the hydrau pressure 
applied to its opposite end. About the same period, I had 
observed, that in those enses where fluids gave off gaseous 


matters under ordinary atmospheric pressure, that they were 
prevented from doing so by increasing the pressure on the 
surfaces. A familiar example of this action is seen, the in- 


| 
movai or ft 





cork from a bottle of champagne, and it occurred to me, th 
if I subjected the fluid steel to additional atmospheric press 

that the boiling of the metal in the mould wouid be prevents 
! hus arose the first idea of casting under the pressure of 
gases, pumped into a close chamber of great strength, in which 
the mould and casting were enclosed; but owing to num« 

rous engagements, these inventions were left in abeyance 
intil attention was again called to the subject, a few years 
since, by Sir Joseph Whitworth, who, finding great difficulty 
in making steel castings, free from air bubbles, and of sufli 

cient cohesive strength for the manufacture of his guns and 
projectiles, hit upon the idea of subjecting the metal, while 
still fluid, to the action of an hydraulic plunger, forced into 
the mould. His experiments, in connexion with this system 
of casting, have been most successful. Indeed, I can bear 
witness to the extreme soundness of several large cylindrical 
masses, turned and bored, which were shown to me at his 
works, in neither of which the most minute flaw or bubble 
hole was visible. It was also stated that these simple cast- 
ings under pressure were as strong, or even stror than 
bars of hammered steel. In justice to Sir Joseph Whitworth, 
I feel bound to say that I have no doubt whatever, but that 
he was wholly unaware of the existence of my previous in- 
vention, at the time he brought forward his syste. of easting 
under hydraulie pressure, by which the material now known 
as “ Whitworth metal” is produced. Certain it is, that we 
ywe to him the development, and first practical 

















application 


| of this system of casting steel under a pressure transmitte d 


move these deleterious substances by the employment of | 


I have, however, 


» the results obtained 


mbination with 





flourie acid, in ex oxygen ; 


not Ve 


t received any information as t 
by the means proposed. 
A second eompetitor in this interesting field of research is 


Mr. Sherman, also an American gentleman, who has been | 


carrying on a number of experiments at the works of Sir 
John Brown, at Sheffield. and at other places. The inven- 


le erated shot, or a 


lirect to the fluid, or semi-fluid metal, by a plunger actuated 
by hydraulic force 
It is difficult to estimate the importance of any process by 
which a malleable metal, stronger than forged iron, might be 
readily cast at once into the desired form; but it is just this 
question of form which still presents the difficulty. It will 
be readily understood that any plain parallel figure like an 
! solid evlinder or ingot, may be com- 
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pressed by plunger at one end, and « tolerably uniform 
effect be produced throughout the mass of metal; but it is 
far different with more complex forms. For instance, let us 
apply the same force to one end of a loam mould, in which e 
double-throw locomotive crank is to be cast. In this case we 
should have two breaks in the continuity of the column 
pressed upon ; and even if it were possible to prevent those 
parts of the mould between the throws from being crushed 
in by the enormous pressure transmitted to the end of the 
crank, we should infallibly fail from another cause. The 
plunger would, doubtless, transmit the pressure throughout 
the whole mags, #0 long as the metal remained fluid; but 
this is just the period at which pressure is of little or no use, 
as a substitute for forging; it is when solidification and a 
reduction of bulk-is taking place, by cooling, that the force 
is most needed, to prevent the formation of cavities in the 
central parts of the mass, and to cause that cohesion of the 
erystals which, in other eases, is effected by the after 

of hammering. It will also be obvious that the ram would 
be wholly incapable of tramamitting force throughout the 
contorted limbs of a erank axle while in the act of solidifica- 
tion. Hence, in this, and im hundreds of other required 
forms, the plunger system of transmitting pressure would 
prove an entire failure. There are also other insuperable 
difficulties in the way of this system of applying pressure to 
the general run of castings required in steel; the wionld for 
each article would have to be made of enormous strength, 
and be only very thinly eonated om the inside with clay or 
loam, to prevent the crushing of these materials and the con- 
sequent distortion of the casting; while the iron mould, 
having only a thin coating of yielding material, would oppose 


the natural contraetion of the mass, which would. tear itself 
to pieces. It, however, appears that all these difficulties may 
be at once overcome by simply using an ordinary mould box, 
and moulding the article im the common way, a very strong 
hooped vessel being provided in which the moulds may be 
placed. The opening by which the metal is run into this 
vessel may then be ek by a screw plug; ap artificial 


atmosphere of considerable pressure may be gradually gene- 
rated in the vessel by the combustion @mixture of anthra- 
cite coal and nitrate of soda, ground to fine powder, and pro- 
ducing an incombustible gas heving any desired amount of 
pressure, and acting in al} directions on the casting, but with 
no more strain on the mould than it would be enbj to 
under ordinary atmospheric pressure. If by thia, or any 


other means that may be suggested, we could obtain steel or | 


malleable iron castings, free from air bubbles and of great 
cobesive strength, an immense point would be gained. Those 
who have seen the beautiful castings in steel produced in 
Germany by the Boehum Steel Company, and also those of 
not less merit produced by Messrs. Vicars and Co., of Shef- 
field will fully appreciate the importance of giving to such 
castings the periect malleability and cohesive strength of 
steel forgings. 

Among the various improvements that have within the 
last few years been introduced in the manufacture of iron, 
few are ot such magnitude and importance as the production 
of armour plates, a manufacture called into existence by the 
advances made in modern artillery. The rapidity with 
which manufacturers have responded to the call thus made 
on their skill and enterprise, affords an excellent example 
illustrative of the way in which the engineering talent of 
this country seems capable of keeping pace with the ever in- 
creasing wants both of the arts of peace of war, The 
production of malleable iron, of the excellent quality with 
which these plates are made, also affords another proof of 
the rapid progress made in this department of our great 
staple manufacture. 

In the early part of these remarks I proposed, with your 
permission, to touch on one or two subjects, whichit appears 
to me are matters of great importance, not only to the mem- 
bers of the Iron and Steel Institute, but to the whole engi- 
neering profession, as well as to the public in general; and 
when I reflect on the thoroughly 
many eminent manufacturers anc 
now the honour to address, the conviction forces-iteelf upon 
me most strongly, that such an organisation as ours is. one 
eminently calculated to solve many of the important prac- 


tical questions, both in connexion with the manufacture of | 
iron and steel, and their employment for constructive pur- | 


poses, which individuals, unaided, and alone, might well 
shrink from grappling with. It is from the members of the 
Iron and Steel Institute that the world looks for « pratical 
definition of the terms Iron and Steel. It is true that, from 
a chemical point of view, the line of demarcation which sepa- 
rates these substances is as little marked as the rainbow’s 
hues, which melt imperceptibly into each other, leaving no 
part at which it may be said, here one ceases, and there the 
other begins. Thus it is with iron and steel, which passes 
by almost imperceptible gradations from grey iron, through 
every stage of mottled and white, to hard steel, and from it 
to steel in its mildest form, which passes into malleable iron 
almost unmarked. Although admitting the truth of this 
view of the subject, when considered chemically, the practical] 
man recognises in the metal iron a substance which, in its 
more or less pure or alloyed state, and under its physical 
condition of cast or wrought iron, possesses properties 60 
Gifferent and so anomalous, that its classification becomes 
both easy and natural, hence three primary divisions have 
everywhere been recognised, viz., east iron, wrought iron 
and Ble el ; 
seems no reason to dispute the prepriety of such a definition 
With regard to the two former, east iron and wrought iron 
their manufacture hes been pursued ao long in every civilised 
country, that their nature and physical characters are wel! 
known and universally recognised ; but, with reference to 
steel, this can scarcely be said. 

In the latter part of the last century, the ingenious clock- 
maker, Huntsman, found that steel, made by the cementa, 
tion of iron bars, was rarely perfect enough in its structure 
to yield a clock «pring of equal +trength throughout. Unable 
to obtain a sufficiently reliable material, he hit upon the 
happy iden that the fusion of brr steel, if practicable, would 


ractical character of the | 
engineers whom I have | 


farnish a far more reliable material, perfi homogeneous 
in structure, and free from the numerous flaws which the 
accidental envelopment of wood ashes on the Swedish bar so 
frequently caused. Fortunately for mankind, this bright 
idea was brought to the test of practical experiment; and, 
after numerous failures of every kind, Huntsman was at last 
enabled to construct furnaces that would furnish the neces- 
sary high temperature, and crucibles that were not destroyed 
at a single heat; he thus at last succeeded, by laborious 
efforts, in producing cast steel—the most valuable and perfect 
condition in which the metal iron is known. This valuable 
process was unprotected by patent, and was kept a profound 
secret by Huntsman for many years. The way in which it 
at last became known is ameng events of the 
past, that are better buried im oblivion. 

At this period there was but little prospect of the extension 
of the use of cast stecl to other than ow agra pur- 
poses: Being made in crucibles, contnning ot from 6 Ib. 
to 7 th, ite cost was very high, while the of fusion 
at that time prevented any but extremely or highly 
carbonised steel from being made, The manufacturers of 
Sheffield have, however, gradually overeome these difficulties, 
and inthe year 1851 the uction of east steel in Great 
Britain had risen to 1000 per week; and at that time a 
plats square bar of 500 lb. in weight conld probably have 

purchased at.as low a price as 40. per ton! The great 
extension of the cast manufacture within the last few 
years, its — cost of rene with the facility 
now posse making it of a mild or tough quality, has 
brought it into competition with wrought iron for several 
most important udts inghe arts. It is this fact which opens 
up the important ficld of inquiry to which I desire especially 
to direct your attention. So recent has been the appliention 
of mild cast steel to engineering structures, that the civil 
engineer finds himself at a loss to estimate its value as a con- 
structive material, and its applicability to the: work he may 
have in hand. If he desires to use wrought iron, be has a 
thousand examples before him. He has printed tables and 
formule almost in every book he turne over, and in ail this 
he is confirmed by numerous meres and by his own 
practice and observation; but if he desires to employ stee! 


ior any new structure, be it the roofef seme ing, u 







































where eompressive strain alone was used, and in order 
complicate the manufacture Spommaese ualities of we | 
one special quality might be on for this purpose, 
be distinguished from the usual make, as steel for com- 
pression. p t . 


reatest amount of stability in structures of thie kind. I 
ae hitherto spoken only of beams or gitders as affording 
examples of the nature of the tests which I deem desirable ; 

obvious that these should be so 


but it will. be 
dified and conducted as to afford correct data to the ship- 





span of unusual length across 4 river, where int 
piers are almost impracticable, or in any other case, in which 
he hopes by eeonomy of weight he may obtain that in steel 
which he cannot hope to accomplish with a weaker material, 
| where, under such circumstances, is he to look for the desired 
information? Where are the numerous tables he is wont to 
employ ? Where the formux deduced from practice to aid his 
ealeulation? Where the example from which he ean draw 
his own conclusions ? It is to fill up this void, and to supply 
such information on the authority of the first practical men 
in this country, that I propose to establish proofs so well 
authenticated and are irrefragable, as to form a sure basis 
for after , and afford means of estimating the 
st of structures, and to supply tables on which implicit 
relinnce ean be . 
The great I take it, will be to make such tests com- 
tive with won in all cases, and under circumstances 
equally well adapted to show the comparative value of each 
material for structural purposes. This is the more necessary, 
because I believe that many of the tables and formule at 
—_ in use were made at a time when wrought iron 
not arrived at so perfeet a state-of manufacture as that 

to which it has now attained. It would be, therefore, neces- 
sary to repeat every test in the wrought iron and steel of the 
present iod, in order to ascertain with precision their 


builder as well as to the engineer. Indeed, I believe that 
steel has already been somewhat largely rr in com. 
bination with iron, for ae. by the chief Con- 
structor of the Navy, with the intention of developing « 
greater amount of strength with a given weight of 


ma Ss. 
I believe it will be found that the rate of expansion of iron 


and steel within the limits of at temperatures will 
oppose no ical obstacle to their combined use. ~ 
van to the manufacturers which would result from an 
exhaustive series of trials ical seale, euch as I 


. fanced By 

pose, would be further enha: by the readiness with w 
the Board of Trade, and other public bodies, would 
be induced to approve structures of steel, or steel combined 
with iron, the weight and dimensions of which are subject to 
their approval. 

Before closing these remarks, there is avother subject 
which I desire to bring under notice, because it is one 

i which you are so well able 


The great development of the mechanical arts within the 
last century has rendered it extremely desirable that certain 
uniform standards of size, or measure, should be set up, by 
means of which an uniformity of practice has, in many eases, 

Whitworth a seri 


lend + 





relative power of resistance, under identical ditions, or 
under such special] conditions es may be more favourable 
either material. 

Should it be thought desirable that the, and Steel 
Institute should investigate this subject, I Propose that 
a series of preliminary experiments should be made, ong 

the resistance of the different materials, both to tensile an 
| compressive force, as well as to violent concussions and Jong 
| continuous strains, all of which facts could be furnished by 
the rful machinery erected for this and similar " 
wou 





we 
by ir. David Kirkaldy; whose high pore a 
sufficiert guarantee of the correctness and perfect impartiality 
of any such report. | speak of these as iminary teste 
|only, beeause I think the members of this Institute will 
| agree with me, that it is not the simple breaking or twisting 
| of a single bar, free at all parts except in one particular di- 
rection, that is wanted ; but it is the more complex strains 
that we have to encounter in practice, that it is desirable to 
ascertain and to record. Thus it would be necessary to make 
several beams and girders of such form and construction as 
will fairly ri t the uses to which irom and steel are 
applied in practice. It is in order to construct these test 
girders of proper proportions that I propose to make the 
first or orelustaar? experiments on the materials of which 
they are constructed, and I would farther propose that any 
errors arising from the imperfect apportioning of strength in 
the different parts of these girders should be corrected by re- 
constructing them after their weak places have been shown 
by a first trial, and thus arrive at a structure, as near as 
may be, equally strong at all points, and showing the exact 
amount of material necessary to withstand the tension and 


nin of the several parts of the structure. I will pot 





and allowing a certain latitude in each class, there | 





trouble you just now with the details of the simple mode by 
whieh I pre sce to test these beams and girders ; but I have 
little doubt but that they would be most satisfactorily carried 
mut by Mr. Kirkaldy, so as to complete the whole series 0 
tests in the most reliable form. Belore quitting this subject 
| wish to draw your attention, briefly, to the special modes 
of construction to which I have before alluded, and which 
become necessary, because wrought iron and steel differ to 
much in the conditions of their manufacture as to render 
forms and sizes in one material easy and inexpensive, which 
would be almost impossible, or, at least, too evstly in the 
other. For example, in a large plate girder, the upper and 
lower webs are usually com of nu pieces of 

iron rivetted together in several thicknesses, entailing the 


ssiahent! wanna wetue bowen universally 
stand u whi ve 
cnginewtng entablichanshte, to the great advantage of 


manufacturer and the user of the ag eee Sa 
ve 





we Bee 
day, even to an entire mechan’ structure, as in gup- 
eres. wine Sony past Sete ie 5 ee , 80 
that the possession of a few duplicate parts will enable » 
gee Lodhangee leap oe namwcad Mh moa. feo o9-rpdae 
few minutes, at a cost immeasurabl that which would 
hove hehe seqabul be makin taal pats $0°400d. 

must be borne in mind that this system of 
only affords great advantages to 
lessens the cost of uetion, by 
ment of special 
these numerous. pi 
Rotts eee i 
principles were a 
otk, the poeal phenson 
their way gently in the new 
engines were mere toys 


ahd the loads they drew were swaljin 
therefore, only necessary that they Ft pe 
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gave way to cross wood 
rivalsin longitudinal 
rail and the Vignoles rail, 
commonly in use. Nothing 
way in which the i 

the adoption of rails, of almost every 
form and size, nor can any one be 
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inevitable under the circumstances. 
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But it is now evident that there is no 
this infinite variety of size and form ; we know pretty accu- 
rately what is the general average traffic on a line, and the 
weight of our engines. The work which a rail has to per- 
form is so perfectly simple, and so clearly defined, that there 
cannot at the present day be any difficulty in establishing a 
standard rail suitable for all 

Thus, suppose we take the double-headed and the Vignes 
rail as representing the two classes of rails suitable for longi- 
tudinal or cross and if we make a heavy, medium, and 
light one, of each of these types of rail, we should have a choice 
of six sizes, that would supply all the reasonable demands 
of our t railway system. Taking these three standard 
eines iron rails, of each class, I would then make three 
other standards of steel rails, in which the table or wearing 
surface was identical in each case with the iron standard, bat 
s» reduced in weight per yard as to reduce its powers to resist 
a blow, or to sustain a weight sely equal to the iron 
standard, so that in all cases the iron a } c rails, and the steel 
a 6 ¢ should possess the same powers of resistance to a heavy 
load, or a sudden concussion. We should thus diminish the 
great apparent difference in price between the iron and steel 
rail, for it must be remembered that the price per mile, and 
not the price per ton, is the real test of the cost of rails. The 
adoption of a standard rail would afford great facilities to 
the manufacturer by diminishing his stock of rolls and 
allowing him to manufacture in slack times, and to supply 
any sudden demands from stock. It would lessen the cost of 
production and afford the qcecre! advantages to the consumer 
and producer which have hitherto resulted in all cases from 
the adoption of universal or standard measures. It is diffi 
cult to imagine the state of utter confusion that would have 
reigned throughout our whole railway system, had the 

uge differed on every line to the same extent as the rails. 

he one instance afforded by the broad gauge is sufficient to 
convince us of the immense disadvantages that would have 
resulted from such an error, and I doubt not, but should we 
happily arrive at « universal aé ¢ standard for rails, we 
should in the future look back with dismay on our present 
chaotic state. 

1, therefore, feel a conviction that the time has arrived 
when a conference with our leading railway engineers would 
result in the adoption of an iron and steel a 4 ¢ standard for 
raila,to the great advantage of all concerned. There would 
of course be no difficulty in supplying, if required, outside 
sizes at a higher quotation. 

In the course of these remarks, I have ventured to bring 
under your notice two proposals, which appear to me de- 
serving of the attention of the Institute, and which are inti- 


need in practice for 











mately connected with the interests of many of its member3. 
I have done so with much diffidence, because I cannot but 
be aware that Iam addressing many gentlemen who are far 
more able than myself to form a correct opinion on the sub- | 
jects I have been discussing; I must, therefore, beg that | 
you will clearly understand that I have no wish to put for- 
ward these propositions with any force as coming from the 
chair ; indeed, | do not know that auch subjects should have 
been broached at all in an address like the present. I feel, 
also, that I owe you some apology for dwelling at such length 
on the subject of steel, but I have felt it almost impossible 
to avoid doing so. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesrrocen, Wednesday. 
The Cleveland Iron Trade.— Yesterday there was a rather 
thinner attendance on ‘Change at Middlesbrough, but this 
was not on account of any lack of animation in the trade. 
The fact that the Lron and Steel Institute are holding their 
annual meeting, under the presidency of Mr. Henry Bes- 
semer, in London this week, accounted for the absence of 
several ironmasters and other gentlemen connected with the 
Cleveland iron trade. There was a brisk inquiry for pig 
iron, but although the market was again firm, No. 3 could 
not be sold for more than 47s. Every available blast fur- 
nace in the North of England is at work 


The Finished Iron Trade.—In this department of the 
great and growing industry of Cleveland there is really 
nothing new to add to our last notice. The mills and forges 
are working steadily, and new contracts are being obtained. 


New Blast Furnaces at Middlesbrough.—This afternoon 
( Wednesday) Messrs Gjers, Mills and Co., Middlesbrough, 
tapped their two new furnaces. This new plant consists of 
two blast furnaces, 85 ft. by 25 ft., but provision has been 
made for adding two other furnaces. Under the personal 
superintendence of Mr. Gjers the newest appliances have 





been introduced in laying out the works. Messrs. Cochrane, 
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SCREW AND HYDRAULIC 


ALCOCK, 


CONSTRUCTED BY MR. MICHAEL 


We illustrate, above, two very handy forms of hay presses 
constructed by Mr. Michael Alcock, of Manchester. 
shown by the upper figure is a horizontal screw press, the 
screw being fixed to the table of the press. and the nut 
through which it passes being turned by a pinion gearing 


Grove, and Co., Middlesbrough, have fitted up two vertical | into a wheel fixed to the nut. The press is worked by hand 


blowing engines, each of which will blow over 17,000 cubic feet 


labour, or by horse or other gear, and the nut is carried 


per minute. The pneumatic lift is used for the blast furnaces | through the head of the press, which is connected by pillars 


and the gantries. The furnaces are situated near the river 
Tees, and will have a quay for shipping near them, and there 
is a railway to them from the Darlington section of the 
North- Eastern. 

More New Works on Tees-side.—There are several com- 
— for carrying on iron works in course of formation oh 

ees-side, but there is no definite information to be had yet. 
Some newspapers, anxious to keep the public fully informed, 
have within the past week stated that M. Schneider, the 
French ironmaster, bought a large quantity of land at Stock 
ton, for pos of building iron works, when he was in 
the North of England recently. This statement is entirely 
untrue. The land which was spoken of as having been 
bought by M. Schneider has only lately been purchased by 
three irommasters of Stockton and Middlesbrough. 





Casapras Puniic Works Revesve.—The receipts of the 
Canadian Govermment under the head of the public works 
revenue account rose in 1869-70 to $1,006,845. In 1867-68, 
the corresponding total was only $901,466. These receipts 
are derived mainly from canal, lock, and harbour tolls. 


| with the resistin 





plate. Both the head and resisting plate 
are circular, so that when the pinion and driving gear are 
remeved the whole press, with the trunk or packing box, can 
be rolled from one place to another. On eoids and planta- 
tions this is a great convenience. 

The second figure shows a horizontal press of the same 
— construction as that described above, but worked by 

ydraulic power instead of bya screw. The hydraulic cy- 
linder passes through the head of the press, and the ram is 
attached to the table. A portable force pump is fitted to the 
end of the hydraulic cylinder, and water is supplied from a 
bucket or any other readily portable vessel. This press, like 
that first mentioned, can be rolled from place to place. 

The presses above described are particularly adapted for 
transportation to the colonies, as in packing them it is only 
necessary to bolt the circular head and resisting plate to- 
gether, and to a on the trunk or packing box with tem- 
porary ends, w the screw and gearing, or hydraulic press 
and ram, as the case may be, can be packed within it. We 
may mention, in conclusion, that Mr. Michael Alcock was 
awarded a silver medal for these presses at the National 
Agricultura] Exhibition, held at Santiago, in 1869. 





That | 
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Tue Issrirvtioy or Cryin Exorvrers.—A sum of 15001. 
has just been received by the treasurer of the Benevolent 
Fund of the Institution of Civil Engineers, from Messrs. 
Thomas Brassey, M.P., Henry Augustus Brassey, M.P., and 
Albert Brassey, to mark the interest which their respected 
father always took in the success of all that belongs to an 
Institution with many of the members of which he had been 
for so many years actively engaged. 

Loypos Istgerysatiovan Exuteition or 1871. —The 
musical arrangements for the opening of the Exhibition on 
the Ist of May are nearly completed, and new compositions 
representative of France, Italy, Germany, and England re- 
spectively, will be produced for the occasion by M. Gounod, 
Chevalier Pinsuti, Dr. Ferdinand Hiller, and Mr. Arthur 
Sullivan. M. Gounod will produce a psalm, Chevalier 
Pinsuti a chorale to English words, Dr. Hiller a march, and 
Mr. Arthur Sullivan a cantata. 








Ter«isH Orpyaxce.—Important chan and improve- 
ments are being introduced at the 1 urkish Imperial gun fac- 
tories, at Tophaneh. The most notable improvement is the 
construction of a new shop for the reception of machinery for 
the manufacture of guns up to 13 in. and 14 in. in diameter. 
This vast erection, which will occupy the centre of the factories, 
will be one of the t workshops in the world ; it will be 
850 ft. long, 82 ft. wide, and nearly 40 ft. high. The building 
is nearly finished, and at the last dates from Turkey the 
foundations for the heavy machinery which it is intended to 
contain were being laid. 
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To tue Eprror or ENGINEERING. 

Sir,— Until we direct our attention “nase ry 9 to 
some branch of mechanics for a considerable length 
of time and avail ourselves of every opportunity, 
are we likely to comprehend what is and may 


done in that direction? Take, for instance, the sub- | 


ject of punching, and how few there are who com- 
prehend to what extent it has already been carried. 

Commencing at the smallest and best that has 
come under our observation the work at the Elgin 
Watch Factory stands foremost. The blank discs 
for the wheels after being punched from the sheet 
metal are perforated, leaving the delicate arms and 
rim with their edges perfectly square, corners sharp, 


exact size, shearing out, as it were, a finished 
shaving of metal. 

This plan has been adopted 
the manufacture of cold punched nuts, The holes 
in the nuts are punched first by a punch much 
smaller than the die, and the blanks cut outin a die 
much too large, then by repunching the holes and 
forcing the blanks icone a die of the right size 
nuts are made free from scale, beautiful in ap- 
pearance, perfect in shape and dimensions, and as 
none but the best iron will stand punching cold, 
they are of first-rate quality. The punching as a 
substitute for the milling machine in the construc- 
| tion of gun lock and pistol work has been used to 
| a considerable extent, and it is believed with great 





and the surface so neatly finished that no hand | success. 


work whatever is applied to them afterwards—in 


| In addition to the modern improvements which 


fact so good is the job, that the best hahd work can- | have been made to the punching machine, consisting 


not approach it 


‘ Ru 





mathematically perfect, but so arranged that they 
may be changed and set quickly and the punch 
guided so as to enter the die true beyond any pos- 
sibility either from carelessness or from slack mo- 


tion in the machine 
beautifully solved by the simple device shown in 
Fig. 3, in which A is the punch, B the die, and C 


To do such work with any degree | . 
nly a punch and die fitted | motions and adjustable devices for regulating the 


principally of different kinds of automatic stop 





: 


vertical position of the punch, there has recently 


| been added the convenient arrangement shown in 
| Figs. 4 and 5 for more readily getting at the punch 


| screw, a, and drawing 


and die. 

A is the eccentric shaft, B vertical slide; C and 
D when secured together by the set screw, a, form 
the connecting rod, giving the down pressure at 4, 
and lifting at the slidin 

Lox on the handle, d, the 


| sliding head is raised as shown in Fig. 5, giving free 


This hard problem has been | 
| back ; where something more is needed, all 


the holder for the die, and also guide for the punch | 
cast in one piece. It will be seen thut this is acom- | 


plete structure within itself. 
into and the punch receives its vertical motion from 


When used it is put | 


a common punching machine, and when another | 
kind is required instead of changing punch and die, | 


the whole thing is changed, neither punch nor die ever 
being taken out except for the renewal, In making 


a perfect guide to the punch and insuring its perfect | 


entrance into the die, the difficulties are so great 


| are combined, the punch or die may be 


that were it not for the use of Babbitt’s metal or its | 


equivalent, it would be hard, if not impossible, to | 
overcome them, but by receiving the die in its seat, | 


setting the punch in the die, and casting the Babbitt's 
metal around it as shown at D, nothing remains to 
be done except to wear the punch in its guides until 
it works free. I am not certain but the work is 
repunched, that is, a punch a trifle smaller than the 
holes required used first, and afterwards one the 


access to either of the tools. 

Different ideas are entertained by mechanics as to 
the best form for making round punches, some mak- 
ing them slightly the largest at the end, claiming 
they will come out easier and last longer for being 
so made, and others making them slightly tapering 
for precisely the same pu , while experience 
shows that if a machine works as it ought and the 
punch enters the die properly, a plain cylinder of 
Stubb’s steel wire will do all that can be done with 
a round punch 

Among the various devices got up to hold the 
wire punches, the one shown in Fig. 6 is the nearest 
perfect. The cone, A, is split into three parts, 
which, as well as the lower end of the stem, B, 
must be of tempered steel. In all ordinary work 
the grip of the cone is sufficient to pull the punch 
at is 
necessary is to head the upper end of the punch 
like an ordinary rivet, and countersink the cone to 
receive it. It is important that the punch should 
be tempered the whole length. 

At Fig. 7 is shown a convenient arrangement for 
holding a round die. The die, A, is set in the split 
cone, The pressure of the work as the die 
crowds the cone down into its seat, compressing it, 
so as to not only hold the die firm, but central also. 

In the machine, where the devices here shown 
in 
a half minute, and not only changed, but, with the 
certainty that the punch will be right without 
any adjustment. ith one wire punch ¥,in. in 
| diameter, costing perhaps a halfpenny, 24,000 holes 


have been made through steel rods of ite own di- |; 


| ameter in thickness, and with another, 6000 holes 
| through cold rolled iron one-third thicker. 
I am, yours truly, 
An ENGLISH ENGINEER bX AMERICA, 
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Mr. Milroy’s excavating apparatus was also 
very ge it pints Hg found . 
the work by com: air apparatus. All the cylinders i 
the bed of the river were te descend. coddenly 

6 ft. to 13 ft., when they 
the first was sunk suitable arrangements were made in the 
staging to meet this. The time occupied in sinki 
of cylinders to the proper depth was about ten 
one pair operations were commenced on the 3rd December, 
and the excavation was completed on the 5th February by 
means of the sand pump and Mr. Milroy’s machine. The 
compressed air apparatus was then fitted on, and the cost of 
the whole was about 2501. for labour, exclusive of the use of 


staging and tools. 


wing to the difficulty in fixing the piers in this river, the 
eather tae led to design anagen aeeh Pies for similar cases, 
and stated that if it had been nage nerfs | 
have been effected of 80001., and work would have been 


executed in less time. This pier would consist of a cluster of 
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But it is now evident that there is no need in practice for 
this infinite variety of size and form ; we know pretty accu- 
rately what is the general average traffic on « line, and the 
weight of our engines. The work which a rail has to - 
form is so perfectly simple, and so clearly defined, that chore 
cannot at the present day be any difficulty in establishing a 
standard rail suitable for ali purposes. 

Thus, suppose we take the double-headed and the Vignoles 
rail as representing the two classes of rails suitable for Tenet 
tudinal or cross siee and if we make a heavy, medium, and 
hgbt one, of each of these types of rail, we should have a choice 
of six sizes, that would supply all the reasonable demands 
of our t railway system. Taking these three standard 
sizes of iron rails, of each class, I would then make three 
other standards of steel rails, in which the table or wearing 
eurface was identical in each case with the iron standard, but 
so reduced in weight per yard as to reduce its powers to resist 
a blow, or to sustain a weight precisely equal to the iron 
standard, so that in all cases the iron a b c rails, and the steel 
a 6 ¢ should possess the same powers of resistance to a heavy 
load, or a sudden coneussion. We should thus diminish the 
great apparent difference in price between the iron and steel 
rail, for it must be remembered that the price per mile, and 
not the price per ton, is the real test of the cost of rails. The 
adoption of a standard rail would afford great facilities to 
the manufacturer by diminishing his stock of rolls and 
allowing him to manufacture in slack times, and to supply 
any sudden demands from stock. It would lessen the cost of 
production and afford the — advantages to the consumer 
and producer which have hitherto resulted in all cases from 
the adoption of universal or standard measures. It is diffi- 
eult to imagine the state of utter confusion that would have 
reigned throughout our whole railway system, had the 

auge differed on every line to the same extent as the rails. 
The one instance afforded by the broad gauge is sufficient to 
convince us of the immense disadvantages that would have 
resulted from such an error, and I doubt not, but should we 
happily arrive at « universal a} ¢ standard for rails, we 
should in the future look back with dismay on our present 
chaotic state. 

I, therefore, feel a conviction that the time has arrived 
when a conference with our leading railway engineers would 
result in the adoption of an iron and steel a } c standard for 
rails,to the great advantage of all concerned. There would 
of course be no difficulty in supplying, if required, outside 
sizes at a higher quotation. 

In the course of these remarks, | have ventured to bring 
under your notice two proposals, which appear to me de- 
serving of the attention of the Institute, and which are inti 
mately connected with the interests of many of its members. 
I have done so with much diffidence, because I cannot but 
be aware that Lam addressing many gentlemen who are far 
more able than myself to form a correct opinion on the sub- 
jects I have been discussing; I must, therefore, beg that 
you will clearly understand that I have no wish to put for- 
ward these propositions with any force as coming from the | 
chair ; indeed, | do not know that such subjects should have | 
been broached at all in an address like the present. I feel, | 
also, that I owe you some apology for dwelling at such length | 
on the subject of steel, but | have felt it almost impossible | 
to avoid doing so. 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesprocen, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a rather 
thinner attendance on ‘Change at Middlesbrough, but this 
was not on account of any lack of animation in the trade. 
The fact that the lron and Steel Institute are holding their 
annual meeting, under the presidency of Mr. Henry Bes- 
semer, in London this week, accounted for the absence of 
several ironmasters and other gentlemen connected with the 
Cleveland iron trade. There was a brisk inquiry for pig 
iron, but although the market was again firm, No. 3 could 
not be sold for more than 47s. Every available blast fur- 
nace in the North of England is at work. 


The Finished Iron Trade.—In this department of the 
great and growing industry of Cleveland there is really 
nothing new to add to our last notice. The mills and forges 
are working steadily, and new contracts are being obtained. 


New Blast Furnaces at Middlesbrough.—This afternoon 
(Wednesday) Messrs Gjers, Mills and Co., Middlesbrough, 
tapped their two new furnaces. This new plant consists of 
two blast furnaces, 85 ft. by 25 ft. but provision has been 
made for adding two other furnaces. Under the personal 
superintendence of Mr. Gjers the newest appliances have 





been introduced in laying out the works. Mesers. Cochrane, 
Grove, and Co., Middlesbrough, have fitted up two vertical 
blowing engines, each of which will blow over 17,000 cubic feet 
per minute. The pneumatic lift is used for the blast furnaces 
and the gantries. The furnaces are situated near the river | 
Tees, and will have a quay for shipping near them, and there | 
isa railway to them from the Darlington section of the 
North-Eastern. 

More New Works om Tees-side.—There are several com- 

nies for carrying on iron works in course of formation oh 
'ees-side, but there is no definite information to be had yet. 
Some newspapers, anxious to keep the public fully informed, 
have within the past week stated that M. Schneider, the 
French ironmaster, bought a large quantity of land at Stock- 
ton, for the purpose of building iron works, when he was in 
the North of England recently. This statement is entirely 
untrue. The land which was spoken of as having been 
bought by M. Schneider has only lately been purchased by 
three ironmasters of Stockton and Middlesbrough. 





Casabia®s Puntic Works Reverce.—The receipts of the 
Canadian Government under the head of the public works 
revenue account rose in 1869-70 to §!,006,845. In 1867-68, 
the corresponding total was only $901,466. These receipts 





are derived mainly from canal, lock, and harbour tolls. 
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SCREW AND HYDRAULIC HAY PRESSES. 


CONSTRUCTED BY MR. MICHAEL 


We illustrate, above, two very handy forms of hay presses 
constructed by Mr. Michael Alcock, of Manchester. That 
shown by the upper figure is a horizontal screw press, the 
serew being fixed to the table of the press, and the nut 
through which it passes being turned by a pinion gearing 
into a wheel fixed to the nut. The press is worked by hand 
labour, or by horse or other gear, and the nut is carried 
through the head of the press, which is connected by pillars 
with the resisting plate. Both the head and resisting plate 
are circular, so that when the pinion and driving gear are 
remeved the whole press, with the trunk or packing box, can 
be rolled from one place to another. On fields and planta- 
tions this is a great convenience. 

The second figure shows a horizontal press of the same 

mera] construction as that described above, but worked by 

ydraulic power instead of bya screw. The hydraulic cy- 
linder passes through the head of the press, and the ram is 
attached to the table. A portable force pump is fitted to the 
end of the hydraulic cylinder, and water is supplied from a 
bucket or any other readily portable vessel. This press, like 
that first mentioned, can be rolled from place to place. 

The presses above described are particularly adapted for 
transportation to the colonies, as in packing them it is only 
necessary to bolt the circular head and resisting plate to- 
gether, and to provide the trunk or packing box with tem- 
porary ends, when the screw and gearing, or hydraulic press 
and ram, as the case may be, can be ked within it. We 
may mention, in conclusion, that Mr. Michael Alcock was 
awarded a mlver medal for these presses at the National 
Agricultural Exhibition, held at Santiago, in 1869. 


ALCOCK, ENGINEER, 





MANCHESTER. 
f 


Tae Iwstrrvtion or Crvit, Exerserns.—A sum of 15001. 
| has just been received by the treasurer of the Benevolent 
Fund of the Institution of Civil Engineers, from Messrs. 
Thomas Brassey, M.P., Henry Augustus Brassey, M.P., and 
Albert Brassey, to mark the interest which their respected 
father always took in the success of all that belongs to an 
Institution with many of the members of which he had been 
for so many years actively engaged. 

Lospow Inrersationan Exurerrion or 1871. —The 
musical arrangements for the opening of the Exhibition on 
the Ist of May are nearly completed, and new compositions 
representative of France, Italy, Germany, and England re- 
spectively, will be produced for the occasion by M. Gounod, 
Chevalier Pinsuti, Dr. Ferdinand Hiller, and Mr. Arthur 
Sullivan. M. Gounod will produce a psalm, Chevalier 
Pinsuti a chorale to English words, Dr. Hiller a march, and 
Mr. Arthur Sullivan a cantata. 








TuRkisH Orpyasce.—Important changes and improve- 
ments are being introduced at the Turkish Imperial gun fac- 
tories, at Tophaneh. The most notable improvement is the 
construction of a new shop for the reception of machinery for 
the manufacture of guns up to 13 in. and 14 in. in diameter. 
This vast erection, which will occupy the centre of the factories, 
will be one of the largest workshops in the world ; it will be 
850 ft. long, 82 ft. wide, and nearly 40 ft. high. The building 
is nearly finished, and at the last dates from Turkey the 
foundations for the heavy machinery which it is intended to 
contain were being laid. 
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MECHANICAL REFINEMENTS.—No. IV. 


To Tue Eprror oF ENGINEERING. 


Srr,—Until we direct our attention icularly to 
some branch of mechanics for a considerable length 
of time and avail ourselves of every opportunity, 
are we likely to comprehend what is and may be 


done in that direction? Take, for instance, the sub- | 


ject of punching, and how few there are who com- 
prehend to what extent it has already been carried. 

Commencing at the smallest and best that has 
come under our observation the work at the Elgin 
Watch Factory stands foremost. The blank discs 
for the wheels after being punched from the sheet 
metal are perforated, leaving the delicate arms and 
rim with their edges perfectly square, corners sharp, 
and the surface so neatly finished that no hand 


work whatever is applied to them afterwards—in | 
fact so good is the job, that the best hand work can- | 


To do such work with any degree 


not approac h it 
fom nly a punch and die fitted 


of 









mathematically perfect, but so arranged that they 
may be changed and set quickly and the punch 
guided so as to enter the die true beyond any pos- 
sibility either from carelessness or from slack mo- 
tion in the machine. This hard problem has been 
beautifully solved by the simple device shown in 
Fig. 3, in which A is the 
the holder for the die, and also guide for the punch 
cast in one piece. It will be seen that this is a com- 
plete structure within itself. When used it is put 
into and the punch receives its vertical motion from 
a common punching machine, and when another 


kind is required instead of changing punch and die, | 
| crowds the cone down into its seat, compressing it, 


the whole thing is changed, neither punch nor die ever 


being taken out except for the renewal. In making | 


a perfect guide to the punch and insuring its perfect 
entrance into the die, the difficulties are so great 
that were it not for the use of Babbitt’s metal or its 


equivalent, it would be hard, if not impossible, to | 
overcome them, but by receiving the die in its seat, | 


setting the punch inthe die, and casting the Babbitt’s 
metal around it as shown at D, nothing remains to 

done except to wear the punch in its guides until 
it works free. Iam not certain but the work is 
repunched, that is, a punch a trifle smaller than the 
holes required used first, and afterwards one the 


| vertical 


p— B the die, and C | 
| like an ordinary rivet, and countersink the cone to 


exact size, shearing out, as it were, a finished 
we of metal. 

This plan has been ado to a great extent in 
the a ow aa of cold nebo nuts, The holes 
in the nuts are punched first by a punch much 
smaller than the die, and the blanks cut out ina die 
much too large, then by repunching the holes and 
forcing the blanks through a die of the right size 
nuts are made free from scale, beautiful im ap- 
pearance, perfect in shape and dimensions, and as 
none but the best iron will stand punching cold, 
they are of first-rate quality. The punching as a 
| substitute for the milling machine in the construc- 
tion of gun lock and pistol work has been used to 
a considerable extent, and it is believed with great 
success, 

In addition to the modern improvements which 
have been made to the punching machine, consisting 
| prineipally of different kinds of automatic stop 
| motions and adjustable devices for regulating the 








psition of the punch, there has recently 
been added the convenient arrangement shown in 


| Figs. 4 and 5 for more readily getting at the punch 
| and die. 


A is the eccentric shaft, B vertical slide; C and 
D when secured together by the set screw, a, form 


| the connecting rod, giving the down pressure at 4, 


and lifting at the sliding joint, c, by slackening the 
screw, a, and drawing » Laon on the handle, d, the 
sliding head is raised as shown in Fig, 5, giving free 
access to either of the tools. 

Different ideas are entertained by mechanics as to 
the best form for making round punches, some mak- 
ing them slightly the largest at the end, claiming 
they will come out easier and last longer for being 
so made, and others making them slightly tapering 
for precisely the same = while experience 
shows that if a machine works as it ought and the 
punch enters the die properly, a plain cylinder of 
Stubb’s steel wire will do all that can be done with 
a round punch 

Among the various devices got up to hold the 
wire punches, the one shown in Fig. 6 is the nearest 
perfect. The cone, A, is split into three parts, 
which, as well as the lower end of the stem, B, 
must be of tempered steel. In all ordinary work 
the grip of the cone is sufficient to pull the punch 
back; where something more is needed, all that is 
necessary is to head the upper end of the punch 
It is important that the punch should 


receive it. 


_ be tempered the whole length. 


At Fig. 7 is shown a convenient arrangement for 
holding a round die. The die, A, is set in the split 
cone, B. The pressure of the work as the die 


so as to not only hold the die firm, but central also. 


In the machine, where the devices here shown - 
| are combined, the punch or die may be changed in 


a half minute, and not only changed, but, with the 
certainty that the B wages will be right without 
any adjustment. With one wire punch ;in. in 
| diameter, costing perhaps a halfpenny, 24,000 holes 


| have been made through steel rods of its own di-|; 


| ameter in thickness, and with another, 6000 holes 
through cold rolled iron one-third thicker. 
I am, yours truly, ‘ 
An Enouiisn ENGINEER IN AMERICA, 
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the cylinder immediately went down another 13 ft., and on 

examination there was found to be a depth of 20 ft. of earth 
inside. This earth was taken out unti 


met with, into which the cyli 
as this gravel immediately overlay the 
hf ne Of aed linders, 
earth from i i 
to be. maneved. anlisihesam 
Mr, Milroy’s excavating a 
very well, but it was eventually found necessary 
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one pair operations were commenced on the 
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means of the sand pump and Mr. Milroy’s machine. 
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ON THE IMPROVED COMPOUND ENGINES 
AS FITTED ON BOARD HM. BRITON.* 
By G. B. Rewwre, Eeq., M. Inst. C.E. 

Tux propelling power of « ship forms so important « part 
in ite design, that avy improvement which tende to facilitute 
its application, is of t interest to the naval architect ; 
one of the points to w hie attention is frequently ealled 
is the weight of fuel required to make a certain voyage. He 
has also to consider whether it is possible to have an increase 
of ing power with a given weight of fuel, or to ascer- 
tain the smallest weight of Fool required for a given speed of 
ship. It is, therefore, in the following paper to 
give some comparative statements of the amount of fuel re- 
quired for different classes of engines, and to give more 





rtieularly the results obtained from the consumptien of | 
uel by some improved engines as fitted on board H.M.8.| per day, and the number of days’ steaming with different 
Briton, by Mesars. J. ard G. Rennie, where the experiments | classes of engines of the best ag oe ay 1 have made the 


at different » 


of ships have showed that the amount of | following Table, supposing the bun 


sumption of best coal may be taken at 2 1b. per horse power 
per hour, when developing about six times the nominal 
power; at 141b. per hour when developing three times the 
nominal power; at 1} lb. per hour when developing twice 
the nominal power. ne 

These results were obtained under the supervision of Mr. 
James Steil, Chief Inspector of Steam Machinery Afloat of the 
Navy. The coal in each case was carefully weighed in bags 
at the dockyards, the number of bags carefully counted, the 
stoke-hole cleared up before and after each trial, and the 
fires placed in the same state at the commencement and com- 
pletion of the different runs; two sets of indicator figures 
were taken from both cylinders at each end every half hour, 
and the revolutions of the engines were taken with a me- 
chanical counter. 

In order to make a comparison of the consumption of fuel 


ers to be of the same 


fuel expended was considerably less than heretofore obtained | capacity as the Briton’s, namely, to contain 240 tons of coal. 


in any of H.M. ships. 


take the Briton engines at full power, at 2 lb. per horse 


The importance of economy of fuel is #0 great on board | power per hour; the usual type with 25 1b. steam pressure 
ships generally, and especially in a man-of-war, that the | in boilers, and with surface condensers and superheaters, at 
Admiralty were induced, I believe, through Mr. Reed's (late | 34 1b. per horse power per hour; the injection condensin 
Chief Constructor of the Navy) suggestion, to try an im-| engine at 44 1b. per horse power per hour; and the hig 
proved form of engine, adapted for using high-pressure | pressure, as usually made, at 6 lb. per horse power per hour. 
steam, combined with means of working it very expansively. | These several quantities are about the average amount of 
The engines adopted were of the compound description, with | 


the addition of an arrangement for reheating the steam on 
Its from one cylinder to the other, after Mr. Cowper's 
pian. ey were fitted on board H.M.S. Briton, one of the 


improved Amazon class of corvettes; the nominal horse | 


wer being 350, capable of working with 60 lb. steam in 
Poilers to 2100 horses. 

I may here explain that the term compound has lately 
been applied to that class of engines, consisting of one small 
eylinder and one large cylinder, where the steam is allowed 
to expand from one into the other; and although the ex- 
pression may be somewhat vague, it is now universally 
— as a technical expression. 

advantages in point of economy of fuel to be derived 
from working steam expansively have long been acknow- 
ledged ; but other considerations have prevented its use to 
any considerable extent in marine or ship engines; and it 
was not till the practical difficulties of surface condensation 
had been overcome, so that comparatively pure water might 
be used in the boilers, that the steam required for great ex- 
pansion could be carried to the higher pressures with ad- 
vantage. 

In steam engines for land purposes, where comparatively 

re water may be obtained for supplying the boilers, the 

igher pressures of 50 Ib. or 60 Ib. per square inch, with ar- 
rangements for working the steam expansively, have been in 
use for many years. e plan adopted bas usually been 
either that of two eylinders of different capacities working 
— at the end of a beam, commonly known as double- 
inder engines, or by an arrangement of cams, so as to cut 
off the steam in one cylinder at any particular part of the 
stroke of the piston. here a comparison has been made of 
the two systems under the same circumstances, with the same 
pressure and expansion, the results have been nearly alike ; 
the slow speed of the beam engines rarely exceeding 20 revo- 
lutions per minute, has ena any mechanical difficulties 
of working a eam expansion valve to be overcome ; but 
where the slcdeamiaotes too frequent for this arrange- 
ment to work with accuracy, recourse must be had toa 
sliding motion valve, but the best of these does not admit 
of « mach earlier cut-off than one-fifth of the stroke of the 
cylinder. 

The almost universal adoption for ship purposes of direct 
action engines, whieh usually make at least some 5! revolu- 
tions per minute, and frequently more, necessitates the valve 
for cutting off the steam to be of the sliding kind ; hence, 
when it is desired to have great expansion, some such ar- 
rangement as that of compound engines must be employed, 
which permits the steam firet expanded to its utinost 
in a small cylinder, and then farther expanded in a large 
one ; thus, supposing it is required to expand the steam fifteen 
times, this is accompanied by making one cylinder three 
times the capacity of the other, and applying a sliding ex- 
pansion valve on the small cylinder to cut off the steam at 
one-fifth of the stroke, which is to be afterwards expanded 
im the larger cylinder. 

The engines of H.M.S. Briton are thus made. The smaller 
eylinder is 67 in. diameter, and the larger 100 in. diameter; 
the stroke of piston in both, 2 ft. 9in. The smaller cylinder 
is fitted with a sliding expansion valve to cut off at from one- 
third to one-fifth of the length of stroke; but in order to 
have the advantage of the cranks of the two cylinders being 
at right angies to one another, the steam is is not discharged 
direct from one cylinder into the other, but there is an inter- 
mediate chamber of reservoir between the two cylinders. into 
which the steam is received from the sma!) cylinder and dis- 
charged imto the large one. This chamber is made of copper 
and brass, and reheats the steam within by means of a steam 
jacket. 

On the official trials of these engines the pressure of steam 
in the boilers was about 60lb per square ineh, and the 
vacuum in condenser from 27 in. to 28 im.; under these con- 
ditions it was found that the power developed by each of the 
two cylinders was tically identical, and the same pressures 
were exerted at half-stroke when working “full power.” 
The power obtained at full power was 2145 horses, giving a 
mean speed of ship of 15.128 knots on the measured mile at 
the Maplin. 

The consumption of fuel for six hours was 24,000 Ib. at 
full speed, indicated horse power being 2018, equal to 1.98 Ib. 
per horse power per hour. The consumption ata 10 knot 
speed was 1100.4 horse , equal to 1.5151b. per horse 
pay - per hour, and 660 power 1.3 1b. per horse power 
per hour. 

Thus, for an engine on the system of the Briton, the con- 
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coal burnt ia each case, and the following Table is made out 
supposing thatthe same indicated power be developed with 
the tons t of coal required per day of 24 hours, and 
the length of time it would take to empty the bunkers for 
each type of engine. ‘hus: 


Days and hours 
Per HP.'Tons per, steaming with 
perhour.| diem. 240 tons of 
| coal, 


Type of engine. 





days. hours. 
1. Improved compound 2 43 5 14 


2. Ordinary type with 
surface conten ee ee 3 4 
and superheaters 
3. Ordinary injection ... a 2 oe 2 11 
4 High pressure 6 129 1 21 


At the lower s of 10 knots in the Briton, when the 
steam was expanded to its maximum extent of about fifteen 
times, the coal used per diem was at the rate of only 9} tona, 
this would allow for 26 days’ steaming, which, at 10 knots 
per hour, would give 6240 miles. This, of course, supposes 
the voyage to be made under the same favourable circum- 
stances as the trial. 

I will now take the comparative case of a mail steamer 
fitted with pa engines, injection condensers, and super- 
heaters, with a working pressure of 18 |b. to 20 Ib. per square 
inch in boilers, and of the same supposing it to be fitted with 
engines like the Briton’s. 

he average amount of coal burnt in the former case on the 
voyage was from 43 to 44 tons per diem. 

The capacity of the coal bunkers is for 570 tons, which, at 
the above rate, allows for 13 days’ steaming. 

The speed at measured mile was rather over 12} knots, 
and at sea an average of 10} knots from port to port. 

The latter case with the Briton’s engines, the power de- 
veloped would be sufficient to drive the ship over 13 knots 
mean speed, and the consumption of fuel at sea, according to 
the results obtained in one of the six hours’ trials, going a 
power equivalent to that obtained in the engines of the mail 
steamer at sea, was at the rate of 18 tons per diem; and 
allowing, say, 20 per cent. additional, for a somewhat inferior 
deseription of coal and less efficient stoking, gives 214 tons 
per diem, or just one-half the present consumption. 

The actual number of days’ steaming of the mail steamer 
throughout the year is about 140, so that the quantity of 
coal required per annum would be diminished by about 3000 
tons, and in consequence of the Briton’s machinery being of 
somewhat less weight, and occupying less space than the 
present engine, and from the coal capacity of bunkers being 
reduced one-half in bulk for containing the same number of 
days of coal, there would be about 300 tons additional space 
for cargo, and as the vessels on this particular line make on 
the average five voyages out and five home, there would be 
some 5000 tons available for freight throughout the year by 
the adoption of the Briton’s engines. 

It may be considered that there are disadvantages attend- 
ing the use of the higher pressures of steam and great ex- 
— and that the wear and tear is considerably increased 

y its adoption. My own experience does not lead me to 
think so; and I should say there is somewhat less wear and 
tear than with the ordinary engines, as the pressures and 
strains are more uniform and less liable to sudden shocks. 
It was remarked during the trials of the Briton how easily 
and uniformly the engines worked, causing less vibration to 
the ship than in similar classes of vessels with the ordinary 
engines, but it is a difficult matter to make a comparison, 
for so much depends on the relative workmanship of different 
machines and the care that has been taken of them by those 
in charge. 

Perhaps it may be said that better workmanship and 
supervision in the working is desirable, in consequence of 
the steam pressure being so much above that of the atmo- 
sphere in the small eylinder and always below it in the 


large one. 

PE coctinien, 2 think I may safely say that the “ com- 
pound” system of engine has Fis a gradual but marked 
step in the improvement of steamship propulsion with re- 
spect to economy of fuel—as important as the “ injection” 
condenser over the simple high pressure—discharging the 
used steata into the Pyare or the surface enser 
over the injection, and may be com to the of 
organisation in animal life, where te higher the cagtiniiion 
the more delicate is its nature. 








NOTES FROM THE SOUTH-WEST. 

Brecon and Merthyr Tydvil Junction Railway.—The 
affairs of this company appear to be improving. The com- 
pany is now working 61} miles of road; in 1569, its gross 
receipts were 58,105/ , and in 1870, 65,2921. The working ex- 
penses in 1869 were 39,5761, and in 1870, 41,040/. The net 
profit realised was thus, in 1869, 18,5291.; and in 1570, 
24,244/. 

Cheltenham and Swansea Wagon Company.—An extra- 
ordinary great meeting of the shareholders of this company 
was held at Gloucester on Friday. The object of the meeting 
was to receive a special report and statement of accounts 
from the directors and to authorise the creation of new pre- 
ference shares. The proceedings were conducted in private. 


Trade of Swansea.—The harbour statistics of Swansea, 
for the past year show an increase of business as compared 
with 1869. Trade with various European countries—especially 
France and Spain—seems to have sensibly expanded last 
year. The copper ore trade with Cuba, which had existed 
for forty years, has entirely ceased. The coasting trade of 
Swansea declined to some extent last year. 


Compressed Fuel, §c.—At the last South Wales and West 
of England coal and metal market at Newport, the honorary 
secretary (Mr. Pope) exhibited specimens of compressed fuel 
made in the Forest.of Dean by a newly patented process, 
This fuel is in the shape of the ordinary 9-in. brick, and is 
useful for ordinary domestie purposes as well as for stowage 
in steam vessels going long voyages. The honorary secretary 
aleo exhibited samples of the Cwmbran firebrick, various 
tints of mineral colours made in the Forest of Dean; 
samples of spathose ore from Cornwall, and various other 
ores. 


The Welsh Coal Trade—The disturbances in Paris have 
checked, to some extent, the increasing demand for Welsh 
steam coal on French account. With other foreign countries 
there is a steady trade doing. 

Bristol Water Works.—The annua! meeting of this com- 
pany was held at Bristol on Saturday. The chairman stated 
that the directoré had ascertained that a large supply of 
water existed underneath the present source of supply at 
Chelvey. If the company extended it works at Chelvey it 
would, by bringing’ main direct through Long Ashton, have 
another large main in addition to the present main connected 
with Bristol. Certain works contemplated with this object 
could be accomplished, aceording to an estimate made by the 
engineer, for about 26,0001. 


Trade at Cardiff—The coal trade has not been brisk at 
Cardiff during the last few ~ large shipments of iron 
have, however, been made; the shipments of patent fuel 
have also been comparatively large. 


Great Western Railway —It is understood that the di- 
rectors of this railway have resolved to adopt the narrow gauge 
throughout the company’s system from Paddington to Ney- 
land. It is confidently anticipated that the alteration from 
the broad to the narrow throughout the entire dis- 
tance will be completed by September, 1872. 


Devon and Somerset Raileay.—The first section of this 
railway, 7$ miles in length>has been examined by Colonel 
Yolland, one of the i officers of thé Board of Trade. 
The inspection passed off lactorily, the line being passed 
for passenger traffic, The section extends from the — of 
junction with the Bristol and Exeter Railway to Wivelis- 


combe. 


Launch of a Screw Steamer.—On y, Messrs. G. 
K. Stothert and Co, launched an iron serew steamer of about 
200 tons, fitted by thé same with es of 30 horse 
power nominal. The steamer, Which is to be employed in 
coasting trade, is the Messrs. C. Ring and 
Co., of Bristol. 


South Wales and West of Coal and Metal 
Markets. —A — was held at Swansea * Saturday. A 
large portion of anthracite pig changed hands, and business 
re fe in Cwmbran, Middlesbrough, and other brands, 
prices still tending upwards. Im consequence of the increas- 
ing price of hematite ore, it is pi d to import ore from 
Spain, in steamers which will large cargoes, with at 
the same time a light draught of water. If the required 
capital is obtained, as expected, three of the new steamers 
will be built forthwith. In that case one will be launched 
in July, and the others will be afloat before the end of the 
year. The hon. secretary exhibited at Saturday's market 
some spiegeleisen made at the Ebbw Vale Works, from an 
ordinary blast furnace; also samples of two varieties of 
spathose ore from Cornwall. The manufacture of spiegeleisen 
atthe Ebbw Vale Works is now considered an undoubted 
success; and the Ebbw Vale Company, with its exhaustless 
stores of Brendon Hill ore, will be enabled to supply all the 
spiegeleisen which may be required. 

The Forest of Dean—The iron trade of this district has 
not presented much change of late, the demand for Forest 
of Dean pig being of a fairly average character. The best 
brands are in good request, as bas been the case for several 
months past. The Forest Vale forges are in full work. 


Water at Bristol.—The revenue of the Bristol Water 
Works Company from rates in 1870 was 40,7611, showing 
an advance of 36687. upon the revenue of collection of 1869. 
= company laid new mains last year to the extent of 3} 
mues. 


Monmouthshire Iron Works.—It is reported that these 
works (Messrs. J. and Crawshay Bailey's) wil] be transferred 
to a new firm in a week or two, the sale being made in con- 
——_ of Mr. Crawshay Bailey's advanced age. It is 

jeved that the purchase money will amount to about 
50,0002. 

Spiegeleisen.—The Ebbw Vale Company made 103 tons of 
spiegeleisen last week in one furnace. The average proportion 
of manganese was 153 per cent. 
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THE IRON AND STEEL INSTITUTE. 

We have, on another page, given the full text of 
the address by which Mr. Henry Bessemer, the 
second president of the Iron and Steel Institute, 
opened the proceedings of the London meeting of 
this important assembly. The “‘speech from the 
throne” in that special kingdom of applied science 
and industry is, in this instance, to a certain ex- 
tent, a deviation from the established fashion. Mr. 
Bessemer, instead of reviewing the movements of 
the past—perhaps prevented from doing so, to a 
certain extent, by modesty—has turned his search- 
ing and far-seeing intellect to the future, and he 
has in his opening address brought before the In- 
stitute some important suggestions which, if acted 
upon, cannot fail to prove of incalculable benefit to 
its members, and to the progress of engineering in 
general, ‘The necessity for carrying out a series of 
experiments upon the comparative strength of iron 
and steel when applied to the different forms used 
in practice is becoming more and more pressing from 
day today. ‘Those members of the Institution of 
Civil Engineers, who at one time appeared disposed 
to take this subject into earnest consideration, have 
hardly realised the expectations entertained by the 
profession, and there can be no doubt that the Iron 
and Steel Institute, either in conjunction with the 
Institution or, if necessary, by itself, is the proper 
association to take up this important matter fally 
and completely. The suggestion of the introdue- 
tion of standard sections of rails is one of equal 
upportanee, but this will require more than ordinary 
efforts on the of the leading members of the 
lron and Steel Institute, and cannot be accomplished 
without a cordial and earnest co-operation of the 
Institution of Civil Engineers or of its leading 
members. The programme which Mr. Bessemer 
has laid down for the Iron and Steel Institute under 








his presidency is one of energetic and useful action, 
and it is to be hoped that some of the efforts to be 
made in the directions indicated may lead to suc- 
cess and to satisfactory results, The committee of 
the Institute appointed to inquire into the distri- 
bution of iron ores in the United Kingdom appear 
to have failed in coming to an understanding with 
the Geological Survey officers with regard to mutual 
co-operation, and have proposed to pursue their in- 
quiries independently, It appears, however, that 
considerable assistance may yet be derived from the 
Government establishuent, with regard to this im- 
portant inquiry. Another committee reported on the 
subject of mechanical puddling. It appears that this 
great problem is hardly more advanced at the present 
moment than it was many years ago. There are some 
mechanical contrivances in existence which imitate 
the movements of the puddler’s rabble more or less 
closely, and some of which appear to have worked 
with a certain degree of success. Favourable reports 
had been received of one machine of that kitid, which 
was working with good results in one of the large iron 
works in France, and this machine is now about to 
be imported into this country, and erected at Dow- 
lais for the purpose of experiment. M. Schneider, 
the proprietor of the Creusot Works, who was 
present at this meeting, expressed his opinion that 
mechanical puddling, in the form in which it is 
known at present, has a legitimate application only 
in working grey pig iron rich in carbon, which re- 
quires protracted labour on the part of the puddler, 
and, in fact, frequently exceeds the power of one man 
for puddling a charge. In puddling the quick work- 
ing kinds of white iron, or forge iron, which are 
principally employed in Continental forges, the ad- 
vantages of this class of machinery would be hardly 
appreciable. M. Schneider, moreover, objected to 
the unmechanical nature of most puddling machines, 
which, on account of their numerous loose joints and 


33;more or less flexible parts, were not satisfactory 


appliances for the rough and heavy work ofa forge. 
For mechanical puddling, if really carried out, the 
first thing that would have to be got rid of is the 
* puddling furnace,” since its entire construction 
and its mode of action are unfavourable to the suc- 
cessful application of puddling machinery. It 
appears from this opinion one by so high an 
authority upon the subject of icon manufacture on 
the Continent, that there, as well as in this country, 
mechanical puddling is still far from an actual 
success. 

To the subjects of the different papers read at 
the meeting we propose to refer on future oc- 
casions. ‘There is one subject of discussion, how- 
ever, to which we desire to draw the full attention 
of our readers, although it did not form a part of 
the original programme. ‘This is the Sherman pro- 
cess, of which we have repeatedly published some 
accounts. The process of Mr, Sherman has been 
brought before many of the members of the Iron 
and Steel Institute at their respective works, and a 
considerable amount of evidence with regard to its 
merits or otherwise, had thereby been obtained, 
although no means of mutual communication were 
practically available for exchanging data and 
opinions on the subject, The meeting of the Iron 
and Steel Institute afforded an opportunity for so 
doing, and the opinions expressed were singularly 
unanimous. It appears that the effect of iodine 
in removing sulphur and phosporous from iron is 
negatived in every way by Mr. Menelaus, Mr. I. 
L. Bell, Mr. C. W. Siemens, and several other 
equally eminent authorities, who have made trials 
with doses of iodine in the puddling furnace, in 
steel melting crucibles, and otherwise. 
to be seen at present to what extent the analyses, 
which were published by Mr. Sherman and his 
friends, will be verified by repeated experiments, 
or whether they will, in the absence of a repetition, 
have to be considered simply as erroneous. 


THE NAVAL ESTIMATES. 

Tue speech made by Mr. Goschen last Monday 
night in moving the navy estimates for the present 
year, was one including but very few points of the 
slightest professional interest. Notwithstanding 
the recent changes at the Admiralty, and the anxiety 
with which the present state of our naval administra- 
tion is regarded by the public at large, the speech of 
the First Lord contained no indication whatevér of 
the features which may be expected to distinguish 
our future naval policy. It may be that Mr 
Goschen, having but very recently assumed his 
offiee, and having as yet but a very elementary 





It remains | gun 


. | ubiquitous, and they would be almost 








acquaintance with his duties, did ronda sn. 
topics likely to provoke of an awkw 
character; but it is nevertheless extremely unsatis- 


factory that by a change of ministers the nation 
should be ived of information which it un- 
doubtedly has a right to expect, 

The details given by Mr. Goschen as to the work 
to be carried out during the ale sl" 
meagre, and may be dismissed in afew words, We 


find from the statement made by him to the House, 
that vessels to the extent of 22,210 tons are to be 
turned out, of which 15,512 tons will be built in 
the Government dockyards and 6698 tons by private 
firms, No new ironclads of large size are to be laid 
down ; but the Devastation and the Rupert at pre- 
sent in hand are to be finished, and the Thunderer 
is to be nearly completed. The completion of the 
Fury is for the present suspended ; but the Triumph 
and the Swiftsure, which are heing built by con- 
tract, are to be finished, and the Cyclops and sister 
vessels are to be completed to’ about jths. As to 
unarmoured frigates, it appears that there are at 
present in hand the Blonde and the Raleigh, and it 
is proposed to build 1750 tons of the former, com- 
— her to about one-half, and 2157 tons of the 
atter, completing her within 550 tons. Of un- 
armoured corvettes and sl the Thetis now in 
hand is to be completed, and three new Blanches 
are each to be two-thirds built, while two other 
corvettes of the same type are to be advanced one- 
fourth at private yards. In the class of gunboats 
and gun vessels there is to be built 463 tous each of 
four composite twin-screw gunboats of the Kestrel 
class, while mention is also made of advancing by 
two-fifths two other vessels of the same class being 
built by private firms, The Coquette, also, a gun- 
boat of 295 tons, is to be completed, and six other 
veasels of the same class are to be built and com- 
pleted, while two gunboats of the Snake type are to 
be completed to about one-half by contract. 

The summary above given includes practically all 
the information afforded by Mr. donthen as to the 
additions to be made to our navy ; and perhaps its 
most satisfactory feature is the evidence it offers of 
an increased desire on the part of the Admiralty to 
augment the number of vessels available for harbour 
defence. The attention of the House was on 
Monday evening forcibly drawn to the necessity for 
vessels of this class by Mr. Graves, who before the 
navy estimates came on for discussion brought 
forward a motion to the effect ‘That in the opinion 
of this House it is desirable to make additional 
provision for the defence of the commercial harbours 
of this country by building, without delay, gun 
vessels of a light draught, armed with heavy guns, 
which may, in case of emergency, be manned by 
any local or other force.” This motion, which was 
seconded by Mr. T. Brassey, had the effect of 
eliciting strong opinions in support of the policy of 

roviding additional defences for our commercial 

arbours ; and, satisfied with this result, Mr. Graves 
did not press for a division, but withdrew his 
motion. Naturally, however, the provision made 
in the navy estimates for the increase of our gun- 
boats and shallow draught gun vessels did not 
satisfy Mr, Graves, or those who, like him, properly 
estimate the value of such vessels for harbour 
defence ; but it was urged by Mr. Goschen that it 
was impossible to do everything at once, and that 
the Government could not at present build more of 
the smaller vessels, because they are completing the 
large ships. This excuse is no doubt a reasonable 
one, and we are the more inclined to accept it, as, 
in the event of an emergency, numbers of small 
boats could be turned out at our various private 
shipbuilding yards at very brief notice, while, on 
the other hand, the production of a large ironclad 
is, even under the most favourable circumstances, a 
work of considerable time. So long, therefore, as 
the Government acknowl the value of the 
smaller vessels with shallow , and evince an 
earnest desire to procure a supply of such vessels, 
the nation may perhaps, under present circum- 
stances, remain satisfied; but we consider that, 
with the slightest signs of approaching disturbance, 
no time should be lost in commencing the construec- 
tion of a far greater number of guabccts than 
appears at present contemplated, each boat carry- 
ing an 18-ton or still heavier gun. It is true that 
to some extent, our larger vessels will act as coast 
defences by preventing the approach of an enemy's 
vessels to our shores; but they could not be 
werless to 
resist isolated attacks which might made to 
haracs and plunder our defencc!ess commercial 
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the commercial navy of the United States. 
Leaving the harbour defence question, however — 
a question on which we have spoken elsewhere 
in the present numbeg—let us consider that por- 
tion of Mr. Goschen’s speech which referred to the 
Committee upon Naval Designs now sitting. This 
committee has, as most of our readers are probably 
aware, Lord Dufferin as chairman, and it is com- 
posed of Admirals George Elliot, Ryder, Hornby, 
and Houston Stewart, Captain Goodenough, Lieu- 
tenant-Colonel Pasley, Sir William Thomson, Pro- 
fessor Rankine, Mr. Lioyd (formerly chief engineer 
to the Admiralty) Dr. Woolley, Mr. Froude, Mr. 
Rendell, and Mr. Bidder, It appears from a state- 
ment made by Mr, Goschen, in reply to an inquiry 
from Lord Henry Lennox, that the members of this 
committee, although mostly professional men, have 
given their services voluntarily with the exception 
of one gentleman who has received the sum of 200/., 
which he has to pay toa substitute. The travelling 
expenses of the members are to be paid out of the 
um of 2000/. voted for the committee, and the latter 
is to continue until they have “ concluded their in- 
quiries, which are of a very extensive character.” 
rhe committee, it appears, have already reported 
upon some designs, and Mr. Goschen on Monday 
quoted the following passages from the report 
concerning the Devastation. The committee state 
that : 

They are of opinion that, whether completed as originally 
designed or with the superstructure subsequently suggested 
by the Constructors’ Department, the Devastation will prove 
a formidable and efficient war ship, a safe and stable vessel, 
and a valuable addition to Her Majesty's navy. 

Again they say : 

rhe question of her stability, even under conditions of wind 
and sea far more unfavourable than any she is likely to en 
counter, has been carefully examined by the scientific mem- 
bers of the committee 

Then the committee proceed to suggest several 
alterations in detail, and the sub-committee add 

The sub-committee conclude that ships of the Devastation 


class have stability amply sufficient to make them safe against | 


the rolling or heaving action of the waves 


It had been hinted by Sir John Hay, in the course | 


of the debate on Mr. Graves'’s motion, to which we 
have already referred, that the committee had re 
ported that the stability of the ¢ ye loy s class of 
vessels was not all it should be, and in reply to this 
hint Mr. Goschen quoted a statement made by the 
sub-committee that: ‘* The general principles of 
the stability of this class of unmasted ships of low | 
freebroad are the same as the Devastation class ;” 
but, with all due deference to Mr. Goschen, we 
cannot see that this quotation contains any such 
satisfactory information as he apparently assumes 
it does. It is true that the * principles of stability” 
of the two classes may be the same, but it by no 
means necessarily follows that the actual stability 
is equally great in the two cases. We by no means 
desire to say anything against vessels of the Cyclops 
class, as we have not the data at command neces- 
sary to form a correct opinion on the subject. It is 
quite possible that they may be everything we 
desire them to be; but, at the same time, we main- 
tain that the statement quoted by Mr. Goschen con- 
tains no proof of this. 

That the Committee upon Naval Designs is coin- 
posed of thoroughly able men is an undoubted fact, 
and its deliberations will probably clear up many 
doubtful points which could scarcely be so well 
disposed of in any other way; but that it will exer- 
cise any great permanent influence upon the future 
extension of our navy isa matter far less certain. | 
rhe events of the past two years have proved that 
the teachings of science and practical knowledge 
are xof the things which at all times prevail most 
with those at the head of our naval administration ; 
and it is almost too much to hope that the decisions 
arrived at by the committee will, under existing cir- 
cumstances, meet with a much better fate than the 
advice of qualified professional men in times just 
past. ‘The truth is, that the nation is at present 
entirely in the dark as to who is to be really re- 
sponsible for the designs of our future war ships. 
Lhe committee now sitting—convened as it has 
been for a special purpose—certainly cannot be 
supposed to accept any such responsibility, even if 
its decision should have a direct bearing upon future 
constructions. There is now no chief constructor 
directly responsible in person for the doings of his 
department, and no chief engineer. The great 
authority at the Admiralty is now centred in a man 
who, however able he may be in other respects, is 
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knowledge of naval construction, and who, while 
treating all around him as his subordinates, must 
still, if he desires to avoid egregious blunders, 
regulate his decisions entirely by the advice of those 
oausineden There can be no wonder that this 
state of affairs is viewed with wide dissatisfaction, 
and especially so in professional circles. 

It does, indeed, appear strange that in a country 
like ours we cannot have the constructive depart- 
ment of the Admiralty placed under the chief 
control of a man properly qualified by education 
and training for the post he holds; a man who, if 
he orders a thing to Be done, can give a reason for 
doing it without being *‘ coached up” for the occa- 
sion, and in fact, a man who would be entitled to the 
respect of his subordinates and to the trust of the 
nation, and not a mere puppet moved by unseen 
and irresponsible hands. 

We’ are, however, wandering somewhat from the 
immediate object of this notice, namely, the navy 
estimates for the ensuing year. There only re- 
mains, however, one item, especially claiming atten- 
tion here, namely, our naval guns. As regards 
these, it appears, from Mr. Goschen’s statement, 
that we are in a satisfactory condition, there being 





| 1876 guns are re quired to complete the armament of 








certainly devoid of any but the most elementary 


190] guns available for naval service, while but 


every ship now built or building which is retained 
for sea service. Of the 35-ton guns, however, 12 
are required, and provision has been made in the 
army estimates for their manufacture during the 
present year. As regards the other guns, the state 
of affairs is as follows : 


Number required Number 

Class during the already 

present year. in store 
25-ton 7 9 
1s ,, tt 32 
i3 ,, 149 151 
D es 115 131 
f a 729 566 
64- pounders 1005 1000 


This state of affairs is, on the whole, satisfactory, 
as in the army estimates sufficient money is taken 
to provide additional guns, amounting to about 
one-eighth of the numbers above given, to meet 
casualties. As regards ammunition for these guns, 
however. Mr. Goschen was. curiously enough, silent, 
and we can only hope that his silence was not 
ominous. 

We have now completed our comments upon 


| those portions of Mr. Goschen’s speech possessing 


any professional interest, and we can only regret 
that it did not furnish information of a more definite 
kind. On the whole, it appears that the condition 
of our navy has improved during the past year, and 


policy of the future may be, however, it is at present 
impossible to foretell, and hence it is equally im- 


possible to look forward to it with any degree of | 
satisfaction. 


| 
' 
| 
- | , : 
so far we have cause for congratulation. What the | the late Prince Consort—were heard perfectly, but 
] 
| 
J 
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THE ROYAL ALBERT HALL. | 
On Wednesday last with all due pomp and cere- | 
mony the “ Royal Albert Hall of Arts and Sciences” 
was formally opened by the Queen. As profes- 
sional journalists it does not fall to our lot to give | 
an account of pageants nor musical performances, | 
and inasmuch as the structural features and details | 
of engineering interest connected with the Royal | 
Albert Hall have been already fully described in | 
our pages* there remains but little for us to say on 
the present occasion. Much anxiety has been felt | 
and expressed in many quarters as to the acoustic | 
* It may be convenient that we should give references 
here to the accounts of the Royal Albert Hall which have 
already appeared in our pages. On e 174 of our fifth 
volume was published an engraving devine a longitudinal 
section of the Hall accompanied by a general description of 
the structure as a whole. On page 117 of our eighth 
volume there appeared an account of the internal fittings of 
the Hall and a detailed description of the roof accompanied 
by a two-page engraving of the latter ; while on page 142 of 
the same volume we gave an engraving showing an external 
view of the Hall. The great organ was deseri on page 
117 of our ninth volume, and on ge 360 of the same volume 
we gave an account of the warming and ventilating arrange- 
ments which have been designed and ably carried out \ 
Mr. Wilson W. Phipson, Assoc. Inst. C.E. Finally in the 
present volume we published on pages 50 and 55 engravings 
and a description of the engines made by Messrs. John Penn 
and Spon, for, supplying air to the organ, and on page 152 we 
gave an account of an experimental ormance recent! 
earried out to test the acoustic qualities of the Hall. e 
may also refer those who desire further information concern- 
ing the origin of the structure to a very interesting _— 
and description of the Hall edited > Me.” Gilbert R. Red- 
grave, and published by Messrs. J. M. Johnson and Sons 








| far from being needed on Wednesday as a screen 





properties of the Hall, and probably the chief 
matter of professional interest connected with last 
Wednesday’s ceremonial was the evidence afforded 
respecting these properties. This evidence, how- 
ever, is of a somewhat conflicting kind. ‘The ad- 
dress to Her Majesty, read very clearly by the 
Prince of Wales, as President of the Provisional 
Committee, was, in the arena at all events, distinctly 
heard in duplicate, and during the subsequent 
delivery of a prayer by the Bishop of London, the 
echo was equally audible. When, however, the 
Prince of Wales, after a few words from Her 
Majesty, said in a loud tone, ‘‘ The Queen declares 
this Hall to be now opened,” the echo previously 
so pertinacious was scarcely heard, and this cir- 
cumstance at once showed a reason for the nuisance. 
During the delivery of the address the Prince of 
course faced towards the Queen, and it appears pro- 
bable that the amusing emphasis with which his 
words were echoed was due to the large expanse of 
plain boarding which covers the walls of the Hall 
above the orchestra on each side of the organ. The 
Bishop of London, during the delivery of the prayer, 
faced in a similar direction, and hence there was a 
similar result. On the other band, when the Prince 
proclaimed the Hall opened, he faced towards the 
audience, and had consequently his back towards 
the surface from which the previous echo in all 
probability arose. So far, we have only spoken of 
the effect in the arena; in the balcony and the upper 
parts of the building generally the echo was far 
less audible, and in many parts it was not heard 
at all. 

Since we spoke of the acoustic properties of the 
Hall a tew weeks ago the hangings have been added 
to the boxes, and these together with an enormous 
awning or velarium, which, on Wednesday last 
was hung underneath the glass ceiling, have un- 
doubtedly had a great effect in rendering the 
building more perfectly adapted for musical per- 
formances of a high order. The programme on Wed- 
nesday included music of a very varied character, 
and on the whole the results were decidedly satisfac- 
tory, particularly in the upper part of the building. 
In the opening canata, composed expressly for the 
occasion by Sir Michael Costa, under whose guidance 
the orchestra was placed, the opening recitative—ad- 
mirably given by Madame Lemmens-Sherrington— 
was heard with great distinctness in the upper part of 
the Hall, and almost equally well in the arena, the 
listeners in the latter situation being, however, 
curiously enough treated to echoes of some of the 
higher notes. The solos by Madame Patey, and 
those by Mr. Santley—both in the cantata and the 
subsequent Javocazione all ‘armonia, composed by 








Mr. Vernon Rigby fared badly, his solos being 
almost inaudible in the arena, and far from clearly 
heard in the upper parts of the Hall. ‘The various 
choruses, admirably rendered, were thoroughly 
effective everywhere; but the crowning success 
was the brilliant overture, Gazza Ladra, the whole 
of the details of which were heard—even in the 
arena—with a surprisingly perfect distinctness. 
The general internal appearance of the Hall it is 
perhaps hardly fair to criticise as yet, as the details 
of the decorations are far from complete. On 
Wednesday, enlivened as it was by the varied colours 
of the dresses of the ladies and the brilliant uni- 
forms present, it presented a vastly different ap- 
pearance to that which it possessed when we visited 
ita few days before. The relarium, too, although 


from the sun’s rays, did some service in mitigating 
the peculiar cold glare from the fronts of the tiers 
of boxes. The interior of the Hall evidently wants 
more colour, and, we believe, it is to have it; but 
we may remark that no amount of decoration will 
deprive the boxes and interior fittings of their hard 
and unpleasing outlines. The details of the boxes, 
their supporting columns, and the paltry mouldings 
with which their fronts are ‘‘ embellished,” are un- 
doubtedly the weak points in the general interior 
design of the Hall, and, we fear, that no decoration, 
however carefully and judiciously executed, will 
entirely remove their bad effect. if is satisfactory 
to note, however, that in proportion as the Hall 
becomes well filled, these blemishes become less 
ap nt. 

Mr. Phipson’s ventilating arrangements were 
made available on Wednesday for scenting the Hall 
previous to the ceremony. We have explained on 
a former occasion how the air is fo into the 
Hall by fans working in 6ft. shafts, and on Wed- 
nesday, scent supplied by Mr. Rimmel, was at in- 
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tervals of twenty minutes discharged against the 
centres of these fans by a force pump, and being 
instantly evaporated was carried into the Hall by 
the entering air. Up to the time of the Queen's 
arrival, however, there were so many doors open 
that artificial ventilation was in all the central parts 
of the Hall entirely superseded by natural draughts, 
so that the luxury of the scent was unappreciated. 
On the doors being closed, however, the ventilating 
arrangements began to have fair play, and they 
promise to be thoroughly effective, the observations 
taken showing that the temperature of the air rose 
but 5° during the meeting. Many extra doors, 
curtains, &c., are, however, still required in the| 





galleries and their communications, and these, we | 
believe, will be added without delay. | 

Taken altogether, the Royal Albert Hall is a} 
building with which the nation has good reason to 
be satisfied. Its external appearance will, no doubt, 
provoke some adverse criticism, but the general 
arrangements of the building, and particularly the 
facilities for entrance and exit, are admirable, and 
the interior, with its magnificent roof, will un-| 
doubtedly hold its own. The building, too, con- | 
sidering its size, is acheap one, it being stated that 
its cost has not exceeded the 200,000/. at which it | 
was estimated, a result on which the architect, | 
Lieutenant -Colonel Scott, and those who have 
worked under his direction, may fairly be con- 
gratulated. To Colonel Scott, indeed, a vast 
amount of credit is due both for his design 
generally and for the energy he has displayed 
in carrying out the work. In some age, 
features the plans originally prepared for the 
Hall by the late Captain Fowke, R.E., have | 
been adhered to, but the precise form, the internal 
arrangements, and the constructive details, are 
Colonel Scott's own. It is only just that, in con- 
clusion, we should mention those who have been 
associated with Colonel Scott in the completion of 
the structure. In designing the roof, Colonel Scott 
had the able assistance of Mr. J, W. Grover and Mr. 
Rowland M. Ordish, while many of the structural 
details of the building were pace See out under his 
superintendence by Mr. Verity and Mr. Gilbert R. 
Redgrave. ‘The designs for the freize in mosaic 
work, by which the building is surrounded exter- 
nally, were supplied by Messrs. F. R. Pickersgill, 
R.A., H.S. Marks, A.R.A., W. F. Yeams, A.R.A., 
E. Armitage, A.R.A., E. J. Poynter, A.R.A., J.C. 
Horsley, R.A., and H. H. Armstead. The designs 
prepared by these gentlemen were enlarged by 
Sergeant Spackman, of the Royal Engineers, to 
whose care in “ translating” the designs much 
credit is due. The ventilating and heating ar- 
rangements have, as we have already stated, 
being carried out by Mr. Wilson W. Phipson, 
Assoc. Inst. C.E., while the magnificent organ is 
the work of Mr. Willis, of Camden Town, and the 
engines for supplying it with blast have been con- 
structed by Messrs. J. Penn and Son. Finally, the 
decorative portions of the Hall have been worked 
out by Mr. Townroe, the terra-cotta blocks have 
been supplied by Messrs. Gibbs and Canning, of 
Tamworth, and the contractors for the erection of 
the Hall were Messrs. Lucas Brothers, who have 
carried out the work in a most satisfactory manner. 


THE MARTINI-HENRY RIFLE. 


Wit the report recently presented to Parliament, 


Superintendent of the Royal Small Arms Factory, 
confirmed by their evidence the opinions of the two 
former gentlemen. The testimony of all the wit- 
nesses examined upon the subject was, in fact, 
entirely harmonious, with the exception of that of 
Mr. Davidson, of the Royal Laboratory, whose 
objection to the employment of the spiral instead of 
the flat spring for actuating the striker, arose rather 
from abstract prejudice than from any real ex- 
perience. 

The twelve months’ trials with the 200 experi- 
mental arms have suggested several minor aliera- 
tions, independently, of course, of the unavoidable 
irregularities which existed in the hand-made 


} weapons. 


One of the chief alterations recommended lies in 
the reduction of weight to be effected. In their 
former report the committee suggested that the 
arm should be made 2in. shorter, which would 
make it of the same length as the rifle employed by 
the Rifle Brigade and the navy. Not having re- 
ceived definite instructions upon this point, the 
committee caused investigations to be made, having 
for their object a reduction of weight without any 
reduction of length. A barrel was accordingly pre- 
pared at the Royal Small Arms Factory, 6 ounces 
lighter than that of the original Martini-Henry, 
which made the entire weight of the weapon | 
ounce less than that of the service Snider, without 
detracting from its strength or efficiency. 

With regard to the short arm recommended, its 
length is the same as the service rifle employed by 
the Rifle Brigade and the navy, its weight being 
8 lb. 12 0z., the same as the short Snider, as against 
9 lb. 7 oz., the weight of the original Martini-Henry. 
It is thought by the committee that the construc- 
tion may be still further lightened without detract- 
ing from its efficiency. A number of unimportant 
alterations are suggested with reference to the 
breech mechanism, but none of these are worth 
mentioning, except, indeed, the substitution of gun 
metal for steel in the block axis pin. Why this 
change is to be made it is very difficult to tell; no 
reason is vouchsafed for it, and none is apparent. 

It is satisfactory to have, at last, the question as 
to the service rifle settled definitely, at least for a 
period ; and we are convinced that to the country 
will be given an arm fulfilling all the conditions re- 
quired of it. Much time has been devoted to the sub- 
ject, and years of delay have taken place before the 
matter was definitely settled. e have, at all 
events, to hope that more celerity will be shown in 
manufacturing the weapons than has been displayed 
in deciding upon them. 





THE WEST CUMBERLAND HEMATITE 
IRON WORKS. 

TuHere are a few select brands amongst the 
British Bessemer pig irons which by their remark- 
able uniformity of character, and by the comparative 
purity of the material which they afford to the steel 
maker, have acquired an exceptional position and a 
certain favour in the markets of this country and 
abroad, which places them above the minor fluctua- 
tions in the prices of pig iron, and allows them to 
take the lead in all quotations of this speciality. 
The mark ‘* West Cumberland” is one of these 
favourite brands, and it is well worthy, in a short 
notice, to record the particular means by which 
these results have been brought about, and are still 





the prolonged labours of the special committees on 
breechloadingsmallarms have arrived at a conclusion, 
and the practical steps towards the manufacture of 
the new service arm on a large scale are being 
rapidly taken. The complete success which has 
attended the daily employment of the 200 hand- 


made Martini-Henrys placed in the various branches | 


of the service at the beginning of last year, and 
sent to all parts of the world, so that they may be 
freely exposed to the extreme influences of climate, 
as well as to the rough usage of every-day work, fully 


confirmed the recommendation of the special com- | 
mittee in their earlier session, when they advised | 


the adoption of the Martini-Henry, and left but little 
more to be done by their successors, to whose re- 
port we are now referring. The present committee, 
however, before presenting their report, considered 
it advisable to obtain responsible opinions upon the 
correctness of the mechanical principles involved in 
the construction of the breech mechanism, and the 
suitability of the parts for rapid and accurate manu- 
facture, Upon thesefpoints, detailed investigations 
were obtained from Dr. Pole and Mr. E. Woods, 
while Mr. James Nasmyth and Colonel Dixon, the 





continually maintained under the able management 
of these works. ‘The works of the West Cumber- 
| land Hematite Company are situated at Working- 
|ton, by the side of the main railway line, and 
|equally close to the sea. ‘These favoured condi- 
|tions for transport of raw materials and produce 
are combined with the property of a mine which 
furnishes the most important portion of the iron- 
stone smelted by this company, and which yields 
an ore of excellent quality and great uniformity of 
composition. A considerable additional supply of 
ore is purchased in the neighbourhood, and the 
different lots are all selected and mixed with each 
other in proportion, which co nd to the analy- 
tical results obtained in the laboratory from each 
lot, so as to insure a uniform and ectly reliable 
charge for the blast furnace, The analytical re- 
search and control is equally applied to all the coke 
which is purchased by the company, and which is 
derived principally from the Durham coal district. 
Each kind of coke, when delivered at the works, is 
sampled and tested for its percentage of sulphur 
and ashes,j and{ these analyses are of great value 
in determining the actual composition and the 





relative value of different kinds of coke coming 
from different makers, or produced from different 


kinds of coal. The average quality of coke 
employed by the West Conbacaed Company 
does not contain more than § to 6 cent. 


of ashes, and the percentage of sulphur ranges 
between 0.7 and 1 per c@t. There are three 
blast furnaces, each 55 ft. high, and 17/t. to 
19 ft. in the boshes ; they are all open-topped, with 
an arrangement for taking off the waste gases, such 
as is usually adopted in the old-fashioned furnaces 
in the hematite district, and which has been often 
described and referred to in our columns. ‘The 
blowing engines are two in number, each having a 
steam cylinder of 44in. diameter, and a blowing 
cylinder of 8 ft. diameter, and 8 ft. 6in. stroke. 
‘Lhe steam and air cylinders are placed at the oppo- 
site ends of a beam, and the two engines are con- 
nected to one fly wheel. These engines are made 
by Messrs. Aitkin and Co., of Glasgow, and are 
very creditable specimens of design and workman- 
ship. ‘The blast pressure is 4 1b. per square inch ; 
the temperature of the blast is comparatively low, 
on account of the narrow span and insufficient 
power given to the heating stoves. There are four 
tuyeres, of 4in. diameter each, in each furnace. 
The consumption of coke in making No. 1 Bessemer 
iron is 23 ewt. of coke per ton of iron, ‘The boilers 
and stoves are fired by the waste gases, but coal 
slack is required in addition to the supply of gas. 
The coal from the neighbourhood is available for 
that purpose ; it is also capable of being converted 
into an inferior coke, which, however, is too soft 
for carrying the burden of the furnace, and can be 
added to the Durham coke only in small proportions. 
The pig iron produced every day is tested in the 
laboratory for carbon and silicon, and complete 
analyses are made very frequently in order to in- 
sure the full control over the quality of the iron. 
The percentage of combined and graphitic carbon 
ranges between 3.6 and 2.4 per cent., while that of 
silicium is between the limits of 1} per cent. and 34 
per cent. Within these limits certain variations 
can be produced to order, according to the special 
demand, ‘There are, for instance, the extensive 
orders from the Krupp Steel Works in Prussia, 
which in every case prescribe the percentage of 
carbon and silicon within very narrow limits, ‘This 
is done to compensate for the deficiencies in certain 
cheaper irons, which the Essen Works purchase in 
large quantities on the Continent, and where the 
exact proportion of carbon and silicon is not so far 
under control of the maker as is the case in the 
British hematite district. A lot of iron, for in- 
stance, which is deficient in silicon or graphitic 
carbon is mixed with British hematite, ordered 
specially, with a surplus of silicon or of carbon, or, 
it possible, of both; and by these means the exact 
composition of the charge is finally arrived at in a 
very economical manner. The West Cumberland 
Hematite Company has also a large and well-ar- 
ranged puddling forge, with rolling mills, princi- 
pally laid out for the manufacture of boiler plates 
and ship plates of high quality. The puddling 
furnaces are of the ordinary kind, with boilers for 
utilising the waste heat. A Crampton pnddling 
furnace is there under trial, but has not yet been 
set to work successfully, owing to some difliculties 
with regard to the quality of the powdered coal re- 
quired, ‘The most prominent feature in this forge 
is the application of large Siemens furnaces for heat- 
ing the scrap piles from which the large plates are 
made. ‘These Siemens furnaces are a great and 
striking success in this particular employment. The 
large and heavy scrap piles, with their numerous 
openings, joints, and exposed surfaces, require more 
than any ordinary forging to be protected from all 
oxidising action of the flame by which they are 
brought up to a welding heat; they require, more- 
over, a very high temperature, since they are com- 
posed entirely of iron of a high quality, remarkably 
free from phosphorus, and therefore incapable of 
being welded ai s comparatively lower degree of 
heat, All this is done in the Siemens furnace with 
facility and a regularity which is unequalled by any 
other method of heating now known in practical 
metallurgy. 

The waste by burning is extremely small, the 
heat perfectly equal at both ends of the fire, no 
matter of what dimensions the latter may he, the 
heat can be so regulated as to follow the demand of 
the rolling mill, and even in the case of an accident 
it has happened that a pile was kept in the furnace 
at a es heat for 36 hours, without being 
damaged, without any serious loss of material 
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from oxidation. 
points, such, in fact, as have not been readily 
credited by practical forge masters and managers 
for a long time past. Opinion, however, is coming 
round at present, and that, not gradually, but at a 
rapidly increasing rafe. There are few modern 
inventions in practical metallurgy which have had 
so hard an uphill fight, and which had to prove 
their success against so determined a prejudice and 
such protracted opposition, nor which have finally 
shown such unqualified complete and palpable 
success, as the regenerative gas furnace of Mr 
Siemens 

The rolling mills at the Weeat 
Hematite Works are constructed for reversing by 
means of a clutch and gearing; they have plate 
rolls of 6 ft. 6in. in width and 24 in. diameter. ‘There 


8 at present a new plant in course of construction, 


, 
which is to be added to these works, viz.. a Bessemer | 


steel plant of six converters, with rolling mills for 
the manufacture of stcel rails The 
laid out by Mr. T. Worton, the mill manager, and 
Mr. H. Hobson, the engineer of the works, under 
the superintendence of Mr. F. C. Web! 
as consulting engineer. 


whole is to be 


who acts 


NAVAL DEFENCES. 
Tne lecture delivered on Monday evening by Mr. 
E.. J. Reed _ the aut yjyect of our naval defences 
forms a curi contesat to the speech of Mr 
Goschen on the ate estimates, gi 
upon the same evening. ‘The lat 


er possessed § 


certain value—was in fact comparatively excellent, | 


it being borne in mind that the speaker was totally 
unac quainted with the real duties of his newly- 
assumed office: it entered with sufficient minute- 
ness into matters of expenditure, it sketched out the 
pi VTeas of the 
coming one, it touched on the subject of guns, and, 
in short, it conveyed some real, and much more 
shadowy information within the limits of his ex- 
tended speech, but it gave no satisfaction upon the 
real and all-important question of naval defences, 
which every one was most desirous to hear, but 


the inexperienced and untrained First Lord. 
Perhaps it was merely a coincidence that brought 

Mr. Reed before the public on the same evening as 

Mr. Goschen, but we cannot help thinking that 


something more than chance guided this choice of 


Cumberland | 


ven to the public 
| 


| fleet of 


These are important prac tical } tion in the army—a system by which, if necessary, 


every vessel fit to bear arms could be made available 
for defensive purposes, and the commercial navy be 
turned into an enormous and most formidable fleet, 
without meantime interfering with its efficiency for 
trade purposes. This is by no means a new idea, 
though the manner in which it is suggested to be 
| carried out is fresh and highly practical. 

The other suggestions, however, are new, and 
worthy of the serious consideration of the Ad- 
miralty and of Parliament, if for no other reason 
than because the Admiralty appears to have no de- 
tertnined policy or leading ide vas. But, in reality, 
the suggestions made, appear really to fulfil all ne- 
cessary requirements. The English coasts are not 
possibly will not be during the present 
but, forall that, a policy of trusting to 
probabilities is as unwise as it is demoralising. To 
be prepared, then, for any emergency is the first 
duty of the country; to feel a certainty of being 
able to render all our maritime towns impregnable 
on the first token of dang is to secure a con- 
sciousness of self-respect tha at would help greatly 
to this country the respect of other 
nations, which has not been increasing of late years, 


menact d, 


generation, 


;to restore 


| But the security would be dearly purchased at the 


cost which would be incurred in building a complete 
sufficient magnitude for the purpose ; the 
country, rich as it is y afford the con- 
struction and maintenance of so vast a navy, which 
after all would probably wear itself out in inaction, 

On the other hand, as Mr. Reed justly points out, 
not all the money that could be voted for the pur- 
pose, not all the private and official energy and 
promptness that could be brought to bear, would 


, could scarce! 


| be of avail, to launch a fleet in time to avert evil 


past year, the prospects of the| 


cousaque nees, if its formation were postponed till 
the eleventh hour. 

There remains, then, the alternative of preparing 
a defensive fleet so far as regards those parte which 
require the greatest time for construction, and of 


| holding them in readiness fer emergency. It is 


dates, and that Mr, Reed was desirous of supplying | 


in some degree the deficiencies of the First Lord; 


or possibly he was anxious to enable t} ’ lie 


to judge of the mode in which a practical! man deals | 


with an all-important public question, as compared 
with the manner in which a tyro handles it. 

With Mr. Reed's motives, however, we have 
nothing’to do, but we have space briefly to criticise 
the leading points of his lecture and the probable 
advantage of his suggestions to the nation. 

First, then, Mr. lee d suggests the construction 
at each of the principal ports, of a limited number of 


small light-draught armed vessels, including one or | 


two monitors for the larger ports, and these vessels 
would act as nuclei for the defence 
put on a War footing, and they would serve as train- 
ing ships. 

Second. The preparation of detailed designs and 
plans for a large additional number of small light- 
draught iron vessels, and the construction of the 
principal forgings and castings for the same to the ex- 
tent of one-tenth or one-twelfth of the total cost of 
these vessels, such parts being retained by the various 
shipbuilding firms on behalf of the Government, 


ships co ild be launched with but little de lay, and 
could be manned by aid of the training establish- 
ment before mentioned. 

lhird. The fitting up of tugs and other steam- 
boats with torpedo appliances or other armaments 
to such an extent as should not interfere with the 
efficiency of such boats in their or sry work. 

Fourth. The preparation of complete plans for 
converting and fitting up ocean and other steamers 





as defensive war ships in the short possib! 
BpAL oO: time, 

In these four suggestions Mr. Reed sketches out 
a system which would combine a maximum pow: r 


_ r defence with a minimum expenditure, and which 
ot Id place those vital points around « ur coasts which 
most require protection, but which are now so de- 
fenceless, in complete safety at . 
He seeks to apply to the marine the same system 


which finds so many advocates for ita intreduc- 


very short notice, 


flotillas when | 


| 


that in case of necessity a large fleet of efficient | 


|having a fleet 


evident that by this means the elements of a fleet 


would be called into existence which would suffer 
| 


i ‘ ; | no decay, and would cost nothing for maintenance. 
which no one could reasonably have expected from - 


Moreover, the advantage would exist that with the 
partial skeleton of vessels in store, considerable 
modifications might be made in them when the time 
for completing them arrived, and thus instead 

of fixed and unalterable type, we 
should possess one which would never be out of 
date. 

Perhaps the most important part of Mr. Reed's 
suggestion is that which seeks to impress on the 
Admi ralty the advisability of a fixed system upon 
which to act, and, until this is done, we can hope 
for little. 

Meanwhile, many of our largest ports lie in- 
vitingly open to attack—rich and defenceless. The 
swift convulsions of events may bring us, ere long, 
face to face with responsibilities and dangers grave 
even if we were prepared, overwhelming in our 
present condition. War at our gates is a con- 
tingency incredible, even impossible at present, and 
we have now the opportunity to prepare for what 
even an interval of a few years may bring about, 
for now events march rapidly. 

It rests with the nation to decide whether this 
opportunity shall be employed or not, and whether 
energy and decision shall place us in security, or in- 
capacity and indifference leave us to augmenting 
dangers. 


THE ALBERT BRIDGE AT CHELSEA. 


Tue works of this structure have made seme pro- 


| gress since we noticed their resumption by Captain 


Roberts in October last. Our readers will re- 


|member that at that time it was confidently 


| anticipated 


by Captain Roberts) that the bridge 


| would be finished by the end of the year, and very 


wroth was he because we presumed to differ from 


| him upon that point. We need hardly say that the 


} 
and staging 


bridge was not finished by that time, nor is it yet 
finished, nor is it likely to be finished by the end of 
the present year, unless the rate of progress be 
greatly increased. What has really been done 
towards the erection of this example of the fiddle- 
string system of bridging is the partial completion 
of the abutment on the Battersea-park side, the re- 
arrangement of some of the weather-beaten piling 
for the river piers, and the removal 
out of sight) of a portion of the cast-iron pier 
cylinders. Ona recent visit to the spot we failed 
to observe either man or boy ergaged upon the 





bridge works, although there was some slight 
activity in another direction. It will be remembered 
that the northern end of the bridge abuts exactly 
on the Cadogan steamboat pier, which will of course 
have to be removed before the bridge can be com- 
at na We understand it is proposed by Captain 
toberts to remove this pier to a point opposite 
Manor-street, Chelsea, a short distance only from 
its present site. It is at this spot that the present 
activity prevails, and here piles are now being driven 
preparatory to the removal and re-erection of 
Tierney Clark’s suspension pier. It will thus be 
seen that, as we before observed, some progress 
has been made during the last six months, al- 
though with regard to the removal of the pier it 
is possible that it may be of a retrograde 
nature. This possibility arises from a doubt 
in our mind as to the possession of any power 
by Captain Roberts, the Albert Bridge Company, 
or any one else, to remove the pier in question. 
We know of no Act of Parliament authorising this 
step or empowering its reconstruction at another 
point along the river wall. But although the pro- 
gress is small, it is probably greater than it would 
otherwise have been, owing to the fact that Captain 
Roberts invented and used on the works a marvel- 
lously clever pile-driving machine, This apparatus 
was designed on the vertebrated double-action prin- 
ciple . and the object of its talented inventer was to 
obtain two blows from each fall of the monkey. Its 
performances perfectly astonished the inventor, ex- 
ceeding his most sanguine expeciations, although 
they were the cause of no surprise to us. We have 
a sketch—taken on the spot—of this wonderful 
apparatus but we withhold our engraving and de- 
scription of it for the present, as we understand 
Captain Roberts intends to take out a patent for 
the animal, and we should be grieved to damage 
his prospects by anticipation. We may add that the 
monkey itself very soon came to grief through con- 
stitutional weakness in its back, which would persist 
in yielding to the force of impact. Nevertheless, 
the inventor retains a ay faith in the principle. 


PRIVATE BILLS IN PARLIAMENT. 


Staspine Onper EXAMtNaTions ayp PRocexrpines 1x 
ComMMITTEES. 

Yeasrrerpay week the Carmarthen and Cardigan Rail- 
way Bill came before the House of Lords’ Committee on 
Opposed Private Bills. The object of the Bill was to 
authorise the arrangement by arbitration of the affairs of 
the Company. The case was fully gone into, and their 
Lordships ultimately threw out the Bill. The preamble of 
the Claybithe Bridge was proved. The House of Commons’ 
Select Committee took the Metrepolitan Board of Works 
Bill for the Shoreditch Improvements, the estimate for 
which is 215.0001. This Bill was ultimately thrown out. 
Before the House of Commons’ Committees on Private 
Bills, in group No. 1, the Euston, St. Pancras, and Charing 
Cross Railway Bill was taken and adjourned. In group 4, 
the preambles were proved of the Minehead Railway and 
the Great Western and Midland Railway Companies Bills. 
In group 7, the Lianelly Railway and Dock Bill, and the 
Brecon and Merthyr Tydvil Junction Railway Bill were 
proceeded with. 

On Friday, Lord Eversley’s Committee, in the House of 
Lords, took the Scotswood, Newburn, and Wylam Railway 
and Dock Bill; the Wye Valley Railway Bill; the East 
Cornwall Mineral Railway Bill ; the Yarmouth and Ventnor 
Railway Bill; and the Cork Harbour and Curraghbinny 
Railway Bill, all unopposed. The preamble of the Metro- 
politan Railway Bill was proved before the House of 
Commons’ Committee, the object being to authorise the 
Company to enter into agreements with the Metropolitan 
District and the Metropolitan and St. John’s Wood Rail- 
way with respect to mutual use, and exchange of lands and 
the works common to each Company, for confirmation of 
agreements with the London, Chatham, and Dover Railway 
Company, and to provide for ventilation of railway, &e. 

On Monday the House of Lerds’ Committees on Opposed 
Private Bills took the Carmarthen and Cardigan Railway 
Bill. The object of the Bill was to settle the affairs of the 
company by arbitration, as in the case of the London, 
Chatham, and Doyer Railway, the promoters being the 
holders of Liloyd’s bonds. The preamble was declared not 
to have been proved. In group No. 1, House of Commons’ 
Committees, the preamble of the Euston, St. Pancras, and 
Charing Cross Railway Bill was proved, and the cleuses of 
the promoters agreed to, Jt may be remembered that the 
object of this Bill is to incorporate a company for making 
railways, partly in covered way, connecting the London 
and Nerth-Western Railway at Euston-square and the 
underground branch of the Midland Railway at St. Pancras, 
with the Charing Cross Railway. Two new streets are to 
be made over the railway extending between Oxford-street, 
Leicester-square, and Castle-street. It includes powers - 
trains for the labouring classes and me _ arrangement 
vith the London and Nerth-Western, t , end the 
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South-Eastern Railway Companies. Clauses proposed by 
owners of property in the Adelphi for compensation for 
injury by vibration were rejected. The capital proposed is 
1,700,0001. by shares and by loan 566,000/. The length of 
the line is 2 miles 48 chains. The preamble of the Houns- 
low and Metropolitan Railway Bill was also proved, The 
object of the Bill is to extend the line for the compulsory 
purchase of land and the completion of the railway. The 
preamble was passed with the following amendments, viz., 
one year for the purchase of land and three years for the 
completion of works. In group 7 the preamble of the 
Brecon and Merthyr Tydvil Railway was proved. The 
object here is to authorise the company to abandon certain 
junctions and to construct branch lines in connexion with 
the Caerphilly Branch to divert roads at Dowlais, for 
traffic arrangements with the Rhymney Railway Company 
and to nee portions of their railway. 

Before the House of Commons’ Court for the considera- 
tion of locus standi, the locus standi of certain petitioners 
against the following Bills was allowed, viz., the Somerset 
and Dorset Railway, the Bristol Port and Channel Dock, 
and the Bristol and Portishead Pier and Railway (Portis- 
head Dock) Bills. The House of Commons’ Examiners of 
Petitions for Private Bills on Standing Order proofs, de- 
clared the Orders of the House to have beer complied with 
in the case of «the London Street Tramways (Extensions, 
&c.) Bill. The other Metropolitan Tramway Bills wereall 
postponed to the 18th proximo. The Examiners will report 
non-compliance with the 71st Standing Order in the case of 
the Metropolitan and St. John’s Wood Railway Bill. 

On Tuesday, before the House of Lords’ Committee on 
Opposed Private Bills, the preamble of the Merionethshire 
Railway Bill was passed. The capital proposed is 80,0007. 
and 26,600/. by loan. This isa Bill for making railways 
to connect the Festiniog and Blaenau Railway at Festiniog 
with the Cambrian, and for working arrangements with 
these Companies. ‘The preamble of the Navan and Kings- 
court Railway was proved. Before the House of Com- 
mons’ Committee on Unopposed Bills, the preamble of the 
Lancashire Union Railways Bill was proved. In group 
No. 1, the clauses of the Euston, St. Pancras, and Charing 
Cross Railway Bill were proceeded with and passed. The 
clauses proposed by owners of property in the neighbour- 
hood of the Adelphi for compensation for anticipated injury 
likely to arise from the vibration of trains, and alao a com- 
pensation clause to tradesmen in the vicinity of the works 
for loss of custom during the construction of the proposed 
lines, were rejected. In group No, 6, the preamble of the 
Manchester, Sheffield, and Lincolnshire Railway Company, 
and the Cheshire Lines Committee Bill was proved. This 
isa Bill to enable the present Company to acquire addi- 
tional land ; to enter into agreements with the Corporation 
of Lincoln for the substitution of bridges over, or subways 
under the railway, for existing level crossings; to authorise 
the Cheshire Lines Committee to widen a portion of the 
Liverpool Central Railway Station, to extend the time for 
the completion of certain railways, and to transfer thé 
borrowing powers of the Cheshire Lines Committee to the 
Companies respectively concerned. In the same group the 
preamble of the Macclesfield, Knutsford, and Warrington 
Railway Bill was also proved. The object of the Bill is to 
extend the time for the compulsory purchase of land, and 
for the completion of the railway. In group 7, the clauses 
were agreed to in the case of the Brecon and Merthyr 
Tydvil Junction Railway. 

On Wednesday, the preamble of the Usk and Towy Rail- 
way Bill was proved before the Lords’ Committees on 
Opposed Private Bills, and the London and South-Western 
Railway Bill was proceeded with. Before the House of 
Commons’ Committees, in group 1, the further clauses of 
the Charing Cross Railway Bill were proceeded with. In 
group 4, the preamble of the Bristol and Exeter Railway 

sill was proved, and the Great Western, Bristol, and 
Exeter and South Devon Railway Companies Bill was pro 
ceeded with. 


THE JOHN ELDER LECTURESHIP. 

Goop news comes to us from Glasgow, to the effect, 
namely, that a Lectureship on Shipbuilding and Marine 
Engineering is to be established in the University of that 
city, and in connexion with the Chair of Civil Engineering 
and Mechanics, which is filled to such excellent purpose by 
Professor W. J. Macquorn Rankine, C.E., F.R.S. The 
generous founder of this Lectureship is Mrs. Elder, a lady 
who deserves well of her country and of all the branches of 
our profession, and more e*pecially of those which her late 
husband, Mr. John Elder, brought to such perfection. As 
a naval architect, in the fullest sense of that term, Mr. 
Elder had attained at the time of his premature death almost 
unequalled distinction; and it is therefore most fitting and 
appropriate that the amnouncement which we have the 
pleasure of making should be given to the world just when 
the members of the Institution of Naval Architects are 
sitting in their annual congress. There is also a special 
fitness in establishing such a Lectureship in the University 
of Glasgow, where there is a Professor of Engineering who 
combines in his own person the possession of profound 
attainments and great teaching power. It was in that 
university that the great improvements in the steam engine 
were effected by James Watt; it was on the Clyde that 
Steam navigation may be said to have had its origin; and 
it is especially worthy of notice that the Clyde is the great 
metropolis of shipbuilding aud marine engineering. If, 
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then, the future shipbuilders of the Clyde are to maintain 
their pre-eminence in their profession, it is right and proper 
that the Lectureship which is about to be founded should 
be encouraged, and largely taken advantage of by those for 
whorn it is intended, 

Through a private channel we have learned that the con- 
ditions to be attached to the grant, and even the amount of 
the grant itself, have not yet been decided upon; but we 
doubt not that in thus deciding to pay respect and honour 
to the memory of her late husband, Mrs. Elder will make 
ample provision for imparting such instruction as the 
Lectureship contemplates in a manner that will in every 
way be worthy of the name by which the Lectureship will 
be known to future generations of shipbuilders and marine 
engineers. 





INSTITUTION OF NAVAL ARCHITECTS. 
Report of the Council, 20th March, 1871. 

The Council of the Institution are glad to be able to report 
to the members and associates that the prospects of the In- 
stitution are more satisfactory than ever. 

Thanks to care and economy, the Institution is now wholly 
out of debt. Since the preparation of the balance sheet every 
outstanding liability up to the present date has been actuall 
discharged with the exception of some trifling bills, which 
have not yet been sent in, but which do not amount in all to 
101, The volume of last year has been paid for, and discount 
allowed for prompt payment, and there is at thia moment 
2501. in the treasurer's hands, besides a small balance in the 
hands of the honorary secretary. 

The Council desire to express to the members and asso- 
ciates their high sense of the valuable services rendered by 
Mr. Merrifield as honorary secretary to the Institution, and 
trust that by the next annual meeting the finances of the 
Institution, will enable them to attach a pecuniary com- 
pensation to the arduous duties of the secretaryship. 

This satisfactory condition of the finances, to which the 
Admiralty have again contributed 250/., is mainly due to the 
great care that has been taken to keep down the working 
expenses. During the past year, the expenses have been 
kept withm the income. The Lastitution possesses a stock 
of volumes of Transactions, and a professional library, which 
is open for the consultation of members and associates. 

The Council are glad to be able to state that the Royal 
School of Naval Architecture and Marine Engineering is 
doing successful work. Many of the former students are 
now filling positions of trust and responsibility both in the 
public service and in private employment. Details of their 
names and present oceupations will be found in the Annual 
of the School, a professional magazine which has been ori- 
ginated by the students, and the first number of which is 
doubtless in the hands of many of the member and associates 
of the Institution. 

The Council directed the issue of a cireular pointing out 
certain subjects on which they desired to receive communi- 
eations. A very large number were issued, but only pro- 
duced a limited number of supplies. This circular has, how- 
ever, had the effect of giving a somewhat more varied cha- 
racter to the programme of papers to be read at the present 
meeting than it would probably otherwise have had. 


THE NORTH. 
Griascow, Wednesday. 

Glasgow Pig Iron Market.—The market still continues 
firm as a general rule, although there is a little variation 
from day to day, and the tendency of prices is still upward. 
This day week there was a large business done at 54s. 64. to 
54s. 3d. cash, and 54s. Yd. to 54s. 7d. one month, but at the 
close there was an easier condition of things, sellers 54s. 44d. 
prompt, and 54s. 74d. one month. There was a slight down- 
ward reaction on the following day, from which the market 
recovered on Friday. On Monday the market was strong in 
the forenoon, and business was reported up to 54s. 10d. cash, 
and 55s. 14d. one month, closing easier. To-day’s market 
has again been strong, 54s. 9d. to 54s. 10d. cash, and 55s. to 
55s. 14d. being paid. An exceedingly healthy tone prevails 
in the pig-iron market, and it is fully expected that prices 
will reach a still higher point. The market is very much 
influenced by the strike prevailing in the coal regions of 
Pennsylvania, and which is creating an unusually brisk 
demand for Seoteh pig iron, The shipments are again large. 
For the week ending on Saturday last they were 15,356 tons, 
as against 13,844 tons shipped in the corresponding week of 
last year. Up to Saturday, however, there was a decrease on 
the year amounting to 58%2 tons. It should be mentioned 
that the feeling is strong in the pig-iron market that the 
prices of special brands have again been advanced. 


The Malleable Iron Trade.—The manufacturers of malle- 
able iron are very busy, especially those who make ship- 
building plates, angle irons, and other appliances which are 
in great request we the Clyde shipbuilders. Great acti- 
vity is being displayed in the malleable iron tube works at 
the Coatbridge Tinp ate Works and at the Clyde Galvanising 
Works. Since the malleable iron workers who were on 
strike resumed their labours there has been great briskness at 
all the works, both by night and by day. 


New Shipbwilding Contracts-——-A number of new vessels 
have .recently been contracted for by Clyde Shipbuildin 
firms. Messrs. Steele and Co., Greenock, have contract 
with Messrs. James and Alexander Allan, Glasgow, to build 
another addition to the large steam fleet of that well-known 
firm. The vessel will be of large size—360 ft. in length. 
She is intended for the Clyde and Montreal line. Messrs. 
John Elder and Co. have just closed with the Pacific Com- 
pany to build a steamer ot 2100 tons for the local trade, and 
they have also recently booked some smaller orders. The 
Irvine Shipbuilding Company have contracted with Messrs. 
George Brown and Co.., Glasgow, to build a barque of 500 
tons for the Havannah. 
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New Shipbuilding Works.—The old-established 
a engine business catried on by 

fe . Thomson is about to to at 
tance of several miles Paar nse arapert 
demand for room for the extension of the 
gow, and for the widening of the river. Upwards 
acres of land have been feued firm 


It is to put 
up a number of wor! ‘3 hocain ad ter paw wales 
are li ée ive employment to between three and four 
tho’ men, 

This 


Sudden Death of Mr. John Dobie, Shipbuilder— 
gentleman preplgen nas Monfag ri hgh yee «| 
Govan-road at an early hour on Friday last. 
vight he had been in his usual health, and the 
event was therefore quite unlooked-for. Mr. 
was about 40 years of age, was 
came to Glasgow when a boy. 
shipbeilding Company, for ohn 
Shipbuildi pany, 
of ; pear About 5 or 6 
of the firm of Messrs. Hi 
on the dissolution of that firm 
which was a large one, under 
deceased leaves a widow, but i 

The Forthcoming Meeting Association 
Edinburgh.—With the view o' a 
forthcoming meeting of the British tion in Edinburg 
the coramittee for receiving the Association met last w 
the rooms of the Royal Society, Edinburgh, the master 
Merchant Company presiding. The honorary local 
announced that cube bigtade to the fund for defra 
local expenses connected with the visit of the British 
ciation had been intimated—of 300/. 
of 1001, from the Royal Society, of 1 
Company, of 501. from the pepe 7 of Writers to 
and of 501. from the Chamb 
a sum of about 20001. would Teens! 


his motion the —— 

the Town Council and the other 

liberally headed the subscription. Although 
solved at the request of Edin 

year’s meeting of the Association in 

persons in burgh do not hesitate to express their f 
regarding the of the g, owing to the fact, that 
the month of August is just the time when the modern 
Athenians leave home for the seaside and other watering 
places, or for home or foreign travel, If the success of the 
meeting de entirely upon the people of Edinburgh, 
there would be room to express some fear; but the ease is 
quite otherwise. Many other places besides Kdinbargh will 
contribute to its success. Even Giasgow will do i 
although it is looking forward to a meeting of its own to 
held within the next four or five years, and for which a 
movement has already been commenced on the part of the 
Philosophical Society of Glasgow, and the Senate of the 
University, 

Contract for the American Mails.—The Inman contracts 
for carrying the mails to and from Halifax will shortly ter- 
minate, and, it is believed, that Messrs. J. and A. Allan, of 
Glasgow, will take the next contract for the service. 

Dredging Plant for Buenos Ayres —The Government of 
Buenos Ayres have ordered, through one of our leading civil 
engineers, six dredgers, with attendant hopper barges and 
tug steamer. Two of the dredgers are to be built and de- 
spatched with all haste, on account of a virulent outbreak of 
yellow fever, which is attributed to the poisonous ofa 
foul river called the Riachuolo. There is every likelihood of 
the dredging plant above-noted being built on the Clyde. 


The Albert Bridge.—The Albert Bridge, which spans tho 
river Clyde at Hutckesontown, and which was d J and 
illustrated in Exoinzentna. last year, is now far advanced 
towards completion, and is expected to be opened for traffic 
about the end of April or beginning of May. It was at one 
time hoped that the bridge would have been earlier available 
for the public, but the severe froste of the past winter sus- 
pended operations for a considerable length of time. Now, 
however, that mild weather has set in, the work is being 
vigorously prosecuted, with the prospect of being soon 
entirely carried out. The levels of the new bridge are much 
lower than those of the old one, and accordingly the lines of 
the neighbouring streets, which were raised when the super- 
seded structure was erected, have been lowered towards 
proper levels, The Albert Bridge is now structurally com- 
plete, only some of the details of paving, decoration, &., re- 
maining to be carried out, and, looking at it from either side 
of the river, one has no difficulty in it one of 
the most handsome and striking, if not absolutely the 
of the bridges stretching across the Clyde. The bridge is 
being laid with a causeway of granite, and in day or two 
the construction of the pavement, of the best quality of 
Caithness, will be commenced. The also, are 
being formed, and when these operations are carried out 
there will only —e, Fig details of Alread 
the outside pai bridge 
finished, od maletlens of the Queen and the late Prince 
and the spandrils of the arches show the 
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FOREIGN AND COLONIAL NOTES. 


Eastern of France Railway.—It is rumoured that this 


undertaking will be amalgamated with that of the Northern 
of France lway Company. 
lost the most uctive portion of its ye! the an- 
nexation to Germany of Alsace, Metz, and Mulhausen ; 
hence the amalgamation talked of. 


Indian Cotton.—A great quantity of the cotton grown in 
the Berars is brought to Oomruttee. Two press companies 
have erected large premises, and bales are now full pressed 
by steam and hydraulic power. Trade is carried on almost 
without middlemen; the cultivators bring their crops to 
market, meet the European merchant face to face, and con- 
duct business in a regular manner. 


Ban Paulo Railway.—A'slight earth fal) has occurred on this 
railway in consequence of heavy rains. The occurrence has 
not, however, occasioned much interruption in the traffic of 
the line, which has been increasing of late. 

Railways in Now South Wales.—A surveying en- 
geet upon a proposed line between Albury wT Weer 

agga has been broken up, and the whole of the surveyors 
are to be paid off at the end of the month. The Premier of 
the colony has announced in the Colonial House of Assembly 
that reductions are to be made in the expenditure of the 
railway department. The works on the extensions of the 
Northern and Western lines of the colony have been pro- 
ceeded with as fast as possible. The weather has not, how- 
ever, been very favourable for their prosecution. 


Canadian Canale—It is understood that the Canadian 
Canal Commissioners have not seen their way to the recom- 
mending the execution of two canal projects which have 


been in Canada, viz., the Toronto and Georgian Bay 
Conal ond the French River and Ottawa Canal. 

Oomruttee State Railway.—This line, which is virtually a 
branch of the Great Indian Peninsula system, has been open 
for traffic. The length of the new line is 54 miles, and the 


eost, including station and other buildings, will not exceed 
50001. per mile. 


Public Works in Brazil.—The following concessions have 
been granted by the Brazilian Government: For docks, 
warehouses, &c., at Bahia ; for docks, in the province of Rio 
Grande do Sul ; and for a railway between Porte Alegre and 
a maritime point in the province of Catherina. In Alagoas 
Mr. Wilson has obtained a concession with a provincial 
subsidy for the construction of a railway from the port of 
Maceio. 


Trameays in Brazil.—A concession has been granted to 
Mr. J. M. Bernes, of the firm of Gulick and Co., New York, 
of the privilege of constructing a tramway in and beyond the 
city of Maranhao. The concession is granted for 25 years ; 
the works are to be completed in two years. 


Port Adelaide.—The total expenditure made last year 
upon the works undertaken for deepening Port Adelaide was 
91841. The proposed outley for 1871 is 10,0002; of this 
amount 9500/. has been actually — and 5(0/. has 
been set apart for contingencies. The past year was not a 
very prosperous one for Port Adelaide or South Australia. 


Brazilian Telegraphy.—An effort is being made to secure 
the establishment of telegraph lines between Pernambuco 
and Rio de Janeiro. A small special Government loan is 
proposed to be issued for the execution of the line. 


Russian Railways.—An official report states that the 
Poitawa and Charkoff Railway—the construction of which 
has been impeded by the remarkable severity of the winter— 
will be opened for traffic, May 1. The same date has been 
fixed for the opening of the Poti and Tiflis line, already com- 
pleted as for as Kutais. 


Western Australia.—The question of railway construction 
continues to be discussed in this sluggish colony. Nothing 
has, however, been yet determined on. The timber of the 
colony is being turned to increasingly good account. 

FERRO-MANGANESE. 
On the Production of Alloys of Tron and Manganese, and 
their Application to the Manufacture of Steel.* 
By F. Kons, Esq. 
Appendiz to paper prepared for Merthyr Medting. 

Since the above paper was written, the prices of natural 
and artificial alloys of iron and manganese in the markets of 
this country have undergone some rapid and considerable 
changes, which serve 0 further practical illustrations of the 
disad vantages viously pointed out, viz., the precarious 
position into which the steel manufacturers of this country 
are placed by relying exclusively upon one smal! district on 
the Continent for the supply of those alloys of iron and 
manganese, which they at present consider indispensable 
for the suceessful manufacture of steel. 

On the other hand, some additional data have been obtained 
with regard to the influence of rich ferro-manganese upon 
the qualities of the steel produced by their employment. 
The C des founderies and forges de Terre Noire, la Vorilte 
et Besidges, one of the largest and most successful Bessemer 
steel works in France, have continued to manufacture and 
— ferro-manganese made by Mr. Henderson's process, 
and averaging from 23 to 25 per cent. of metallic manganese 
in its composition. This alloy is exclusively used for the 
manufacture of the softest kinds of Bessemer steel, which is 
jas ene for boiler plates, ehip plates, in the construction of 

nance, and for other similar purposes. The steel at 
Terre Noire is made from pig iron, which is run direct from 
the blast furnaces into the converters, without re-melting, 
selecting, or mixing with other kinds of iron. By the addi- 
tion of the rich ferro-manganese, instead of the ordinary 
s l, the Terre Noire Company have succeeded in manu 
acturing a ial class of soft steel, which in ductility and 





The Eastern of France has 


Fractured area 1.12 x .230 
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eapability of elongation is superior to all that is now known 
The machete of this country. Terre Noire Company 
have submitted some samples of their steel boiler plates to 
Sir William Fairbairn, Bart., for testing, ard the results of 
his experiments are now subjoined, together with some 
remarks with regard to these specimens, by this eminent and 
celebrated authority. 
Terre Notre Co. 
Specimen of } in. steel plate tested for tensile strength. 
Marked D 1. 





Area of specimen before testing, 1.992 x .264—5258 eq. in. 





No. of , : . Elongation 
. | Weight | Breaking weight - Re- 
—_ Ihaid on in per square inch in per unit of| marks. 
ment. } 
>» | bd tons | Not per- 
1 9,602 | ceptible. 
2 12,862 | = 
‘ 16,222 | eer 
4 | 19,552 | es 
5 | 22,612 | .029 
6 | 24,602 | 035 
7 | 26,092 | 042 
8 26.932 | 046 
9 | 27,772 | | 0492 
10 | 28,612 | | 078 | 
11 | 29,452 | | 0887 | 
12 | 30,292 | | 1015 | 
13 | 81,182 i 120 «| 
14 | 81,972 | |} 1817 | 
15 | 31,972 | 60,806 | 27.14 | 231 | Broke. 


Fractured area 1.606 x .1582—.2598 eq uare inches= 50.59 per 
cent. reduction of area. 
Terex Norns Co. 
Specimen of ¢ in. steel plate tested for tensile strength. 
Marked PD 2. 


Area of specimen before testing 2.13 x .264—.535 sq. in. 











No. of Weight | Breaking weight py \. 
experi- jaid on in| per square inch in per unl’ Of) marks. 
ment. | length | 
Ib. Ib. tons | Not per- 
1 9,502 ceptible. 
2 16,222 
3 12,552 ‘ 
4 22,612 275 
5 | 26,092 0475 
6 | 27,772 0685 
7 28,612 0835 
~ 29,452 | 106 
9 | 30,292 | 1542 
10 31,132 | 58,190 25.97 .225 Broke. 


Fractured area 1.744 x .1206=.2260 square inches=57.76 per 
cent. reduction of area. 


Terre Norke Co. 
Specimen of ,4, in. steel plate tested for tensile strength. 


Marked D 3. 


Area of specimen before testing 1.434 x .342—.49 sq. in. 








"4 ry - 
No. of Weight Breaking weight Elongation Re- 
exper liaid on in per square inch in per uae of marks 
ment. length. , 
Ib. tons Not per- 
1 ceptible. | 
2 ” 
3 
‘ - 
h 0267 
6 | 0362 
7 | 0450 
8 545 
9 0632 | 
10 | 0760 | 
il | 31,972 1150 
12 | 32,810 | 66,959 29.89 190 | Broke. 


' 
2576 square 
cent. reduction of area. 


inches 47.43 per 


Terre Norre Co. 
Specimen of in. steel plate tested for tensile strength. 
Marked D 4. 


Area of specimen before testing 1.44 x .344=.495 aq. in. 


No. of 








expert. |, Weight | Breaking weight |Mlonestin! Re. 
sonnei laid onin per square inch in length. | marks. 
Ib. Ib. tons Not per- | 

1 9,502 ceptible. 

2 | 16,222 | rae 

3 | 19,552 90 

4 | 22612 0857 

6 26,092 0662 

6 27,772 0855 

7 =| 28,612 1015 

8 } 29,452 1642 

9 80,292 61,195 27.31 2225 Broke. 





Fractured area 1.18 x .2072=.2341 square inches= 62.71 per 
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cent. reduction of area. 


if properly applied to the canals of the United 


[Marcu 31, 1871, 

; Teras Nores Co. 
Specimen of 7, in. steel plate tested for tensile strength. 
dt ___ Marked D 5. 


Area of specimen before testing 996 x .47=.468 aq. in. 














cae Weight | Breaking weight Elongation Re- 
ment, /#idonin’per square inch in length. marks. 
Ib. Ib. | tons | Not per- | 

1 9,502 ceptible. | 

2 16,222 ” | 

3 19,552 O26 

4 22,612 | 146 

5 26,002 083 

6 26,932 099 Ci 

7 27,772 1396 | 

8 28,612 61,156 27.29 225 | Broke. 


Fractured area .69 x .302=.2083 square inches= 55.5 per 
cent. reduction of area. 
Terre Notre Co. 


Specimen of 1; in. steel plate tested for tensile strength. 
Marked D 6. 





Area of specimen before testing 1.04 x .47 = .4888 sq. in. 
ant Weight , Breaking weight ale at : 
Pe ry laid on in per square inch in length. marks. 

Ib. Ib. tons | Not per- 
1 9,602 ceptible. 
2 16,222 ” 
8 19,652 123 
4 22,612 043 
5 26.092 090 
6 27,772 | 58,816 25.36 .220 Broke. 


Fractured area .708 x 31= 2194 equare inches= 55.12 per 
cent. reduction of area. 


Terre Norre Co. 
Summary of results of experiments on steel plates. 











. ~ b= & ot 
sig - an: a 
@e & B. gs ibe. 
*8 | © . | Breaking weight 25; «6 ¢ 
at So. <a |persquare inch in’ & 7 S28 
ge /#8 aa Etre SEe 
am 2g -e | <£e @Ee 
mm Ao ane a 
Ib. Ib. tons. 
D1 81,972 | 60,806 27.14 231 7023 
2 D2 | 31,132 | 58,190 25.97 225 6456 
3 D3 32,810 | 66959 | 29.89 .190 6361 
4 D4 | 30292 | 61,195 | 27.31 222 6807 
5 D6 28,612 | 61,136 | 27.29 225 6877 
6 D6 27,772 25.36 290 6249 


| 66.816 | 25.36 


Extract from Sir William Fairbairn’s letter, dated No 
vember 10th, 1870 :— 

“The steel submitted for experiment consisted of six 
samples, which I have numbered I., IL, III, IV., V., V1., 
and, taking them altogether, they exhibit—according to the 
summary of results—considerable uniformity of character as 
regards ductility and strength. The highest as regards 
tenacity is below the average resistance of steel, but this is 
largely compensated by its powers of elongation and ductility, 
and we have nothing comparable to it in any of the various 
manufactures with which I am acquainted. In its power of 
resistance to a tensile strain it stands against the Barrow 
steel as 27.1 to 32.2; but in ductility it stands in the ratio 
of .219 per unit of length to .0922 of the Bessemer steel 
manufactured at Barrow from the hematite ores. These are 
important features in the character of this description of 
manufacture, which is admirably calculated for being drawn 
into the finest description of wire.” 


Postrroot, CaxRLroy, ayp Newront Raruway.—The 
directors of the Great Western Railway Company‘have taken 
this enterprise in hand, and a commencement is expected to 
Le shortly made with the works. Mr. Brassey was originally 
intended to execute the line, or rather he intended himself to 
execute it, but his death, of course, altered the aspect of 
affairs. It is now expected that Messrs. Lucas Brothers will 
be the contractors in the room of Mr. Brassey. 





Carn oF Grotoey 1x THE University or Eprnsvren. 
—At a meeting of the Senatus of the University of Edinburgh, 
held on Saturday last, Mr. Archibald Geikie, F.R.S., who 
has been appointed as the first Professor of beers. | and 
Mineralogy in the University, was formally induc into 
his office. It is gratifying to know that the science which 
Sir Roderick Murchison, the munificent founder of the chair, 
has so much at heart, will now be thoroughly and efficiently 
taught. 





New Yorx Cayars.—One of the commissioners of the New 
York canals, in a recent report to the State Legislature, dis- 
cusses the question of the best methods of towing, and states 
that the German system of chain cable towing, by steam, 

States, would 
be the cheapest and most practical plan yet devised. Last 


year the New York Legislature passed an Act ag cen Z 
a company to introduce upon the canals the 
system of steam towing by means of submerged chains or 
cables, but nothing has been done to carry the project inte 
effect. 
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MACHINERY FOR CLEANING AND REDU 
DESIGNED BY MR. THOMAS CARR, ENGINEER, BRISTOL, 
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Wi ve repeatcdly noticed in this journal the simp 
and effective disintegrator designed and constructed by Mr. 
Thomas Carr, of Bristol, and we now illustrate modifications 
of that machine, which have been designed by Mr. Carr for 
cleaning grain, and for reducing it to flour. Mr. Carr, has, 
we understand, been very successful in the employment of 
his disintegrator for these purposes, and he states that by 
means of the special arrangements we are about to describe, 
he can effect a most important reduction in the amount of 
power required to produce a given quantity of flour by the 
use of ordinary millstones, while the space occupied by his 
machinery is but exceedingly small when compared with 
that required for millstones doing an equa! amount of work. 
On these points, however, we hope on a subsequent occasion 
to be able to lay some definite information before our readers, 
but meanwhile we propose to describe the machinery we 
illustrate. 

For cleaning wheat or other seeds from incrusted clay and 
other foreign matters, and likewise for cracking malt for 
brewers and distillers, Mr. Carr states that his ordinary dis- 
integrator havin g two sets of two or more cages driven at a 
moderate speed in opposite directions may be used, but he 
prefers to employ for this purpose a more simple machine, hav- 
ing many cages mounted on one axis, so as to be all driven in 
the same direction. The exis of this machine may be placed 
in a horizontal position, but it is preferred by Mr. Carr to 
arrange it on a vertical axis provided with a central dish 
rotating with the shaft, on to which dish the grain or seed is 
delivered, so as to be distributed by centrifugal force all 
round in about the middle of the bars of the cages. If the 
machine is on a horizontal axis, a special distributing ar- 
rangement is used. 

Fig. 1 of our engravings is a vertical section, and Fig. 2 is 
a plan, partly im section, of a machine, such as has just been 
mentioned. In these figures, A is the foundation; a, the | 
base plate carrying the footstep bearing, a' ; a?, four columns 
wedoat a frame, a*, having a cross Aah a‘, to which the | 
pedestal bearing, a®, is secured ; 4 is a shaft driven by means | 
of a pulley, 1, and belt, 4*. To the upper end of the shaft | 
(6) a dise piece, 6°, is secured, to which a larger dise, c, is 
attached, in which the lower ends of the bars, c', are secured, | 
the upper ends being fixed in a disc, c*, having a central 
hole. in the machine shown, there are supposed to be eight 
cages, and upon the exterior of the discs vanes, c*, are se- 
cured to assist in producing a blast through the machine to 
throw out the seed and dust. The enges are enclosed in a 
casing, d, secured to the frame, a’, as shown, d* being the 
outlet from the casing. The grain or seed to be operated | 
upon is conveyed to the machine by a pipe, ¢, which has a 
piece, ¢?, upon its end, that can be atid up and down, and 
adjusted by a screw, ¢*, as shown. This pipe delivers the 
gtain or seed upon the rotating dish, 6*, and regulates the | 
speed at which the seed is to be delivered. Mr. Carr states 
that the best speed of rotation for this machine will he 
ascertained most readily by trial, commencing at low speeds, 
as such best speed will depend upon the p Senchn-o of the 
machine and the namber of cages. 

For reducing wheat and other seeds into fine or coarse 

it Mr. Carr applies his disintegrator, having many cages, 
and arranged so as to be perfectly balanced both when at 
rest and when in motion, so that it may be driven at a high 
speed, such @ machine being arranged in a casing provided 
with a chamber or dome, and an exhaust fan or an outlet 
sendin to an exhaust fan, so that as the fine flour is falling 
‘he exhaust fam will have just sufficient strength to draw 
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away the lighter part of the grain or wheat termed cerealine, 
blue powder, or other deleterious matter, which is discharged } 
into a suitable chamber. The flour may be removed as it is | 
produced by an endless band or screw arranged in the lower | 
part of the easing or chamber. The flour produced may ot 
partly fine or partly coarse, ce gre J upon the number of 
cages, and the speed at which they rotate, and the coarse | 
flour if desired may be separated from the fine, and passed | 
through ordinary milistones, which will reduce a much greater | 
| quantity of it to fine flour, in the same time than they will of | 
whole unbroken grain 


| introduced into the interior 


toget 
hown. The base-plates have cast in them for the 
ey dee yf ger pac comer ery orto 
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To render his disintegrator more particularly applicable to 
the purposes above named, Mr. Carr constructsit as follows : 
The cages, sexy from 10 to 16 in number, are mounted by 
preference on two shafts placed end to end, with their axes in 
the same line, tees dato Sets Dy peiienaues need of 
steel with the heads to which the 
or forged upon them. The 
fectly true with recesses for the rings 
set of enges and discs is balanced 
end of the shaft, which flyw' 
counter’ mass the 
both at rest and when in motion to 
vibration at the high speed requi 
cages belong to the same set, and 
rection, so as to distribute the off 
without reducing it to powder, and they also give increased 
stre to carry the annular dise and its 5 

When the cages of the machine are upon 
the grain fed to the machine drops by gravity to the lower 
part of the cages, so that the larger part of the work is done 
in a comparatively small section of the cages only, and one 
important improvement consists in ts which will 
distribute the grain or material -* 
of the cages, and thus 

into operation ; 


2 


linders, and its eseape therefrom is 
ness of the exit slit or holes to such extent ; 
entire renniies so Senay ee 
os eee ing spout or spouts, 
the rotating chamber ; thus rt of the 
her , and comes into simultaneous 





her, and secured 


for the keyed 
plate, and the 

a dise, ¢, is 
rivetted ‘nto 
secured, the 
congect 6 the 
dise, d?, in which the inner ends of the 
the first three cages are secured, tt J 
being all secured in one annular dise, d*, in 
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@, secured that fi the hich come bet made tight thin layer of fireclay. The bri of the | in diameter. The gases from the furnace would, if no means 
those carried by the mgs dias on the shaft, 6 The ends of ee cb pene te 0 cinaheien bk it, and | were ns Oe Soe Oe een ae 

bars forming each of the earried the annular 5 Gio Ghar ote ie Beet Saeed Snes constructed the surface of the mercury, cause latter to 


cages 
34, 40, and 4 bars aageenye and al! rotating in the same 
direction eleven cages contain in succession 


all in the other direction. @ is @ cylinder with slits or holes 
in it secured to the annular dise, d*, and ¢ is another similar 
cylinder secured inside the first-named, but so that it can be 
adjusted by slightly rotating it, being them secured by set 
screws passing through short concentric slots in th> flanges 
formed upon the cylinders, or by other means. The front of 
the inner cylinder forms an annular disc, which is covered 
+4 a fixed plate, g, secured as shown, in which plate a pipe, 


is fixed, having an outlet branched on each side of the 
on. ee which the ow et St oe 
ys shafts ¢ driven 
S sr, be bert er and strep." 
These straps can be kept tight by « free to rotate on 
the pulley 


slack. <* and d* athe 
A wrought-iromt 
convenient form i 


= a pipe is fi 
that withdra 


by a screw, i, as shown. The shafts, discs, 
the flywheels and pulleys are turned - o true, and are 
balanced as accurately as possible, and 

are driven in reverse directions, at 
revolutions per minute. 


ON METHODS OF PRODUCING HIGH 
TEMPERATURES.* 
By Wriitam Hf. eget 
(Concluded from @ 218. 

I vst now proceed to acccribe tad msathod of working fur- 
naces under pressure proposed by Mr. Henry Bessemer, and, 
if time had permitted, I should have much liked to preface 
my account of this system by a history of its invention. The 
len, to which this paper already extended, however, 
forbids my doing this, and I must therefore confine myself 
to a deseription of the means by which the system is carried 
out. Mr. Bessemer’s plan consists simply in forcing air into 
a furnace by any suitable a t of blowing engine, 
















and restraining the escape of the products of combustion, so | ‘ 


that there is maintained within the furnace a pressure con- 
siderably in excess of that of the atmosphere. In applying 
the system to a cupola furnace the latter is closed at the top 
with the tion of one opening of, say, one-third the dia- 
meter of the furnace, left for inserting the charges and fuel. 
This opening is closed by a door which can be readily 
tightened down on its seat or which can be loosened and shifted 
laterally to make room for a vessel containing a charge of 
fuel, &c., this vessel having « sliding bottom which ean be 
shifted so as to let the charge fall at once into the furnace. 
The arrangement for preventing the leakage of hot gases 
past ot 5 oo of the door or cover just mentioned is very 
simple ingenious, and I shall explain it presently when 
describing another form of high-pressure furnace. In such 
a cupola furnace as that of which I am now speaking, the 
products of combustion are allowed to escape through one or 
more openings in the side near the top, the total area of these 
— being exceedingly small as compared with that of 
the throat of an ordinary cupola. In fact, Mr. Bessemer has 
found thet with a furnace, the body of which had a horizontal 
sectional area of 572 square inches, a discharge opening 23 in. 
in diameter was sufficient for the escape of the gases when 
the furnace was worked at a pressure of from 16 |b. to 18 Ib. 

square inch above the atmosphere. In fact, in furnaces 
worked at this pressure, about one square inch of area of 
outlet may be reckoned upon as being required for each 
2 ewt. of coke burned per hour. 

To avoid the excessive wear and tear to which @ furnace 
would be subjected if worked at all times under pressure, Mr 
Bessemer has mt -~ an arrangement whereby a furnace 
can be worked at ordinary atrnospheric pressure during 
the earlier part of a heating operation, the pressure being 
subsequently raised to enable the desired high tem ure 
to be attained. An arrangement of this kind is shown by 
Diagram No. VI.; and as it is in this form that the Bessemer 
ee pene furnace will probably be introduced in practice, 
I 1 deseribe it fully. The furnace, which is adapted for 
melting “erop ends” of steel rails, &c., consists of an outer 
casing of wrought iron of the form shown, this casing bein 
lined with firebrick or gannister, and being strongly Irene | 
to cast-iron end plates. The firegrate is placed in a rectan- 
gular ehamber at one end, the mdes of this chamber being 
stayed by the bars supporting the firebars, and other stays 
being introduced below the grate if necessary. The coal 
is charged on to the grate through the opening, E, this 
opening being provided with a closely-fitting sliding door, 
which is shie from the direct action of the fire by a kind 
of sercen {placed within it as shown. 

The hearth of the furnace is almost horizontal, sinking 
only as it approaches the tap hole, P, and the whole of that 
part of the furnace covering it, and the fire, is made remov- 
able in order to afford facilities for repairs. The movable 
top is secured in place by bolts at the side, as shown in Figs. 
2 and 4, and the joint between it and the lower portion is 
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into a circular ing, H. This throat, H, of the furnace is 
formed within Scheie casting, which has an air chanr 

passing round it as shown, this channel communicating with 
a pipe, L, leading to the blast mains. Between the throat of 
Sepepes ond the chimney there is interposed a movable 
flue, B (see Fig. 3, Di VL), this flue being one of a 
pair carried by an ing frame, of which I shall speak 
presently. On the wrought-iron casing of this flue is placed 
a sliding ring, J, this ring having a face opposed to that 
formed on the castin ss the throat of the furnace. 
Behind the ring, J, in is ly fixed on the flue another 
ring, K, and this ring, and that marked J, are made with in- 
clined surfaces bearin, — each other, so that by turning 
the ring, J, it is forced closely against the face formed on the 
casting enclosing the furnace throat. By this means a toler- 
ably tight joint may be made, but this arrangement alone 
would not be sufficient to prevent injury by the leakage of 
the hot gases when the furnace was being worked under 
To _— this leakage, an ingenious plan, to 


: 


‘The movable flue, B, together with that marked C, is car- 
ried by a frame, Q, which oscillates on an axis, M, below the 


municating with the blast 
eurrent of cold air is made to pass up 
furnace. This t is too shi i 
dications of the gauge, and yet is sufficient to prevent the 
contact fe Sg Son Deanne thus preserves 
the latter effectually. The plan is a very sim 

has been found to answer its purpose admirably. 

Considered from a theoretical point of view, the system 
of carrying on combustion under pressure is a most interest- 
ing one, and there is every reason to believe that the more 
| there is ascertained about it the moreinteresting it will beeome. 
It has been known for many years that combustion 
| carried on in a rarefied atmosphere is int nem 

it takes place under cndinety atmospheric pressure, 
| the ao 8 of this should be true was, therefore, to be ex- 








any degree of the rate at which the tem 
Sr vas eeallanis of soscbustion ta Fi neces 
the under which they are formed, and in offeri 


crease ere enon ser neten which 1 Gat 
made path a yearand 4 half I do so with consi- 
diffidence for reasons which I shall engide pone 
— or so ago, when the experiments ie by Cle- 
ments on the specific heat of gases were generally 
accepted, it was extensively believed that the specific heat of 
air and other gases decreased as the square root of the pres- 
sure under which they were confined. The believers in this 
= would have explained the increased temperature ob- 
ined by combustion under ure by stating that as the 
produets of combustion had their specific heat reduced by the 





floor line, a coun’ N, bein, ided to bal the 
flues. The Siawetey bebwoes tas te Snes is simply that 
whereas that marked C is of uniform section from end to 
end, that marked B ‘is contracted at the end next the fur- 
nace 


% 


length of the movable flues is sufficiently great to allow of a 
man working between the throat of the furnace and the 
i when they are moved on one side for the pu 
e to be melted. In getting up a 
with the natura] draught, the furnace is arranged as 
in Fig. 1, the flue, C, being employed to connect the throat 
with the chimney, and air being admitted to the ash-pit 
through the door, F, provided for that purpose. As soon as 
the charge of the furnace has been brought to a tolerably 
high temperature in this way, a good supply of coal is to be 


ashpit through the blast pipe, G, and the flue, B, substituted 
for O, care being taken to tighten the joints between the flue 
and and to admit the blast into the channel, I, formed 
in the'throat casting. The whole of the products of 

tion having now to pass through the contracted in 
the plug, D, the furnace will be worked under 


ressure depending upon that at which the blast is supplied. 
Mr. Bessemer proposes to employ a binst ure of from 
20 to 50 lb. per square inch, but this is a matter which would 
depend upon the work to be done and the temperature 

— 
t is much to be regretted that Mr. Bessemer’s other en- 


L -pressure furnaces on a thoroughly prac- 
tieal scale, and that the data available concerning it are thus 


by the insertion of a fireclay plug, D, as shown. The | Regna 


agements have eanemen him from carrying out trials of 
is system of hi 


— under which they were confined a given quantity of 
t would raise their temperature to a greater extent, and 
hence the result. The careful and exhaustive researches of 
ult proved, however, that the specific heat of air was 
constant at al] the temperatures and pressures at which it 
was tested, and hence the explanation just stated is not 
available. : 
The true explanation a to me to be the following: 
When combustion is carried on under pressure, the resul 
products of combustion occupy a less space than they 
if produced under the ordinary pressure of the atmosphere, 
po thus a portion of the heat which would have been ren- 
| dered latent in causing their expansion is left available for 
raising their temperature. The experiments of Poisson and 
Laplace, to which reference has already been made in this 
paper, showed that the specific heat of air when maintai 
at a constant volume is but 0.169, whereas, when maintained 
at a constant pressure, it is 0.238 (that of water being unity), 
or, in other words, that a pound of air in expanding to 
extent corresponding to a rise of tem ure of 1° absorbs, 
or renders latent, 0.538 --0.169==0.06 of a unit of heat. It 
is this fact which explains the heating of air which takes 
place when the latter is compressed, the heat which had been 
employed in maintaining it in an expanded state being by 
| the act of compression rendered ible, and the temperature 
| of the air being raised accordingly. The compression of the 
air does not increase the quantity of heat contained in it, but 
| merely renders sensible a portion previously latent. 
| Now, in ing on combustion under pressure, the pro- 
| ducts are not allowed to expand and then heated by re-com- 











very slight. The working of a small experimental cupola 
a which was constructed by Mr. Bessemer when he 
rst brought out his invention, gave exceedingly promising 
results. in this sma]l model rs tal worked at a pressure 
of 15 to 181b. per square inch, a wrought-iron bar 2 in. 
square by about a foot long, and weighing 151b., was 
completely fused in 5} minutes from the time of its 
introduction in a cold state; while, on another occasion, 
3 ewt. of wrought-iron scrap was introduced into the same 
furnace, and was run off in a perfectly fluid state in fifteen 
minutes. These are exceedingly startling results, and it 
appears greatly desirable that the system of carrying on 


combustion under pressure should be tested on a larger scale. | 


Sufficient experience has been already gained to show that, 
by increasing ‘the pressure under whic the eombustion is 
effected, the temperature of the products of combustion can 
be increased beyond the limits imposed by the heat resisting 
power ofthe materials available for furnace construction, 
and we have thus placed at our di aneneel pang 
high temperatures, the ultimate results of which it is di t 
to foresee. It is not improbable that the system of 
on combustion under pressure may eventually completely 
revolutionise many of our metallurgical processes, and its 
practical development is worthy of most careful study. 

Besides spplying the system of combustion under 
to capelay reverbe furnaces, Mr. Bessemer has also 
designed, methods of using it in eonnexion with blast fur- 
a even with the well-known Bessemer itself. 
The available on the t occasion will not permit 
me to describe these plans, but I may mention that one 
chief object of a ing the system to the Bessemer con- 
verter is to enable containing small proportions of 
carbon to be dealt with, and to enable certain proportions of 
steel or wrought-iron scrap to be added to the charge with- 
out causing the metal to be deficient in fluidity. 

Before concluding this account of high-pressure furnaces, 
I may describe a very simple and ingenious arrangement of 
gauge designed by Mr. Bessemer for the purpose of enabling 
the pressure within such furnaces to be observed with ac- 
euracy. This gauge is shown by Diagram No. VIL. 
It consists merely of a reservoir of mercury, A, fitted 
with a glass tube, E, open to the atmosphere at the upper 
end, and provided with a scale, F, as shown. The upper 

rt of the reservoir, A, is placed in communication with the 





gineers. 


interior of the furnace by the pipe, C, which is about 1 in. 


ip , but they are prevented from expanding as they 
| would do under ordinary circumstances, and so far as effects 
| go the results are the same. In other words, the temperature 
|to be expected in a high-pressure furnace working at a 
| pressure of, say, two atmospheres, will be the same as if the 
products obtained bustion under ordinary at 
| pressure were before becoming at all cooled, suddenly com- 
| pressed to one-half their volume. The increase of tempera- 
|ture due to compression in this way may be calculated by 
| the well-known formula given in the early part of this paper, 
| namely: 


T= { (t-+-461.2) x (- y*} —461.2, 


t and T being the temperatures (in deg. Fahr.) before and 
| after compression respectively, and, p and P, being the cor- 
| resi ing total ures above a vacuum. Assuming, as 
| we probably may tO without sensible error, that this formule 

for air is applicable to the gaseous products of combustion of 
| a high-pressure furnace, the theoretical increase of tempera- 
| ture due to the adoption of the high-pressure system in any 
| particular ease may be readily calculated. ’ = 
| For example, let us suppose the case of a furnace in which 
Pod me aye po of carbonic acid and carbonic oxide in the 
| products of combustion are such that, when the com 

is carried on at the ordinary atmospheric pressure, these 
| ducts are heated 2700° above the normal temperature of the 

air and fuel, and let us ascertain what may be expected to 
take place if the pressure under which the furnace is worked 
| bei to two atmospheres. Taking the normal tem- 

perature of the air and fuel at 60°, the temperature of the 
| products of combustion obtained at ordinary « 

pressure under the above circumstances will be 2760”, and 

substituting this temperature for ¢ in the formula already 
| given, we get for the temperature under a pressure of tere 
atmospheres : 


T= { (2760 + 461.2) 75 ~461.2= 


(3221.2 x 1.222) —461.2=3475.1", : 
or say 3475°, a temperature 715° higher than that obtained 
when the combustion took place under ordinary at 
pressure. A similar calculation will show that by increasing 
the pressure under which combustion is carried on to three 
atmospheres, a further increase of temperature to the extent 
of 493° may be theoretically expected. 
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The foregoing explanation of the effect of pressure in 
ifying the temperature resulting from combustion is 
founded on the dynamica} th of and is so far re- 
liable; but I nevertheless, as I have ssid, advance it with 
diffidence, on account of our present incomplete knowledge 
of the effects of pressure on chemical action. Further re- 
searches may show that with combustion rag on under a 
pressure ter than that of the at ' proportions 
of carbonic ecid and carbonic par ns man in any given 
farnace by a given supply of air are modified, or a less 
quantity of free oxygen may be left in the ucts of 
combustion, and either of these alterations would have an 
effect upon the temperature. The example already given, 
however, is sufficient to show that an increase in the pressure 
maintained in a furnace will of itself undoubtedly have a 
ful effect on the resulting temperature, and the system 
of high-pressure furnaces is, as I have already stated, one of 
very great promise. 

“When I commenced this paper it was my intention to have 
included in it accounts of plans for applying liquid fuel to 
the production of high temperatures, and also to have dealt 
brielly with modes of producing oxygen on a large scale, so 
asto render that gas available for manufacturing processes. 
I have, however, already, I fear, exceeded the limits within 
which it is desirable that a paper like the present should be 
comprised, and I must therefore sey nothing further of these 
subjects, but conclude by expressing a hope that they may be 
dealt with in an early paper by some other member of this 


society. 








BEETROOT SUGAR. 
On the Different Methods of Extracting Sugar from 
Beetroot and Cane.* 
By Ferprsayp Kony, Esq., C.E. 
(Concluded from page 220.) 

THE inventions and designa for improved methods of beet- 
root sugar extraction are so numerous that time would not 

mnit to refer to all of them in this paper, and it will suffice 
to select only those processes which have been carried out in 
practice on a commercial scale, and have given results which 
compared favourably with the average performance of 
hydraulic presses. 

The first of these processes in chronological order is the 
extraction by means of centrifugal force, invented 
Sehutzenbach. The roots are passed through the washing 
and pulping machine, but without adding any water in rasp- 
ing. The pulp is then filled into a sugar turbine. This 
machine consists of a cylindrical sieve, or perforated drum, 
of about 3 ft. diameter and 18 in. in height, which revolves 
upon a vertical spindle at the very rapid rate of 1000 or 
100 revolutions per minute, and is enclosed in an outer 
cylindrical casing. The beetroot pulp is filled into this re- 
volving cylinder, and the action of the centrifugal force, 
which corresponds to the high velocity of rotation, effects a 
rapid displacement of the juice, while the solid portion of 
the pulp is retained within the cylinder. A quantity of 
water, amounting to 50 or 40 per cent. of the weight of the 
pulp, is injected into the centrifugal, during this operation, 
1D doely divided streams, for the purpose of assisting the 
displacement of the juice. Each operation-oceupies about 
15 minutes, and the proper for each turbine of the 
size wreromees. a of — poner Carer 
by centrifugais has been adopted in sev sugar factories 
i Golauany, and the results obtained under careful manage- 
ment and supervision were very fair. The yield of sugar 
from the beet reached as high as 88 per cent, expense of 
manual labour was considerably soluesl as compared with 
the hydraulic press system, and the inconvenience and ex- 
pense of pulp sacks was entirely abolished. Nevertheless, 
this system has not gained ground on the Continent, princi- 
pally from the cause of its depending too much upon the 
cil and care of management in working the turbines. The 
slightest variations in the quality or quantity of the pulp 
charged required a scientific readjustment of the proportion 
of water injected, and of the time and speed of spinning the 
turbine. The centrifugal has, therefore, earned the reputa- 
tion of being too carpricious and unreliable for insuring a 
fair average yield under all conditions of practical work. 

The inventor, M. Schutzenbach, subsequently introduced 
another method of treating the beetroot pulp, which he 
called maceration. He charged the pulp imto a so-called 
battery, consisting of a number of open tanks, each of which 
was provided with a double bottom, the upper being formed 
by a perforated iron plate, the lower forming the solid 
bottom of the tank. These vessels were placed in one row, 
at different levels, descending step by step, so that the juice, 
running out from the bottom of each vessel, would find its 
level at the top of the next following. From the last and 
lowest vessel the juice was again pumped up to the highest, 
when required to do so. In this battery an equal weight of 
water was added to the pulp, but the first weak juice pro- 
duced by this mixture, and drained off through the per- 
forated bottom, was brought into conteet with fresh palp in 
the next vessel, and the richer juice there produced passed into 
the third, and so on, until after passing ten or twelve such 
tanks the juice was concentrated within two or three de; 
of the saccharometer of the natural density of the juice. 
This method of extraction is more economical in steam power 
and hand labour than either the press or the centrifugal, and 
iseapable of affording a very yield, if —e managed. 
It would, in ali probability, cose gained ground gradually, 
but for the fact that it was surpassed in its suecess and ad- 
vantages by another more recent invention. This is the 
= of diffusion, invented by M. Julius Robert, of 

witz, in Austria, one of the most eminent beetroot wagar 
manufacturers on the Continent, and the son of Florentin 
, the inventor of the triple effect vacuum-pan, which is 

well known by his name as the “ Robert Apparatus.” 
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It is based upon Graham's ‘y of the osmotic 
properties of —— cells, and it extracts the saccharine 
matter from the cells without i 
and without bursting them 
name of diffusion has been 
oe —_ takes place 
erent bodies in solution are an mem- 
brane. The liquids mutually ge thle node gape 
and easy Aa pare their composition and degree of con- 
centration. organic membrane ap to be 
bodily permeable to the substances in solution by the 
liquids with which it is in contact. There is, however, a 
great difference of speed with which this exchange and 
oe place, since no i bodies, such | It 
as te, throug organic partition at 
& quicker rate than the bodies which are not , 
such as albumen and other ni compounds. It is 
obvious, therefore, that the unbroken cells of beetroot or 
sugar-cane, when immersed into water or into weak saccharine 
solutions, are capable of yielding a part of their sugar and salts 
to the surrounding liquid. A slice of or sugar-cane, 
containing for example 10 per cent. of sugar in its juice, when 
imme’ into an equal weight of water, will ually part 
with its saccharine contents, which pass into the water, until 
the juice in the cells of the plant is reduced to 6 per cent., and 
the water outside has arrived at the same de of con- 
centration, and holds 5 per cent. of sugar. If, instead of 
immersing the fresh slice into pure water, a saccharine 
solution holding 5 per cent. of sugar is used for this purpose, 
there will be an equalisation between the 10 per cent. of 
sugar within the cell and the 5 per cent. outside, and the re- 
sult of diffusion is a percentage of 7j in both liquids; on | 
the other hand, if the partly-extracted slices, when reduced to | 
5 per cent., is brought into ¢omtaet with a fresh quantity of | 
pure water, it will again give up ome-half of its sugar, and 
retain only 24 per cent. of sugar ed in the juice of its 
cells. It is obvious, therefore, that by a repetition of opera- | 
tions, bringing the pure water into contact first with nearly 
exhausted slices, and then gradually passing the weak sac- 
charine wpe over slices which have with a smaller 
proportion of their sugar, the solution produced by diffusion 
ean be brought very nearly to the ve Sad e natural 
juice of the plant; on the other hand, the coming into | soeneeting ot 2 eee aoe oo 
i with weaker and weaker saccharine | been erected, in 1867, in 


contact su 

finally with pure water, will up nearly | 

all their sugar, a beecme caasied ix the the t 
course of this operation. The difference of speed between the | chinery for cutting the 
diffusion of sugar and that of the en compounds, | 
moreover, produces that important that, after a given | of 
time of action, the proper ae of and soluble salts | cane. 
has passed into the outer liquid, while only a enter pootinn | capable of 
of the nitrogeneous impurities has been given up, an 
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all the | average, 
insoluble impurities are prevented entirely from leaving the steam engine 
cells of the plant and passing into the diffusion juice. This | the whole diffusion 
is an important advantage which the diffusion process | worked up 
prsseasee over all methods of extracti from mechanically | oupesity of 170 
roken or disintegrated cells, since the juice produced by | g- Thea 
diffusion is always purer and less liable to spontaneous de- | is 40. The di 
composition or fermentation than the juice extracted by me- | and t. 
chanical foree, which latter necessarily contains the | a bri 
soluble and insoluble impurities of the nateral juice of the | clarifier. 
lant in an undiminis roportion. The diffusion process | is perfectly ri 
as been applied to beeksoot and to sugar-cane with an | requires 
equally complete and decided practical success. passed direct into the 
The process im a beetroot diffusion commences production 
i roots, and ¢ them up by an elevator | the diff 
toa wr 2. ara oe which is at the top floor ef the | Balling’s 
house, for facilitating the distri of the eut slices to the juice of the cane was 
different diffusion vessels. The sli¢ing machine consists of a | {here was, therefore, 
revolving dise, which carries a ni of _which amounted to 
cutters or knives, and cuts the beetroot inte | extracted in 
of about # in. or 3 in. in width and thickness, and of a‘length | 
whieh corresponds to the size of the oe ee se | 
eha into smal! wagons or w run on rails,and | sugar and 
ee discharged into any one of the vessels which:form of juice salaeal 
the diffusion battery, and which are in arow | j cane) 
on a floor below the line of rails. A diffusion #omsists | in 1869, 
of nine or ten cylindrical vessels, ¢losed at the top 
movable lid or cover, and provided with a hole at the bottom, | products, 
which is closed by a door when the vessel is in operation. | sous, ranges between following 
These vessels are connected with each other and wih an | Genki ster and salts) from the jui 
overhead reservoir by pipes, which are provided with valves 14.8 per cent. on the weight of the 
for the purpose of oogeuiiiie i : wuget, 9 per cent. to 9.9 per cent. on the 
liquid through the entire yield of saccharine matter, &., in 
nexion exists between the to 4.9 per cent. on the weight of 
ing cistern, which is compared wi 
than the top reservoir, whieh the necessary or 
pressure for.moving the liquid the vessels... A third 
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of fresh water, they are completely exhausted. The vessel 
No. 1 then requires emptying, and must be shut out of the 
connexion with the battery. This is done by opening and 





_ The diffusion process dispenses entirely with the applica- 
tion of direct mechanical force for the purpose of extraction. | 


* Paper read before the Society of Arts. 


battery, therefore, each vessel takes its turn in the series of 


Compared with such results, the 
crystallised sugar afforded by diffusion is 43 


closing the corresponding valves, and the fresh water from 
It is well = om of attention to consider whether aud to 


the overhead tank is then admitted to the vessel Ne. 2. In this 
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what extent there are disadvantages and difficulties connected 
with this new 
counteract the advantages of increased and superior yield. 
In this respect the first question which presents itself is the 
imereased quantity of water which must be evaporated from 
the diffusion juice, and which may amount to 15 or 20 per 
cent. of the natural juice extracted. This question, reduced 
to figures, means t 1 lb. of water must be evaporated 
over and above the water naturally held by the juice for 


every pound of sugar which is gained by diffusion. In| 


. the evaporation of 6 to 8lb. of water is effected by 


the combustion of 1 Ib. of coal, and it follows from this that | 


the additional quantity of fuel required for diffusion amounts 
to about 2 oz. of coal for every pound of sugar gained. A 
more important drawback is fact that the value of the 
trash or a is lessened, because the sugar is extracted 
from it, and cannot therefore serve as fuel. There remains, 
however, al! the wood fibre in the diffusion trash, which dries 
very readily in the open air, and can be burnt with facility 
upon a properly constructed grate. The manual labour for 


working the diffusion battery is very nearly the same as that | 


required for working the mill. The first cost of a diffusion 
battery is less than that of the mill for equal quantities of 
suger produced, but since the question generally presents 


iteelf in that form, viz., to provide a plant for working up a | 


certain quantity of cane, the cost of a diffusion battery is, as 
a rule, somewhat ater than that of a sugar mill. The 
most important di 


ton of cane extracted, but the proper supply for working a 
battery should be larger than this, and is sometimes very 
di t to . A closer investigation of the actual 
condition of the water supply of such plantations, however, 


very frequently show that the water is not in reality scarce, | 


but that it only required collecting at the proper season, and 
that this can be done at a comparatively smal! expense, when 
attention is once properly directed to this subject. 
the past experience with the diffusion 
there is not, therefore, any serious drawback or disadvantages 
known which could materially affect its practical advantages, 


or impede the progress of its introduction in the sugar-cane | 


factories. 


M. Robert has, at a recent date, introduced an oo 


and promising modification of his diffusion plant. Instead 
of a battery of diffusers, he employs only one single vessel, 
which is open at the top and into which the slices are intro- 
duced at the bottom by a central mechanical feeding appa- 
ratus. The fresh water runs in at the top of the vessel in a 
continuous stream, and the slices rise slowly and gradually 
from the bottom to the top of the vessel. They give up their 
soluble contents until they arrive at the top of the vessel 
completely extracted, and are discharged by a mechanical 
rake, while the water, in ite descent, becomes charged with 
sugar, and is drawn off from the bottom of the vessel as con- 
centrated juice. 
work in his own factory, one applicd to sugar manufacture, 
and the other for beetroot distillation, and they are workin 

with remarkable speed and regularity. The juice produce: 
by these vessels has an equal oasit as that Some from the 
battery, and the extraction of the t is equally complete. 
For the extraction of cane, this modified apparatus is likely 
to afford great advantages, on account ot ite economy in 
space and manual labour. An experimental plant of this 
description has been sent to the Plaisance Estate, in Trini- 
dad, belonging to Mesers. Charles Tennant, Sons, and Co., 
but it has not as yet been set to work. It appears hardly 


doubtful that the single vessel wil! succeed with cane equally | 
well as it has done in extracting beetroot, when once the | 


necessary experience in managing the process is gained. 
The above-described 


production of spirits, since the saccharine juice, when ex- 
tracted from the plant, is easily fermented, and rendered fit 
for distilling. T are, however, special processes for so- 
called beetroot distillation in existence, and some of these 


deserve a brief notice. Dombasle, some fifty years ago, | 


attempted to extract beetroot slices by means of hot water, 


but he obtained a juice which was unfit for the manufacture | 


of sugar, on account of the large quantity of pectin which is 
extracted from beet at a high temperature. The juice was 
suitable, however, for distilling, and this so-called hot mace- 
ration has found favour in beetroot distilleries. It has been 
improved by Champonnois, who employed the hot wash from 
the still, instead of pure water, for maceration. The purpose 
of this is, first, the utilisation of the heat in the spent wash, 
and also the preservation of the nitrogeneous matter within the 
cells. The wash from the beetroot still is charged with all the 
soluble nitrogeneous matter first extracted from the beet, 


and, according to the laws of diffusion, such wash is in- | 


capable of extracting any more of these substances from the 
cells, whenever it has arrived at a similar percentage of such 
matiers as exists within the celle of the plant. By these 
means al! loss of valuable feeding substance from the beet is 
avoided, and the extracted slices contain a maximum of 
nitrogeneous food. Another special process of beetroot dis- 
tilling is that invented by M. Le Play, and which is now 
being tried on a large scale at Buscot- park, in Berkshire, by 
Mr. Robert Campbell. The Le Play system consists in fer- 
menting the juice within the cells of the plant without 
previous extracticn. This is effected by cutting the beetroot 
into slices, and immersing it into a Seneamns liquid, which 
induces fermentation within the cells of the plant. The 
beet slices are thereby charged with alcohol instead of sugar, 
and the extraction of the spirit takes place by bringing the 
slices bodily into a specially constructed still, which consists 
of a cylindrical vessel, fitted with a series of perforated trays, 
upon which the fermented slices are spread. Heat aa ws 
from the bottom, and the rising vapours, in gradually 
ascending from tray to tray, become rectified to a certain 
extent, and are finally drawn off as raw spirits. The distilled 
slices serve for feeding cattle, like all other residue of beet- 
root extraction. 


rocess of diffusion, which may tend to} 


Ities to be dealt with in some localities, | 
in introducing the diffusion process, is the scarcity of water. | 
The actual demand of diffusion is one ton of water for every | 


So far as | 
rocess is concerned, | 


M. Robert has two diffusers of this kind at | 


processes for sugar extraction are | 
equally applicable for the manufacture of sugar and for the | 


| In concluding this paper, it will not be out of place to | This boiler was tested with a pressure of 120 lb. square 
| *pproach, in s w words, the important question of com-_ inch with sat results, and when used for purpose 
— between beetroot and cane. The manufacture of | for which it was it had to stand the very high tempera- 
sugar cannot exist without the we oy and ene Se over fie nag for the evaporation of 
proportiona manner vy hydrocarbons under uired pressure. 
in which these two branches of agricultural industry are, The + feature in Mr. Evene’s plans is that the 
| connected, and the conditions under which they are capable | plates are flanged where the welds are made, and the heats 
ofa cially essful application in this country, has are taken on the surfaces of these flanges. <A large extent 
been fully deseribed in the publications of Dr. Augustus | of surface is thus welded, and the plan enables very thin 
| Voeleker, F.R.8., of Mr. Arnold Barachson, and in the re- | plates to be dealt with satisfactorily, the chances of burning 
| port on Belgian sugar industry, made in 1863 and 1865 by | away the metal being greatly reduced. Mr. Evans has 
fr. Barron, then H.M. Secretary of _ yen at Brussels. | manufactured a variety of articles of plates but No. 11 wire 
Within the limits of the existing demand and capability for , gauge thick, the joints being all welded ; and amongst other 
producing meat in any beetroot-growing country, the scale things he has made a number of iron casks specially suitable 
turns in favour of beetroot, and against the cane; beyond | for carrying petroleum or other combustible materials, the 
these limits, however—and there is a vast field for sugar | leakage of which it is especially desirable to prevent. Casks 
production outside of these limits—the sugar-cane atill | of this kind, made of iron No. 11 wire gauge thick, and 
remains the principal and most important raw material for | having capacities of five gallons and tén gallons respectively 
the 9 of sugar, and éo it will continue, in all pro- | were tested about two years ago by Dr. Letheby with very 
bability, for an indefinite time. satisfactory results. i 


| 


| jonately extensive production of meat. 





These casks were subjected, in Dr. 
; oa | Letheby’s presence, to an hydraulic pressure of 650lb. per 
: ° 2 | square inch, and while charged with water were let fall from 
EVANS’S SYSTEM OF WELDING. | heights of 14ft. to 16 ft. without giving rise to leakage. 
We give, below, a couple of sketches showing examples of | Subsequently, also, one of these was subjected to an 
work produced by the system of welding, patented between | hydraulic pressure of 200 1b. per square inch, under which 
two and three years ago by Mr. Daniel Evans, and since very | Pressure the ends were of course considerably bulged, but 
successfully carried out by him. One of the examples illus- | the welded joints remained uninjured. There are such 
trated is a buoy made of iron plates, but No. 11 wire gauge | "umbers of instances in which welded joints might be ad- 
: vantageously substituted for rivetted joints that we believe 
| many of our readers will regard with interest Mr. Evans's 
method of making such joints readily and reliably. 





THE OAKLEY BOLT. 

We subjoin a sketch of a nut-locking arrangement, 
which from its cheapness and efficiency, has highly recom- 
mended itself for extensive adoption. it will be seen that 
on one side, the screw thread has been partially cut away, 
so that a flat surface is produced. A triangular washer 
stamped with a hole, the shape of which conforms to that 
of the flattened bolt, is employed, and it is evident that it is 

| impossible for this washer to tarn round. An ordinary 
nut is screwed down upon it, and when the fastening is 
tightened up one of the angles of the washer is doubled 
back so as to be in contact with the side of the nut. A 
| complete lock is thus obtained, the nut being retained by 
the washer, and the washer itself prevented from moving 
by the flat side of the screwed part of the bolt. Of course 
this arrangement does not prevent one of the causes of 
loosening in permanent way fastenings, that due to the 





stretching of the screw threads, but on the other band, as 

the washers are made of good malleable iron, they may be 
| bent to and fro as often as the nut requires to be released 
| for tightening up, until it has assumed its ultimate position, 
| and from the shape of the washer an angle is always pre- 
| sented for doubling back, no matter what position the nut 
| assumes. 

Although this fastening is especially adapted for perma- 
| ment way fastenings, its applicability to a great variety of 
| purposes is obvious, and we believe that in Canada, where 

it was first introduced by the Oakley Bolt Company, it is 
| very largely employed in bridge fastenings for rolling stock, 
| and agricultural implements. 
| The bolt is now being used in this country, and Mr. 
| Francis Fox, of 6, Delahay-street, Westminster, is interest- 
ing himself in obtaining for it here a very general adop- 
| tion. 











Great Awericay Baipex.—An interesting railroad bridge 
across the Missouri connecting Council Bluffs with Omaha, 
is expected to be completed brought into use during the 
ensuing summer. The bridge is composed of eleven spans of 
250 ft. each and 50 ft. above high water. It rests on a stone 
abutment now completed, and eleven iron piers all in place, 
and sunk from 60 ft. to 72 ft. through the sand and restin 
in the bed rock. The piers were sunk by the compr 
air process, the shortest time in which any one pier was sunk 
being seven days, and the greatest depth reached in 24 hours 
being 18 ft. 6 in. 
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Me.povurxe New Miyt.—The buildings intended for the 
reception of the machinery at this mint are now practically 
completed ; and a contract has been accepted for the erection 
of the buildings required by the administrative department. 
The contractors for this concluding portion of the work have 
| . undertaken to complete it in seven months for 20,500/. 
| 3 Simultaneously with the erection of the administrative block 

. of buildings, the erection of the machinery will be 
thick, welded up solid in the form shown, while the other | with, so that Victorian soverei are ex to be coined 
| example is « boiler, also welded up solid throughout, con-| from Victorian gold before the close of the current year. 
| structed by Mr. Evans for evaporating heavy liquid —_ Although the mint buildings have not been designed upon & 
| carbons pressure, the vapour thus generated being | lavish scale, the structure will be an imposing one, upon the 
| subsequently burnt on Messrs. t and Blyth’s system. | whole 


" 


i 





x 

















ApRIL 7, 1871.) 


ENGINEERING, 





241 








SOLAR HEAT. 

ITS INFLUENCE ON THE EARTH'S ROTARY VELOCITY, | 
By Cartas Joun Ericsson. 

(Continued from page 117.) 

Tue last column of the Table accompanying the | 
previous article on this subject contains, it will be} 
recollected, the amount of retardation caused by 
the waters of rivers flowing towards the equator. | 
The computation of the retarding energy being | 
based on the weight of water discharged and the | 
increase of rotary velocity aequired during the 
transfer from the source to the outlet, no question | 
can be raised as to the existence of the retardation | 
entered in the Table; but, whether compensating 
energies are called forth by the returning vapours 
before the condensation takes place, which results| 
in the precipitation on the river basins, demands | 
careful consideration. Dr, Mayer, in his discourse | 
previously adverted to, positively asserts that, | 
agreeable to the demonstration of Laplace based on 
abstract mechanical principles, the compensating 
energy corresponds, in every instance, with the | 
amount of retardation to which the rotary motion 
of the globe may be subjected. Admitting this 
conclusion to be correct, we must assume the ade- | 
quacy of the rapours which rise within the tropics | 
to restore, during their transfer, to the temperate | 
and polar regions, the loss of vis viva occasioned by | 
the water flowing towards the equator. Obviously | 
such restoration of energy can only he effected by | 
friction or pressure of the vapours against pro- 
jections on the earth's surface, directly or through 
the intervention of particles of the atmospheric air 
put in motion by the vapours. The Astronomer | 
Royal of Sweden, in a recent communication to the | 
Royal Academy of Sciences at Stockholm, in re- | 
futation of my assertion that solar influence is 
capable of diminishing perceptibly the rotary velo- 
city of the earth, thus states the case: “The globe 
and its atmosphere constitute a combined system in 
motion, in which no part can by any outside cause 
be disturbed in its relative position without the 
motion of the entire system being thereby in- 
tluenced. Consequently, a body of air which, for 
instance, is carried from the direction of the equator 
towards either of the poles, must, by degrees, posi- 
tively part with the excess of rotary cis vica which | 
it possessed at the commencement of the motion, 
compared with the rotary velocity of the region to 
which it has been transferred, and must impart the 


entire surplus to the earth undiminished, the rota- 
tion of which must consequently be accelerated by 
this current of air; and conversely a current of ait 
of contrary direction, or from either of the poles 
towards the equator, must produce retardation, 


No difference can exist in this respect between a 
current of water and a current of air.” The Swedish 
Astronomer, like Laplace, thus puts the whole | 
question in a nutshell, asserting that air and water, 
water and air, may circulate in any manner what- 
ever between the equator and the poles, and be- 
tween the poles and the equator, without influencing | 
the axial rotation of the It is very true | 
that the earth, with its rivers and atmosphere, con- 
stitute a *‘combined system in motion ;” but we | 
must not lose sight of the important fact that an 

outside energy, the sun's radiant heat, is being con- | 
tinually exerted, which interferes with the motions | 
within that combined system. Accordingly, no 
argument can prove the correctness of the state- 
ment laid before the Royal Academy of Sciences 
at Stockholm short of a positive demonstration, 
showing that particles of vapour corresponding in 
weight with the water discharged by some river- 

say, the Mississippi—are capable of imparting by 
friction against the surface, directly or 
through the agency of the atmosphere, a rotary 
force exactly balancing the retarding energy which 
we have established. 

The advocates of the theory of compensation, 
while admitting that they cannot furnish any prac- 
tical evidence of the truth of their doctrine, assert | 
that the subject is not susceptible of experimental | 
test. It would, indeed, be a fruitless task to under- 
take the construction of anemometers, or similar 
instruments, showing that the pressure and friction 
of the particles of the returning vapour exerted 
directly or through atmospheric imtervention, 
against the surface of the Mississippi river basin. 
from west to east, are capable of compensating 
the established retardation of 19,336,000,000 foot- 
pounds per second. 

The admitted impossibility of proving by direct 
measurement, the existence of com ting force, 
has suggested the resort to some indirect method. 

have accordingly constructed an instrument which, 


globe. 


earth’s 








| reference to the drawing. 
| parted to the sphere by a horizontal toothed rack 
(see top view, Fig. 2) working into the teeth of a} 


practically, demonstrates the truth of the following 
proposition, on which the solution of the problem 


| unquestionably depends: The retarding influence 


produced by currents of water, confined within 
channels which convey a given weight in a given 
tame, from the pole to the equator of a rotating 
sphere, cannot be counteracted, or compensated, by 
opposite currents of rapour transferring an equal 
weight, in equal time, over the surface of the said 
sphere from its equator to its pole. 

The illustration on the next page represents the 
instrument adverted to; but before entering on a 
description, it will be well to define clearly the 
problem intended to be solved by experimental 
demonstration. The rotary velocity of the surface 
of the earth, for instance, on the 45th parallel, is 
1074 ft. per second, that of the equator 1519 ft. per 
second ; hence the water of a river flowing from 
lat, 45° to the equator, will have its velocity round 
the axis of the earth inereased 1519—1074= 445 ft. 
per second, It needs no demonstration to show 
that the expenditure of energy necessary to produce 
this increase of rotary velocity will cause the earth 
to rotate at a diminished rate; the amount of re- 
tarding force being readily ascertained by multiply- 
ing the weight of water transferred, by the height 
necessary to generate a velocity of 445 ft. per 
second, viz., 3094 ft. Consequently, each pound of 
water transferred from lat. 45° to the equator, de- 
mands the expenditure of a dynamic energy of 3094 
foot-pounds. The question now presents itself, 
whether a pound of water evaporated on the equator, 
and returned in the form of vapour to lat. 45°, can 
during the return movement impart a rotary ener 
of 3094 foot-pounds to the earth. Of course the 
vapour, on leaving the equator, possesses a rotary 
velocity of 1519 ft. per second, while the surface of 
the earth in lat. 45° rotates, as before stated, at a 
rate of only 1074 ft. per second, ‘It will be evident, 
therefore, that daring the return movement the 
vapour, by contact with the earth, will have its 
rotary velocity diminished in the ratio of 1519 : 1074. 
On purely theoretical considerations, it must be 
admitted that this contact, by which the returning 
pound of rapour has ite rotary velocity diminished 
445 ft. per second, will restore to the earth the 
whole of the energy which was previously expended 
in augmenting the speed of the pound of water from 
1074 to 1519 ft. per second during its transfer from 
lat. 45° to the equator. But practice shows that 
rotary motion cannot be imparted to cylindrical or 
spherical bodies, however rough their surface may 
be, by currents of air or steam, without great loss 
of mechanical energy. Conversely, currents of air 
or steam cannot be produced by the action of similar 


| rotating bodies, without a corresponding loss of 


mechanical energy. 
Practical engineers familiar with these facts, fally 


appreciate the difficulty of instituting experiments 


intended to determine exactly what amount of force 
is expended in causing rotary motion by currents, 
and what amount of force is developed by currents 
produced by rotating bodies, as supposed, The 
illustrated dynamic register obviates this difficult 
comparison between energy expended and deve- 
loped, by the simple expedient ‘of applying heat 
and cold in such a manner that the retarding in- 
fluence of a current of water flowing from the pole 
to the equator, acts simultaneously with the ar- 
celerating inflaence of an opposite current of papour, 
transferring equal weight in equal time, from the 
equator towards the pole. The detail of the instru- 
ment will be understood by the following descrip- 
tion. Fig. 1 shows a section of a hollow sphere 
6.25 in. diameter composed of brass of very light 
substanee, made to revolve on its vertical axis; the 
upper half being covered with a light semi-spherical 
casing extending a short distance below the hori- 
zontal central plane of the sphere. A cylindrical 
cistern prov ided with a flat cover, is attached to the 
top of the semi-spherical casing. The mode of 
upporting the lower pivot on which the sphere 
turns, as also the axle at the top, will be seen by 
Rotary motion is im- 


wheel attached to the vertieal axle; the motive 
power consisting of a weight suspended by a light 
cord passing over a pulley and secured to the rack. 
A circular gas pipe provided with a series of burners, 
surrounds the sphere some distance below its centre, 
Referring to Fig. 2 it will be seen that the gnide- 
pieces which support the horizontal rack and 
through which it slides, act as stops which regulate 
the extent of the movement. It should be par- 
ticularly noticed that the arrangement is such that 








when the motion is checked by the right-hand “p, 
the last cog of the rack has just slipped out of 
cog-wheel, thus allowing the sphere to turn freely. 
The extent of motion of the rack is 0.126 ft., and 
the weight exactly 21b.; it will be seen, therefore, 
that the motive force is 0.186 by 2=0.872 foot- 
und or 2 by 7000 by 01862604 foot-grains. 
Jeducting the loss by friction, 64 foot-grains, the 
effective motive power will be 2540 foot-grains. 
The axis of the sphere being exactly vertical, there 
is obviously no friction whatever, at the upper 
bearing, after the slipping of the last cog of the 
rack, while the lower pivot. presents @ mere point of 
hardened steel to the step under it; hence the over- 
coming the atmospheric resistance against the out- 
side of the sphere and the cistern, may be con- 
sidered as the only work to be performed by the 
stated available motive power of 2540 foot-graina. 
It only remains to be noticed that when the sphere 
is to be put in motion, the rack is geared into. the 
cog-wheel.and brought up against the left-hand 
stop, as represented in the drawing, the check lever, 
Fig. 3, being at the same time placed in the position 
shown by the dotted lines. ‘The moment for start- 
ing, indicated by the chronometer, having arrived, 
the check lever is brought to the horiesattal position 
as —— as possible in order to prevent dragging 
at the moment of liberating the toothed rack, As 
shown by the illustration, a small quantity of water 
is confined within the surrounding casing of the 
sphere, thus forming an aqueous belt round its 
equator; the polar cistern being filled with water. 

The object of the instrument having been clearly 
set forth, it scarcely needs explanation that the 
device is intended to show that when the heat of 
the gas flames is applied to the aqueous belt causing 
evaporation, while condensation is effected by the 
cold water in the polar cistern, the motive ener 
(2540 foot-grains) will be incapable of turning the 
sphere as fast, and as long, as when heat and re- 
frigeration are not applied. This assumption, it 
will be perceived, is in direct opposition to the 
views held by the Astronomer Royal at Stockholm 
and other followers of Laplace, who contend that 
‘‘ no difference can exist” as regards the effect on 
the axial rotation of the globe between currents of 
water and currents of aériform matter transferring 
equal weight in equal time. 

The mode of conducting the experiment with the 
dynamic register will be pen J understood by the 
following explanation. ‘The polar cistern is charged 
with boiling water and the gas flames applied for a 
few minutes until the water round the equator is 
brought near boiling heat. The gas is then shut 
off, and the toothed rack geared, and afterwards 
locked by the check lever. The chronometer being 
then carefully observed, the lever should be quickly 
pushed down when the hand marks exact time. 
The motive weight, being thus liberated, pute the 
sphere in motion through the intervention of the 
reck and cog-wheel, the time elapsing between the 
commencement of the movement and the slipping 
of the last tooth of the rack occupying about one 
second. The observation of the chronometer 
should continue in order to ascertain the exact 
time when the sphere is brought to rest. In the 
mean time the number of turns must be ey 
counted, The first experiment being concluded, 
the sphere is again put in motion, as before, with- 
out changing the water in the polar cistern or 
applying the gas flames, the object of employing 
heat before starting being merely that of expanding 
the sphere to proper dimensions. The experiment 
having been repeated six times, the mean of time 
occupied, and number of turns performed, resulting 
from the expended energy of 2540 foot-grains 
should be determined with the utmost precision. 
The procedure will then be changed; the polar 
cistern will be charged with cold w and the gus 
flames applied and kept burning. The sphere, 
under these altered conditions, is again 6 , but 
not until boiling temperature in the equatorial belt 
has been attained, and evaporation commenced. 
The experiment, as before, will be repeated six 
times, and the mean of time and number of turns 
ascertained. 

The law of compensation relating to solar in- 
fluence on the axial rotation of earth, ex- 
pounded by Dr. Mayer, is evidently strictly 
applicable to the dynamic register since the equa- 
torial belt of the rotating sphere is being con- 
tinually heated while the polar region is being 
exposed to continuous refrigeration, vapour bein 
thus formed at the equator, and currents produce 
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which gpeuagh deerage Seubincty-wty come 
covering over the pole. water thus formed 
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divided into smal! streams, flows back on the sur- 
face of the sphere to the equator where it is again 
converted into vapour ; hence a continued circula- 
tion of opposite currents of vapour and water will 
be kept up. It should be particularly observed that 
the vapour in its passage towards the pole not only 
acta against the surface of the sphere, but also 
against the inside of the semi-spherical covering, 
thereby affording a double chance of imparting 
motion to the rotating mass. But, this notwith- 





standing, the experiments have shown that the 
retarding energy of the condensed water flowing in 


small streams from the pole to the equator on the | 


surface of the sphere greatly exceeds the accelerating | 
energy imparted by the excess of rotary velocity of | 
the vapour in its course towards the pole, and the 
consequent friction of its particles against the sur- 
faces of the sphere and the semi-spherical casing. 
Agreeable to Dr. Mayer's conclusions, founded on 
the theory of Laplace, the opposite currents which 
result from high temperature on the equator and 
the refrigeration over the temperate zone and the 
poles cannot affect the axial rotation of the globe 
** The effect of every single motion by these means 
on the rotation of the globe,” he says, ‘is exactly 
compensated by the effect of another motion in an | 
opposite direction.” Nor can the Swedish Astro- | 
nomer, as we have seen, perceive any difference 

between currents of water and currents of aériform 

matter. In direct opposition to the conclusions of | 
these savans, our experiments prove that, although 

the weight transferred from the pole to the equator 

of the sphere of the dynamic register is precisely | 
the same as the weight which is transferred in the 

opposite direction, the contact and friction of the 

particles of vapour against the surfaces of the | 
convex and concave spheres is incapable of re- 

storing the loss of vis viva consequent on imparting 

rotary motion to the particles of water transferred 

from the pole to the equator. 

Our space not admitting of a detailed account of 
the experiments which have been made with the 
dynamic register, a few important facts only will 
be noticed in this article. The number of turns of 
the rotating sphere produced by the motive force 
of 2540 foot-grains, has been 660.5 occupying 
10 min. 37 sec., the barometer at the time indicat- | 
ing 29.8, the temperature of the surrounding atmo- 
sphere being 62°. The mean of the force ex-| 
pended for each turn will therefore amount to} 
aaa 3.84 foot-grains. It will be asked in view 

U.0 
of this insignificant motive power, chiefly expended 
in overcoming the stinensitsle resistance against 
the rotating sphere and cistern, how the excess of | 
retarding energy of the condensed water flowing 
from the pole to the equator, can possibly be 
measured, The answer is, that we need not con- 
sider the amount of energy developed by the motive 
weight; we merely count the number of turns, 
and note the time required to bring the sphere to a 
state of rest from the moment of starting, the gas 
flames being kept burning and the refrigerating 
mediam oeninal in the polar cistern during the 
observations. ‘Then removing the cooling medium 
and replacing the same with boiling water, we again 
put the sphere in motion, count the number of turns 
and note the time. The result of this change of 
procedure will be, as shown by our experiments, 
that the sphere will run much longer and perform 
a greater number of turns—a startling fact, since 
the motive energy of 2540 foot-graifis has not been 
increased. ‘To practical minds the explanation will 
at once suggest itself, that because there is an er- 
penditure of heat while condensation is kept up, 
which ceases when the refrigerating medium is 
withdrawn, some additional work is being performed 
while the cold medium remains at the pole. Now 
what is the nature of this work? Evidently the 
condensed water while flowing from the pole to the 
equator has its rotary speed successively increased 
corresponding with that of the surface of the sphere ; 
hence work must be performed while refrigeration 
is kept up at the pole. Satisfactory as this explana. | 
tion appears, it is met by the cardinal objection 
that since force cannot be annihilated, the opposite | 
eurrent of eapour which simultaneously transfers an 
equal weight from the equator to the pole of the 
rotating sphere, must, by friction or contact of some 
kind, —r return the whole of the mechanical 
energy expended in augmenting the rotary velocity 
of the particles of water moving in a contrary direc- 
tion. This, notwithstanding, we must accept the 
fact proved by the dynamic register, that a certain 
amount of mechanical energy disappears when the 
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rotating sphere is subjected to the action of differen- | 
| tial temperatures. 
could not account for such disappearance of energy, | 
but—thanks to the labours of Joule and Mayer— | 


There was a time when we 


the mechanical theory of heat has thrown light 
on the subject. ‘The theoretical deductions of La- 
place have lost their potency. We no longer confine 


ourselves to the balance and rule in measuring the | 


result of expended force. Joule and Mayer have 


taught us to consult also the ¢hermometer during our | 


investigations. Bearing in mind, then, what the 
new theory of heat teaches, the disappearance of 
mechanical energy during the experiments with the 
dynamic register ceases to be a puzzle. Close in- 
vestigation shows that the heat resulting from the 


arrested motion of the circulating vapour, which, 


on leaving the aqueous belt, possesses a rotary 
velocity equal with that of the circumference of the 
a represents very nearly an equivalent of the 


observed loss of energy ; the difference being made | | 
up by heat generated by the particles of the circu- | 


lating vapour as they successively impinge against 
the minute projections of the surface of the convex 
and concave spheres. Obviously the heat thus 
generated is carried off by the cold semi-spherical 
casing surrounding the sphere of the dynamic 
register, precisely as heat produced by analogous 
motions within the terrestrial atmosphere is carried 
off by radiation into space. In either case, the heat 
lost is an eXact equivalent of the mechanical energy 
abstracted from the rotating sphere. 
New York, March 14, 1871. 
(To be continued.) 
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| Drawing for Machinists and Engineers. By Eustis A. 


Davipsow. Cassell, Petter, and Galpin; London and 

New York. 
Mr. Davinson has already shown himself a com- 
petent writer in Cassell’s series of technical manuals, 
and in this one under consideration he has also been 
successful in producing a book which, though 
especially produced for the benefit of artisans, 
may yet be studied with great advantage by others 


DYNAMIC REGISTER. 








whose paths in life are laid out upon a higher level. 
As the purpose of this little book runs parallel to a 


| certain extent with the previous ones of the same 


series, entitled *“‘ Linear Drawing” and ‘ Projec- 

tion,” some of the useful hints and information con- 

tained in these is not repeated, the student being 

referred to those volumes for much information. 
| Commencing with the formation of elementary 
| figures by the use of set squares of different angles, 
some instruction is given in simple free-hand draw- 
ling of familiar mechanical objects, and this is 
followed by a number of exercises in practical 
geometry, which lead up to the more advanced pro- 
| blems in mechanical drawing, including the study 
'of actual machines illustrated by a number of 
examples. It is to be regretted that the manner in 
| which these examples are executed will prevent 
their being of any great service to the artisan 
student who may frequently be studying unaided, 
save by the manual, and be unable to obtain any 
really good examples of mechanical drawing from 
which to profit. 

On the other hand, the book contains ample in- 
formation to enable the workman to read drawings 
readily, to make free-hand sketches, and to produce, 
at all events, rough drawings which will clearly 
embody his ideas, and in most cases serve his pur- 
pose ; whilst in those exceptional instances where a 
student amongst the working classes possesses the 
talent and the industry to reap the full benefit the 


} 


} manual can bestow, the opportunities for pursuing 


his studies in the higher classes of mechanical 
| drawing will never be wanting. 
| ‘The criticism of the drawings on the book does 

not by any means apply to its subject matter, which 
| is clear and precise, advancing aap by step, and 
| written in a style well adapted to the —— of 

the bulk of its readers. ‘That these will thoroughly 
appreciate its contents we believe, and we are sure 
it will command a large circulation among them. 
Casscll’s instructors and manuals have already de- 
served and earned a very wide reputation amongst 
the working classes, and ‘‘ Drawing for Machinists” 
| will go to increase that reputation ape 4 the 
| large public to whom they are especially . 
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WOHLER’S APPARATUS FOR TESTING BARS BY TENSILE STRAINS 
(For Description, see the following Page.) 
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WOHLER’'S EXPERIMENTS ON THE 
“FATIGUE” OF METALS 
(Continued from page 221.) 

THE next apparatus, of the series used by Herr 
Wohler which we have to describe, is that employed 
by him for breaking test bars by a steady tensile 
strain, and ascertaining the amount of elongation 
before fracture. This machine is shown by Figs. 
6 and 7 on page 243, while Figs. 9, 10, and 11 on 
the same page, show, drawn to a larger scale, the ap- 
paratus by which the elongation of the specimens was 
measured. The framing of the machine is 
wrought iron as shown, and the upper part of it 
supports a cast-iron standard through which there 
passes the screwed spindle, 5S. ‘This spindle is pro- 
vided with a nut which rests upon a washer formed 
with knife-edges which take a bearing at the top of 
the standard as shown in Fig. 7, while, at the lower 
end of the spindle, 8, there is a shackle provided with 


gripping pieces by which the bar, A, to be tested, is 
held. The lower end of the bar, A. ia held by| 
similar gripping pieces fitted to a shackle which is 


connected to the lever, 4, by knife-edge bearings 
This lever has its arms in proportion of 5 to 1, and 
ita longer arm is acted upon by the lever, 4,, the arms 
of which are in the proportion of 20 to 1, so that the 
total leverage at which weights suspended from the 
end of the lever, A', act, is 100 to 1. The fulcra 
of the levers, A and A’, are at the upper ends of 
the bars, ¢ and « respectively, these bars being 


each furnished with adjusting screws, the nuts of | 


which rest against washers having knife - edge 
bearings. The screwed bar, v, is merely provided 


for lifting the lever, 4', clear of the lever, 4, when | 


required. 
The gripping pieces by which the ends of the test | 

bars are held are shown drawn to a larger seale in 

Fig. 9. From this view, it will be seen that 


the ends of the test bar are made conical, and are 
each held between a pair of half bushes kept to- 
gether by a ring which encircles them. 


to prevent unequal side strains, each pair of bushes 


by which the bar is held, rests — @ spherical 
segment interposed between the bu 
of the shackle as shown. 
gether with the methods of mounting the levers, 
insures that the tensile strain shall be transmitted 
fairly to the bar under trial. The levers are, of 
course, furnished throughout with knife-edge bear- 
ings of hardened steel. 

rhe apparatus for measuring the extension of th¢ 


bar under strain is, as we have already stated, shown | 
he | 


to an enlarged scale by Figs. 9, 10, amd 11. 
length of that portion of the bar of which it was 
desired to measure the extension, is marked by a 
couple of centre-punch marks, and the pair of plates 
p and p!, are applied to the bar so that fine steel 
— screwed through them enter the upper and 
ower of these centre-punch marks respectively 
In the case of the upper pair of plates, p, also, th 
fine steel point just mentioned acts as a fulerum 
on which one of the plates (that in front) cam turn, 
the plate having attached to it the rods, Z and /, 
which form a light but rigid index finger, carrying 
at its lower end a vernier. This vernier moves over 
a graduated are secured to the bar under test as 
shown in Fig. 11. The front plate of the upper 
pair of plates, p, thus forms with the rods, Z and /, 
a kind of bell-crank lever, of which the shorter arm 
is connected by the rod, g, to the steel point ef the 
lower pair of plates, * It will thus be seen that 
any extension of the bar under test will cause the 
index finger to be moved outwards on the are; and 
as the two arms of the bell-crank lever are in the 
proportion of 20 to 1, and as the arc is uated in 
twenty-fifths of an inch, it is possible by means of 
the vernier to measure distinctly elongations of 
soy in. while elongations of ,,4,,; can be approxi- 
mately estimated. 

rhe following Table No, III. contains some of 
the results of experiments made with the apparatus 
just described. The strains, given in Herr Wohler’s 
report in centners per German square inch, have 
for the convenience of our readers been reduced to 
pounds per square inch English. The results have 
aspecial interest from their referring to samples of 
the materials used by Herr Wohler in his experi- 
ments in the effect of repeatedly applied strains, of 
which we shall hereafter give an account. 

The apparatus shown by Fig. 8, on the preceding 
page, is that used by Herr Wohler for applying 
repeated tensional strains to bars, and we shall in 
due course give a description of it, together with 
particulars of the results obtained by its use. 
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$4 
Breaking 2% 
strain | 3a 
F EG 
| Materials of which the test bars | £-= 
FE were made. ifé i¢ e's 
2 i & igs (25 
7 | | z s s 
g 53 \§2 i8 
2 Sue | 3a8| a 
: Se f-5 33 
3 bes e538 
2 £° ~] 2° z i © 
Wrought iron Ib. Ib 
f Cut from axle supplied in 1857) | 47 gap) g¢ 196117 
14 by the Phenix Company f| ’ 26/178 
2 * 99 » 48,150 71,360/21.8 
3, Bound bar iron from Kénigshutte | 65,270 96,835) 7.0 
4 - mf 54.570: 96,300/20.8 
5| Rivet iron from Borsig, Berlin 73,880 108,790'22.0 
6) - - 76,970 103,148 23.6 
; Locomotive boiler stay iron } 66.340 93.839'17.0 
from Borsig, Berlin 4 
g) . “i 54.570 92,662'19.0 


| »mogeneous iron : 


9| Bars from Pearson, Coleman, & Co. 61,525, 91,699/24.6 
~ eal " > 62,060,115,025)16.2 
11 Me “* 65,270 107,000/21.7 
| Cast-steel axles and bars 
| yo) § Bars from steel axle supplied ) 19 aee'yar oor 1: 
} 12) { by Krupp in 1862 it 0,675 135,997 12.1 
113) . yt ‘ 112,360 140,384 18.6 
14! . eed < 112,850 142,096 11.7 
15! 1 pe 1853) 93,625 143,380 23.7 
> Yhap is 93,625 185,890\17.4 
Bars from steel axle sup- ‘ = 
7 94,160) 139,528/18.3 
ia } plied by the Bochum Com- { 95.230) 128.721119.0 
| pany in 1863 , 
19) Bar from steel axle supplied by } 88,276 141,240/21.7 


Borsig in 1863 
1) 83,460 132.880 22 


Bar from steel axle supplied by ) 


21 $5,270 115,988 
—_ { Vickers Sons, and Co. in 1868 § . 115, 

rr 3 if 58,860 127,972 15.8 
. Bars from hardened steel ~ 9 10 

oa } axle supplied by Werner, f re say oe gt 
24 of Carlswerk, in 1852 ¢ 194,820 136,452) 2.15 
Bar from same axle as samples ) 

25)< Nos. 23 and 24, but annealed + | 199,140 111,280; 2.68 

before testing 


Bars cut out from the heads 107.000] 146.269'15.8 





at} etcetera copied {he 
98 “Ss — 7 Firth } | ;22 050'137.983| 9.1 
| Cast -steel plates 
| i: 
29\Plate by Krupp) | > | §| 75,970|140,705)12.2 
80} 4s s 8 4a r | 81,820/142,810'10.8 
(y 
3}, » | F532 ¢) 7i,e00)t47,600)10.2 
et 5 4 c (| 81,820/140,277) 9.5 
e 
| 545°] 
$3] ; , “4 | 84,530/147,018 22.0 
84|Plate by Borsig_.... 78,830)/127,223 22.25 





(To be continued.) 


ON THE EFFICIENCY OF JET 
PROPELLERS.* 
By Cavattsre B. Bris, Director of Naval Construction, 
Ministry of Marine, Florence. 

1. Amore the various plans for the propulsion of ships 
which have been posgeced or tried, those in which the pro- 
pelling force is produced by the reaction of one or more jets 
of water form a special category by themselves. Ruthven's 
hydraulic wopelion, applied first to the Nautilus and after- 
wards to the Waterwitch, belongs to this class. The results 
obtained with it, so far as the amount of useful effect is con- 
eerned, were much more satisfactory in the latter vessel than 
in the former, but were, nevertheless, very inferior to those 
given by the screw or paddle wheel. Hydraulic propellers, 
In certain respects, offer some advantages, and might, under 
certain given circumstances, be preferred to any other. It 
has, consequently, seemed to me that it might not be alto- 
gether useless to investigate the theory of these propellers 
with a view to ascertain if the low amount of useful effect 
obtained ought to be altogether attributed to the inherent 
defects of the system, or if it might not be remedied by the 
adoption of suitable arrangements. 

2. In hydraulic propellers, the force of propulsion, that is 
to say, the thrust necessary to cause the ship to advanceyis 
obtained, as I have already remarked, by the reaction of one 
or more horizontal jets of water, in a fore and aft direction; 
in other words, the propelling force is due to the action of a 
mass of water in motion upon the bounding surfaces of the 
vessel in which it moves. 

Let A A, BB be a receptacle in which a mase of liquid 


* Paper read before the Institution of Naval Architects. 





)is in motion, and let A A be the inlet section of the 
| liquid and B B that of its exit. Let it be supposed, 


£2}... 
j } 


a ee 





too, that the arrangements are such that we may assume all 
the small streams of water to have velocities which are equal 
and parallel both at their entrance and exit, and normal to 
the sections A A and BB; also thet the motion has become 
uniform. 
Let @,, be the area of the section A A. 
Q, that of B B. 
V,, the velocity of the liquid at A A. 
V, its velocity at B B. 
P,, P, the pressures on the extreme sections of the 
liquid at A A and B B. 
45, Bo: Yo: the angles which a normal to the section 
A would make with the three orthogonal axes, 
2, y, &, the last wera the vertical one. 
a;, By, 7 ,, Corresponding angles for the section B B. 
* a hive impressed on the containing vessel in a 
horizontal direction and parallel to r. 
Y, the corresponding force impressed in a direction 
aos to w. 
Z, the vertical force impressed on the vesse]—that is, 
in a direction parallel to 2. 
®, the weight of the liquid contained in the receptacle 


Q, the weight of a unit of volume of this liquid. 
And g, the velocity impressed by gravity on heavy 
bodies in a unit of time. 
By hydrodynamics, we have for the values of X, Y, Z: 


() Kano" (oe Oy _ “=. £0)) 
g Qi Qo 


@) Y=- Q0,"V 7 cos. B, __ cos. Be) 
g 2 Bo 


(3) g=—220"¥.* (< 08. V,_ cos. i) 
/ a Qo 


If the vessel, A A, B B, have a rectilinear and uniform 
motion, and_ this is the case of the propellers of ships, the 
value of X, ¥, and Z remain constant. 

3. Lf the inlet section of the vessel, A A, be immersed in 
the liquid, P.,, is the pressure of the exterior liquid on the 
plane, A Af Now, as it is required to find the force im- 
pressed on the vessel in directions parallel to the three axes, 
2, ¥, and 2, we may observe that the pressures exerted by the 
liquid on the exterior immersed portion of the vessel are 
zero in a horizontal direction, and that no account must 
therefore be taken of the components P,, cos. a,, and P, cos. 
8, in the values of X and Y, given by the equations (1) 
and (2). 

With regard to the pressure, P,, on the section, BB, this 
cannot be exerted without causing an equal and directly op- 
posite pressure, either on the sides of the vessel or on the 
fastenings (in our case on the ship) to which it is fixed. 
Suppose, for instance, that this pressure is caused by a 
plunger, the rod of which is merely a prolongation of the 
piston rod of a steam cylinder, then on the end of this 
cylinder there will be produced a pressure, P,, equal and di- 
rectly opposite to the pressure, P,, exerted on the section, 
B B, of the liquid. Thus, the pressure, P, will have no in- 
fluence upon the horizontal thrusts exerted upon the system 
to which the vessel is fixed. Therefore, so far as concerns 
the horizontal thrusts produced by a mass of liquid in mo- 
tion on the sides of a containing vessel, considered as pro- 
pelling forces of the material system, of which this containing 


vessel forms a part, their value will be expressed by . 
(4) x Qo,” 7.9 “om. 2, eos. “o) 
a F Qi 55 Qo 
. Q0.? V,2 feo B, cos. =) 
5. = § 
PY, g Q: Q, 


4. This premised, let us consider an hydraulic propeller of 
the kind proposed by Mr. Ruthven. In this system an hy- 
draulie wheel or turbine, with its axis vertical, sucks in water 
from the sea through holes in the bottom of the ship, and 
this water is discharged through two horizontal pipes fixed 
on each side of the ship at the height of the load water line. 
The openings in the bottom are so arranged that the water 
enters the ship from forward to aft, and in a horizontal 
direction. 

We have thus a mass of water in motion in a vessel fixed 
in the ship, and the pressure, parallel to the direction of mo- 
| tion of the ship, sustained by the bounding surfaces of this 

vessel, will be the thrust that caused the propulsion. 

| If we take for the axis of z a horizontal line parallel to 
| the middle line plane of the ship, and if we take for the posi- 
| tive direction that from the origin of co-ordinates to the bow 
j of the ehip, the amount of this thrust will be given by equa- 
tion (4), in whieli Q, and Cc, will be the areas of the orifices 
of supply and discharge, and V,, and V, the velocities of 
the water as it passes these orifices, we shall have in this 
case— 





@, = 190°, col p22 1; 2,—180°, cos. a,= -1 
We shall therefore have. 
(6) X,=2Mo* Vo® ~~) 

g 9:1 DO 
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And as the volume of water which enters the ship must be 


equal to that which leaves it, we have— 
0: V:=Qo Vv, and 
QN» Vo (V,-—V,) 
9 
Calling M the unit’ of water discharged during @ unit of 


(7.) X, 


time, we have— 


M 


(¢ Xx, * V,—Vo) 


7 

Let us call U the speed of the ship.’ The outside water is 
at rest, and on entering the ship is met et water at the 
inlet section with a relative velocity of T—V,. 

At the inlet section, besides the ure due to thy hydro- 
static head at this tepth, there is a farther pressure corre- 
that necessary to impress in a unit of time a 


This pressure can be 


sponding to 


velocity V,on a mass —. 


g 
expressed by g M (U—V,); it is horizontal, and its di- 


rection is from forward to aft. ’ 

The fina) thrust sustained “by the , and generated by 
the volume of water, M, which enters it in a unit of time, 
and leaves it by the discharge pipes, that is to say, the force 
of propulsion, F, will therefore have for value : 


AM 


, , at _@ # 
{V,-V.—(U-V.) § r 


(3)F= (V,-U). 
Calling R the resistance offered by the ship to its progress 
through the water, we have F=R, and the work necessary 


AM 
g 


to overcome the resistance, or the useful work in a unit of 
e, will be— 
(0) RU= AM (v,—v) v. 
g 


5. Let us now seck to ascertain what will be the amount 
(work necessary to obtain this propelling force, F, aad this 
useful work, RU. ; : 

We will retain the notation of section 4)with the following 


additions : “ee - 
lw», the work developed during a unit of time te produce 
the jets of water which serve to propel the 
V., the absolute velocity with which the water leaves the 
p: we shall have V .=V,—U. 
| the height of the orifices of discharge above the water 
n of the ship. 


M : 
During a unit of time, a mass of outer water, = , which 
qj 


was at rest, enters the ship and leaves it with an absolute 
ity, Vo, at a height, 4, above its original level. There 
will thus be a vis viva acquired of Quy a’, and a work ex- 
g 

pended of QMA ? 
On this mass of water there acts the force of reaction of 
sides of the vessel, along the length of which this mass 
f water moves, a foree of reaction whose value, as found 


above, is ™ M (V,-U) U. The work exerted during a unit 


g , ‘ : 
f time to put this mass of water in motion, that is to say 
the work of resistance, will therefore be : 


oma+ 2¥ wy -vy 0. 


During the seme period of time there has been transferred 
to this mass of water in motion a motive work, Lj. ‘ 

If we neglect friction, the motive work, conformably with 
the principle of the conservation of vis viva must be equal 


e work of resistance Q MA + Ge iv,. U) U, plus 


half the 


vis viva acquired, plus half the loss of vis viva 


med by the shoek given to the water on its entrance 


the ship. During a unit of tite, im consequence of this 
shock, a mass of water ==> changes its velocity euddenly 
g P 
m U to V,; the velocity lost in this shock 4s therefore 
U—V.. and the loss of ols viva is QM (U0 ~ ¥,)2 The 
g ; 
ple of the conservation of vis viva next gives ya the 
following equation : bd 
1e=QMi+ 2M vip, OM Ye , om 
ge g 2 g 
U—V,)? 


? 


But by equation (9) we know that 
QM (y,-U)=F=B 
Vv 
We therefore have— 
(LL) Le=RUegmas Of s + a" pense 
AB 8 g : 
The first term of €h¢ second number of this oo. 
rcnte the work mecha to cecenane dheteatials the 
ship, pen rk. It therefore follows that the #ctua) 
work ex ‘im this hydraulic propelier muet be equal to 










the useful worl, paw the to raise the amount 
of water em height of shove 
the water-lingy half of the vis Ava 
water when ‘the ship, ples: of the ine of 
ls vied 4 8 its 
eLtrance into : } oe” a hs 
We might; v ‘ at 
ence from aaiedet chek “Tho: fret't of the 
secord member’ of this : ae we have 


wation representing 
|, the useful work, alt the othier Warts tepusesat eves of 


It will then be necessary so to arrange matters as to make 
these terms zero, or else to render them as ema!l as ible. 
The term Q MA will be zero when 4=0, which shows us 
that it is of advan to place the discharge pipes at the 


load water line or below it, 
The term &™ (€ = os will be zero, when U=V,; 
g 4 
while the term ©@ M ra will be zero, when Va=o; that 


g - 

is, if the water left the ship without any velocity at all. But 
we must observe that R=2™ y, go that it is impossible 
g 

to make V, = 0), since in this case we should require an in- 
finite amount ot water, and inlets and outlets of infinite size 
Take Va=a U, aud suppose that the conditions pointed out 
above for rendering the other losses of work zero have been 
satisfied, we shal! have 

2U2 
m 


Lesku+2",20* 


and 


when¢e we obtain 


Ln=kv ('*S) 
2 


an/l the coefficient of useful effect of the motive work will be 
v, =2 2. 2 | 
a { 2+ a 
If a=1 (as in the Waterwitch) we shal] have U, =0.66. 
(To be continued.) 
TESTING RAILS. 
At the meeting of the Institution of Civil ys oe held 
on the 4th inst., Charles B. Vignoles, Esq., F.R.84 President, 
in the Chair, the paper read was “ On the Testing of Rails, 


with a description of a Machine for the purpose, . 
James Price, M, Inst. C.E. Of this paper the following is 
an abstract : 


The author remarked on the importance of determinin 
beforehand the fitness of rails for their work, so as to avoi 
the necessity for constant replacements, which were attended 
with danger, inconvenience to the traffic, and unnecessary 
expenditure. There were certain causes of increased wear in 
rails which could be avoided ; first, the difference in the forme 
of rail tops on lines worked as one system, the tyres which 
ran on one portion not fitting the form of rail top on other 
parts ; and, seeondly, the super-elevation of the outer rail on 
curves not being properly attended to. To facilitate cal- 
culation in the fatter case, the author had invented a rule 
which left out the term radius—a chord being found, the 
versed sine of which wes the correct super-elevation for any 
eurve. This chord, for a speed of 40 miles per hour, was 
64 ft. for the English gauge, and 67 ft. for the Irish gauge, a 
chain len ~ ft.) being sufficiently near for either. For 
any speed and any gauge the rule wae— 

“ Length of chord whose versed sine equalled super-ele- 
vation. 

=4 velocity in feet per second x / 

The qualities sought in arail were fourfol 
asa girder, to sustain a moving load; 2, Toughness, to re- 
sist sudden strain or impact; 3, Solidity, to resist separa- 
tion under pressure; and 4, Hardness, to resist wear of the 
surface. 

Strength depended on the form of the rail and on the 
quality of the iron. The flange or Vignoles rail stood first, 
as to form, for strength, and the double-headed came next; 
while the bri rail was a bad girder form, and 3@ per cent. 
of such rails broke before they were worn out. The proper 
interval for the sleepers was determined by the stiffness of 
the rail used. It was argued that the deflection of the rail, 
under its heaviest load, when in the centre between two 
sleepers, should equa! the difference of the depression of each 
sleeper when the fond was in that position, and borne equally 
by two sleepers, and when it was directly over one sleeper. 
‘The author, having measured these deflections and depres- 
sions, found some rails too sfiff for sleepers 3 ft. apart from 
centre to centre, and some too flexible; and he adopted in- 
tervals of 3 ft. Gin. for a deep flange rail weighing 76 lb. to 
to the yard. Rails should be tested for strength at a double 
interval, namely, such as would occur were every alternate 
sleeper left out. 

Toughness might be measured by the amount of extension 
obtained im tearing asunder strips cut from the rail. The 
author had obtained from 8 to 9 per cent. of extension when 
the samples broke with a strain of 21 tons square inch. 
Toughness, together with a hard head, could beobtained in 
a flange rail, en it was doubtful whether both qualities 
pny arr} in a double-headed rail. By solidity was meant 
freedom from particles of foreign matter and weld- 
ing. Hardness was of most consequence on in¢hines and at 
stations. 

Existing modes of testing rails might be divided into: (1) 

Dead weight test, which was valueless as not being ous 
to actual work ; (2) Falling weight test, which was i 
serviceable rails being rejected by it, as it went as far 
the requirements of practice as the other fell short of it. 
a rail might be bent, over a decayed or badly packed sleeper, 
by @ train moving at the rate of 40 miles per hour, # velocity 
only ft part as great as that with which it was struck by 
4 weight falling only 4 ft.; (3) The examination of fracture 
to ascertain structure was a matter of too great nicety for 
general use. 


auge. 
: f Strength 








* Mr. Price’s rail-testing machine was illustrated and 





described by us om page 145 of our seventh volume. 


The machine* employed by the author for testing raile | the 














iwar.—It has been de- 
It is to join the Agra 


voted <tasie es Seen See eenaees af weulng so 
account the dormant coal of the jine Brazilian province 
known as the Rio Grande — ae part _—— pe 

bably made @ youre t e@ Rio 
Gr ie Sul. eis it a thetion of only 59,142 


000 inhabitants. The 
from the province has nearly trebled 

revenue presented last 
. over the expenditure. 


lengthened 389 ft. The 
with the construction 
Yarra of a continuous line 


Bay, a double 


placed outside the booms, and ’ ‘ands battery at 
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GERMAN EIGHT-HORSE PORTABLE 
(For Description, see opposite Page.) 
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Ir has been our custom from time to time to illustrate in this 
journal examples of engines and machinery, which, although 
not possessing great merit, or presenting many features 
worthy of imitation, are yet of some interest on account of 
their illustrating the peculiarities of engineering practice in 
other countries than our own; and it is this reason which 
has led us to give on the present and opposite pages engrav- 
ings of an eight-horse portable engine of German construc- 
tion. One of the leading objects kept in view in designing 
this engine—for the particulars of which we are indebted 
to our contemporary Der Practische Maschinen-Constructeur 
—has apparently been to get the whole machine as low as 
possible. Thus the wheels are of smaller size than are 
usually fitted to English engines, the front wheels being but 
2 ft. 7 in. and the hind wheels but 3 ft. 74 in. in diameter, 
while the boiler is placed so closely down to the front axle, 
that the fly-wheel has to be removed when the engine is 
being transported from place to place, in order to permit the 
fore-carriage to lock round freely. ‘This necessity for re- 
moving the fly-wheel must be simply a nuisance, and unless 
special means—of which, however, there appear {o be no 
signs on the drawings—are provided for fixing the wheel 
readily and securely, its removal and replacement by the 
unskilled hands of those in whose charge a portable engine 
is generally placed is likely to lead to accidents. Probably 
the best method of fixing a fly-wheel which had to be thus 
frequently removed would be to screw it on the shaft in the 
manner illustrated on page 183 of our number for the 
17th alt, 


The cylinder, which is 8.27 in. in diameter, with 10.22 in. 
stroke, is not steam-jacketted, and is fixed on the top of the 
firebox casing, with its centre line at a much greater height 
above the latter than we can see any necessity for. The 


ports are 4.3 in. long, the steam ports being 0.86in., and 
the exhaust port 1.3 in. wide, while the slide valve, which 
has a travel of 1.73in., has practically no lap (the amount 
being really only 0.029 in.), but is fitted at the back with 
an adjustable expansion valve, arranged on Farcot’s plan. 
This expansion valve is merely a flat plate, forced against 
the back of the slide valve by springs, and by the pres- 
sure of the steam, its travel being limited by a pair of stopa, 
which can be adjusted at a greater or less distance apart by 
right and left-handed screws, cut on a spindle which passes 
out through a stuffing box at one end of the valve chest, 
and which can be turned by hand. As the slide valve 
moves, the friction between it and the expansion valve 
causes the latter to move with it until its motion is arrested 
by its coming into contact with one of the stops. When 
this occurs the slide valve moves past it, and the expansion 
valve is thus caused to close the port in the back of the main 
valve, through which the steam has hitherto been entering. 
On the return stroke the action is similar, and it is evident 
that the closer the stops are together the earlier will be 
the cut-off. The screwed spindle by which the stops are ad- 
justed is provided, at its external end, with a handle mov- 
ing on a graduated dial showing the position of the handle 
corresponding to cut-offs at from 4 to } the stroke. This 
arrangement of expansion gear produces a prompt suppres- 
sion of the steam, and it is of simple construction and easily 
adjusted ; but it is open to the objection of being somewhat 
noisy in its action, and we cannot consider that the plan of 
producing the cut-off by suddenly arresting the motion of 
the expansion yalve in the manner we have described is 
one well adapted for use on a quick-running engine. 

The steam is drawn from the boiler by a steam pipe 
which extends through the barrel, and which has a slit 
along its upper side. This pipe communicates with the 
casting containing the stop-valve, and from the latter a 
Pipe leads direct to the cylinder. There is no throttle 
valve, and the engine is unprovided with a governor. The 
general design of the steam pipe comnexions is very far 
from being neat. ‘The casting containing the stop-valve is 
a'so fitted with a pair of safety valves, the levers of these 
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valves being loaded with weights instead of springs as usual, 
If these weights are left in place when the engine is being 
transported from place to place—particularly over a rough 
road—there will be a strong chance of their straining the 
levers or injuring the valves, while if they are removed 
there is an equally strong chance of their getting lost or 
mislaid, and of their being found absent when wanted. 

The boiler is of a pattern which has been used to some 
small extent for portable engines in this country. The 
firebox and firebox casing are each of circular section as 
shown in the engraving. The barrel of the boiler is 2 ft. 
48in. in diameter inside, and is made of plates 0.31 in. 
thick, while the firebox casing is 8 ft. 7.3 in. in diameter 
inside, 3 ft. 3 in. long, and is made of plates 0.4 in. thick. 
The firebox is 3 ft. long by 2 ft. 1.8 in. diameter inside, and 
is made of a plate 0.85 in. thick with a tube-plate 0.4 in. 
thick. The front plate of the firebox casing is flanged to 
meet the boiler barrel and the shell of the casing, while the 
back plate of the casing is united to the shell by an angle 
iron ring. The firebox tube plate is flanged so as to lap 
outside the firebox shell, and the latter is flanged outwards 
to join the back plate of the casing, as shown. The longi- 
tudinal joints in the firebox and casing, and the joints in 
the barrel are all butt joints. The firebox is not stayed to 
the casing except at the underside, close to the front end 
where it is supported by a stay passed through a ferrule or 
distance piece, and rivetted over at both ends. 

The barrel contains forty-two tubes 1.85 in. in diameter 
outside, and 8 ft. Gin. long between tube plates, the ex- 
ternal surface exposed by these tubes being thus 172} 
square feet. The firebox surface (above the grate) is about 
15$ square feet, making the total heating surface 188 
square feet. The firegrate area is 5} square feet, and the 
pressure of steam at which the boiler is worked is 76 Ib. 
per square inch. We may mention here that all bolts 
which pass through the boiler plates are provided with 
conical heads on the inner side, and are encircled by copper 
tubes or ferrules, which are spread by the conical heads 
when the bolts are screwed up so as to make a tight joint. 

Of (the other details of the engine we illustrate, we need 
speak but briefly, as their main features—good and bad— 
will be readily discovered by inspection of the engravings. 
The boiler, it will be seen, is fed by a pump the plunger of 
which is driven from the eccentric giving motion to the 
slide valve, this pump, by-the-bye, delivering the feed into 
the front end of the firebox casing below the tubes—a 
position for the delivery well calculated to produce leakage. 
Of the remaining details we shall leave our readers to form 
their own opinions from the engravings. 








Iypran Rartway Barpors.—A Government commission— 
consisting of Mr. Beresford , Lieutenant-Colonel 
Roberts, and Captein Prender; has been appointed to 
examine the foundations of all railway bridges in the Madras 
Presidency. It will be remembered that a terrible bridge 
accident occurred not many months since on the Madras 
Railway. 





us has been issued by 
subseripti for 


Swepisn Ramways.—A pros 
1002. each, of the 


the Union Bank of London invitin 
180,0001. first mortgage debentures, 
Nassjo Oscarshamn Eastern Railway of Sweden, bearing 5 

r cent. interest, and redeemable by annual drawings in 
rt mn at par. The price of issue is 781. per debenture, or, 
with allowances deducted, 76/. a int at this price 
64 per cent. annum, irrespective of the 24/. bonus on re- 
demption. The debentures are a first charge on the railway, 
94 miles in length, the capital of the y being 
540,0002., one-third of which is in the debentures now to be 
issued, and the balance in preference and ordinary shares. 
The Swedish Diet has contributed 1,000,000 rixdollars as 
subventions towards its construction, and on official returns 
the estimated net income is placed at 33,0001., while the 
charge for interest and sinking fund on the debentures is 
10,8001, per annum. 


| Middlesbrough 
| Barker, chemist to the Atlas Works, with the following result : 


THE SHERMAN PROCESS, 
To tux Evrroz ov Exoreeenise. 


Sin,—The unusual course several members of the 
Iron and Steel Institate thought to pursue towards 
me and my method of improving and making steel of 
common lish iron, has caused me much surprise and 
pain, and fuagectonty Comments See Oe eh See I 
was not present at the meeting, and had no that 
process was to be made a 
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highest to 
when they attempted 
ing weight of the Institute, an in 
if what is claimed for it be, to any 
tained, as it has been, and I am confiden 
will prove one of the most importan 

iron-producing country that has been brought before the 
English people during the present century. Yet it would 
seem to an impartial observer, as a somewhat singular and 
remarkable coincidence, that the gentlemen selected to 

light before an unusually eae audience, should have 
been so entirely ignorant of the subject themselves; for 
with a solitary exception they had never seen an experi- 
ment of mine, and so far as ap seemed to be un- 
aware of the hundreds of entirely successful demonstra- 
tions I have made in different works in several of the iron 
districts. They had no personal or i ledge on 
the subject on which they attempted to enlighten others, while 
many who have such knowledge were either not present or 
not invited to take a part. 

Only one of these gentlemen ever witnessed an experiment 
made by me, and that was one conducted under such un- 
favourable circumstances that 
success, and before the trial was over, I well knew I could not 
there and then succeed, though the failure was due, as I may 
show when the time arrives, to no fault of my own or of my 
| process. Not the slightest allusion whatever was made by any 
one of the speakers to my almost invariable success in the 
treatment of iron in the puddling furnace in different sec- 
tions of the country. I hqve at several steel works, especially 
within the past four or five months, made cast steel, by my 
process, out of English iron, worth about 71. per ton, which, 
in actual work, has stood all the mechanical tests required of 
best cast steel made of Swedish iron, which eost 25/. 
and a large portion of this crucible steel was from 
Cleveland pig, converted into steel iron by my —— and 
then into crucible steel by a second treatment. steel I 
can make from English iron in regular work from day to day. 

The following is an cael of cast steel made by my 
process at the Carlisle Steel Works, Messrs. Wilson, Hawke- 
worth, Ellison, and Co., Sheffield. This steel was made of 
steel iron made by my from the Linthorpe brand of 
pig. ‘ analysis was made by Mr. G. E. 
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Bessemer converter, or if so high a class of Bessemer steel 
has ever before been produced, I have not been so fortunate as 
to hear of it. Yet these unusual and very encouraging results 
appear to have escaped the observation of those watchful and 
intelligent gentlemen of the Institute, who condemned 
unheard, and declared that there was nothing in the “ Sher- 
man Process.” 

The manner in which the performance was conducted has 
led some outspoken and uncharitable English gentlemen, 
who are sticklers for old English “ fair play” to the conclusion 
that it was an organi opposition, and they thought in 
fairness to those who wish to know all the trath in regard to 
it, that some of my many successes in the treatment of 
puddied iron and in the manufacture of crucible and Bessemer 
steel should have been brought out. 

I have been informed that some persons have been trying 


the effect of iodine in the manufacture of iron and steel and | 


failed to obtain satisfactory results. How many have obtained 

‘ood results of course I have not been informed. ~ But if any 

ave used it and failed, the failure was undoubtedly caused 
either by using a poor material or by an improper application 
of it. Ifthe material be pure and applied at the right time 
under the right conditions, and the iron puddled and attended 
to in all ite working with the same care that is always re- 
quired to make geod nen, no failure will occur. 

My process will not remedy the evils of incompetent, 
vicious, or careless and inattentive workmen, but with the 
same care which the puddling and working of iron always 
ought to receive, it will bring out a much Better and more 
valuable iron from ordinary pig than can be produced in any 
other way. Frequent competitive trials have proved this 
beyond — question or doubt 

Tam also informed that the opinion has been widely cir- 
culated that I am here to “sell out” my patented right as 
quickly as possible and leave the country, and this has been 
used to my disadvantage. Nothing could be more erroneous 
than euch a statement. I was invited and urged to come to 


this country and demonstrate the value of my process for the | 


benefit of the iron interest and for ‘he benefit of the country 


generally by high Governmental authority. Knowing that this | 


country, w about one-balf the iron product of the world is 
made, afforded the most extensive and appropriate field for 
my labours, I came here in the first place to clearly demon- 
strate the great value of my discovery, and then if I could to 
introduce its use into the iron and stee] works scattered 
throughout the country and I expect to remain here until 
this is done, and as much longer as my interests require or 
my presence is necessary to see the process properly worked 
and protected. 

I have never offered to “sell out,” nor do I intend to do 
so now. Not long after I came to this country I did have 
some conversation with the gentleman to whom Mr. Mene 
laus referred, with the purpose of getting him interested in a 
portion of my right, after I should have convinced him by 
actual demonstration that my process is al! that I claim for 
it. But I soon went North, and made no further attempt to 
interest any one here with me. Very recently, however, | 
have been strongly urged by some of those largely concerned 
in the iron manufacture to permit some influential men in 


the iron interest to become concerned with me in the enter- | 
prise, as I was advised that such a course would be for my | 


welfare, In entertaining this proposition, I was of course 
prepared to assign a certain ant ae of the patent, in con- 
sideration of the advantages I should derive. This is the 
whole truth so far as the selling out story goes. 

am now conducting a series of careful experiments at 
one of the lergest and most respectable iron and stee] works 
in the country for the purpose of determining the extent to 
which common English iron can be used, with good results, 
in the Bessemer converter, and also for the purpose of de- 
termining with more certainty ané exactness the amount of 
earbon required to make different tempers of Bessemer stee] 
by the application of my process. I hope and confidently 
expect very soon to add largely to the valuable results 
already reached. When these experiments are concluded, 
the results arrived at, will be publicly made known. Until 
that time shall arrive I respectfully request any iron manu- 
facturer or person interested in the iron trade who may have 
been bi by thd too hasty action of two or three gentle- 
men at the close of the annual meeting of the Iron and Stee] 
Institute to withhold judgment on the very secant and one- 
sided information there obtained, and be ready to meet the 
question fairly, and on more full information which will be 
laid before them when these experiments are completed. 

I must aleo ask further indulgence from the many manu- 
facturers who bave invited me to make demonstrations at 
their works, and where I have not yet found time to make 
trials, the Dowlais Works being of this number, and to 
assure them they are all remembered, and will be attended 
to as carly as practicable. To the many friends who have 
give me their warm sympathy and kind encouragement, 
rormit me to say they will haven» cause to be ashamed of their 
kindness; for, notwithstanding opposition and, I fear, some 
unfriendliness, 1 feel the utmost confidence that I shal! 
finally sueceed in planting my process in most of the fron 
and steel works in the country on such very moderate 
royalties as will be greatly to the advantage of manufacturers 
and to the iron interest. 

J. Enwty Sutemiy. 

89, Kensington Gardens-square, Bayswater, 

London, W., April 5, 1871. 


Patepanxs’ Scates.—A Fairbanks’ patent iron {rawe rail- 
road scale, with a platform 123 ft. long and of 150 tons 


capecity, was built at lacherton, Pennsylvania, on the | 


Lehigh Valley Railroad in 1868. The seale hae been in 
constant use since that time. In 1870, care loaded with coal 


were weighed amounting im the aggregete, including the | charges and yield during the life of a furnace or over a 


care, to 4.000.058 gross tons; or deducting the cars, to 


2 810,020 gross tons of coal. This would require 281,002 cars 
of 10 tons each; and taking the year at 800 working days of 
10 hours each it would appear that an average of caly 


38 seconds was occupied in weighing each car. 


THE PATENT LAWS. 
To tux Evrrox or Exorsrrnryco. 
| Sra,—As we are about to have the patent Jaws and their 
| working investigated by Government, I shall esteem it a 
| great favour if you will allow me to make a few remarks 
| upon them, in your influential columns. 
| The point to which I wish to make particular reference, is 


' . 
the granting of patents for inventions which are not novel, | 


or which from any other cause ought not to receive Govern- 
ment protection, and shall then speak of two methods which 
| have been proposed for teal worth in patents. 

When a map bas invented anything which he thinks it 
would be profitable for him to patent, bis first act is to at- 
tempt to learn whether his invention is already known or not. 

| If he is a man of education and means be goes to the nearest 

patent library and examines all the specifications of patents 

which have been taken out by others before on the subject, 

| and can at the same time seareh any other works which are 

| likely to contain any reference to it, and the man who does 
60 is not likely to “pply for a patent unless his idea is really 
something novel. t to prosecute such a search we must 
suppose the inventor to be possessed of much more educa- 
tion, means, and even perseverance than certainly many 
inventors possess. How many poor inventors know where 
and how to begin their search, and are able to afford the 
time required in wading through three or four hundred 
specifications ? 

If he is at a loss on one or more of the above points he 
goes to a patent agent, whe, for a few pounds, will. save 
him all further trouble. This person will not search through 
aii ihe previous specifications on the subject unless be is well 
paid for his trouble nor from any other reason is it in his 
interest to discourage the would-be patentee from proceeding 
to patent his invention, indeed it would be greatly to his dis- 
interest and to no other person's good, as the inventor 

| would simply go to another agent; and thus another mis- 





called invention is recorded, 

I know a man living near London, who was actually about 
| to take out his patent through an agent, and was not aware 
of the existence of the splendid library in Southampton- | 

buildings, so little does the outside world know of it. | 
Now to prevent this multiplication of worse than useless | 
sree ae they confuse inventors who follow and produce | 
itigation—I believe, that in America, all applications are ex- 
amined by men appointed especially to decide upon the | 
propriety of granting them. But the subjects in which in- 
ventions can be made are so numerous, and, in many cases, 
so comprehensive, that obviously in this country many ex- 
aminers would be required, and would have to be so well paid 
to insure men quite beyond the suspicion of bribery or 
favouritism, and of such high attainments, that the expense 
of the staff would be enormous, and the results, I think, most 
unsatisfactory. Sueh men might possib'y decide upon the 
novelty of an invention, but as to the usefulness (and useless 
| as well as counterfeit patents must be got rid of), the inventor 
hizaself is the best judge; he would no more believe one or 
| eren twenty men chat there was no merit in his invention, 
than an author or artist would if told the same of his work. 
I think the one should stand on its merits as much as the 
other. 

A second, and the best way is, I believe, to facilitate the 
means of reference through the medium of full and elaborate 
| catalogues of all specifications, scientific papers, and periodicals 

in the patent libraries, arranged according to subjects, and 
| published by the Patent Office authorities at very cheap rates. 
And by giving booksellers a fair profit on their sale, and on 
| the sale of specifications (which latter is, I believe, not now 
done), insuring in every town one bookseller's shop at least 
to which a map may go and running his eye down the list 
of catalogues, may select the orie best suited for his purpose 
| and buy for a few pence, more information would be afforded 
than it now costs him many pounds and often much disap- 
pointment to get, namely, a knowledge whether it is worth 
his while to patent his invention. With such improvements, 
I do not think that either in the Patent Laws themselves as 
they now etand, or in their administration, there is any 
great need of alteration. 
I enclose my card, and remain, Sir, yours obediently, 


THE SIEMENS FURNACE. 
To tug Eprror or Eyarngerine. 

Srr,— Another paper, devoted to unqualified praise of the 
Siemens furnace has been read by Mr. Healey before the 
Cleveland Institute, and your impression of last week eha- 
racterises as “ determined pre judice” any disbelief of the 
trumpeted merits of this invention. But as mere declamation 
cannot disturb doubt, nor censure carry conviction, it is vain 
to look for the dissipation of scepticism by descriptions of 
theoretical virtue, or the exhibition of ill-tumed contempt. 

If the practical mind retains its antagonism, and remains 
oblivious to the perfections that are so patent to the ad- 
mirers of the Siemens furnace, is it matter for surprise? 
Where is the evidence derived from practical results to be 
found? Has any paper been read or account published 
containing the results of continuous work, and giving the 
charges, tuel and yield, and authenticated by some name 

| respected for thorough practical knowledge ? 

| Phere is none that will enable a careful comparison to be 
made, and it is at least curious that, after years of ex nNece 
and volumes of asserted success, we should still with- 

| out the only means by which « convincing estimate of this 

invention could be arrived at. 

J] am aware it has often been stated that the saving of fuel, 

is 50 per cent, and the reduction of waste the same. If this 
| really be so, and it could be demonstrated by showing the 


period of six months, with the cost of current repairs, it 
would be most difficult for even “ determined prejudice” to 
subsist. Lut failing this, laudation will be fruitless, and 
irritating censure encouragement to doubt. 





It is stated that a pile was kept in a furnace for 36 hours 


in a welding state without serious loss. Mr. Healey, in his 
paper, sof one that was lowered in temperature and 
reheated during a similar period. Is this not the same? 1; 
a pile was kept in a condition of incipient fusion for 36 hours 
without a very sensible reduction of weight, it argues waste, n+ 
at 50 per cent. less as stated, but reduced to insensible limits 
an attainment few practical minds will aecept without the evi. 
dence of demonstration. If it was, as Mr. Healey states 
simply cooled down and reheated without detriment to 
quality, it is no evidence of special merit, even had it ex- 
tended to.36 days. There is nothing, either, in the yield of 
12 tons in 12 hours. A co Rinres will heat at the 
rate of one ton per hour, and evell moré'as the charges and 
capacity of furnace have been i Much has been 
urged respecting the higher t are of the Siemens 
farnace. This it would be ustless to deny—the evidence of 
melted regenerators is abundant, But I’ do not deny that 
there is a systematic maintenance of that temperature for 
iron manufacture free from oxidation. The pasaage of cold 
air for thirty minutes through the regenerators must so affect 
tue relative conditions of the gases as to render combustion 
at times less perfect. A furnace may heat with apparent 
perfection at both we the combustion not be super.or 
to the reverberatory, which at times, and especially in Jarge 
furnaces, presents a transparent atmosphere of heat, 
yet oxidation regularly progresses with the heat. 

It is very desirable that amy superior merit the Siemens 
furnace possesses should be clearly seen and understood ; there 
is nothing of greater moment thea ed furnaces. Bat 
furnaces stand so near to the vital interest of manufacturers 
that they may be pardoned if they approach the solution of 
their scientific principles and properties with caution, more 
especially when increase of capital and the peril of many 
material risks are involved. a 

Yours obediently, 

April 5, 1871. Crcors, 

CAPTAIN ROBERTS'S “ MONKEY.” 

Is the course of an article on the Albert Bridge at Chelsea, 
which geen in our last number, we referred incidentally to 
a peculiar pile-driving “monkey,” designed by a Capiain 
Feline Roberts, who is, we understand, the ares or the 
bridge works; and our remarks have called forth the 
following amusing letter from that gentleman's solicitor : 

To tas Eprrox or Evoinernine. 

Siz,—I have been consulted by Captain Roberts in re- 
ference to an article which appeared in ExainrERine of the 
3ist March last, headed “ The Albert Bridge at Chelsea.” 

My client would have aye over the personal observations 
contained in the article, but he cannot allow what he believes 
to be a very useful invention to be held up to mierepresen- 
tation, contempt, and ridicule in your paper. You would, 
moreover, have found, had you taken the trouble to inquire 
into the facts of the case, that the statement “that the 
monkey itse]f very soon came to grief through constitutional 
weakness in its back which would persist in yielding to the 
force of impact” is entirely untrue. 

I am, therefore, instructed to call upon you to withdraw 
the libellous charges you have made against my client and his 
invention in another article to appear in your next impression, 
and in the event of your failing todo this to my client's 
satisfaction, my instructions are to commence legal pro- 
ceedings. 

I am, Sir, yours obediently, 
J. W. WeEre@a.t. 

15, Union-court, Old Broad-street, April 1, 1871. 

We are sure that our readers will receive with feelings of 
intense joy the tidings that,Captain Roberts's “ monkey’ did 
not “come to grief through constitutional weakness in its 
back,” while to Captain Koberts himself the knowledge of 
the spinal stability of his “ very useful invention” (to quote 
Mr. Weigall’s words, not our own) must be the cause of 
unalloyed bliss. Seeing that the “ monkey's” back bas not 
yiekled to the force of impact, perhaps Captain Roberts, or 
Captain Roberts's solicitor, or the “monkey” itself will relieve 
our anxiety by informing us to what anatomical disturbance— 
if any—the (we trust temporary) withdrawal of the animal— 
no, we beg pardon, the “ very useful invention” —from public 
life is due. 

It may be as well to add for the information of our readers 
that Captain Roberts’s “ monkey” consists of two castings, one 
suspended at a short distance beneath the other by a pair of 
bolts which pass through lugs at the sides of the castings. 
On this duplex “monkey” being let fall, the lower casting 
hits the head of the pile, and immediately afterwards casting 
number two is supposed to slide down the bolts and hit cast- 
ing number one. Captain Roberts — according to Mr. 
Weigall’s statement—believes this “to be a very useful in- 
vention :”’—-We don’t. 


PacasMayo asp Casamarca Ratsway.—The first section 
of this Peruvian line, from Pacasmayo to Guadaloupe, has 
been inaugurated by the Minister of War. Mr. H. Meiggs 
was contractor. 

Kvrracise Hansovr Works.—In our notice of these 
works, last week, it was stated that the construction of the 
Manora breakwater had been delayed owing to the differences 
of opinion among the engineers of the Public Works De- 
partment, to whom the execution of the works was for 4 
time intrusted. The execution of the works has been from 
the commencement, and is still, and, it is to be hoped, will 
remain till their completion under the immediate charge of 
Mr. Price, an officer of the department. The differences of 
opinion alluded to existed among the superior officers of the 
department, who, at first, had the eral control of the 
works and the duty of advising the Government as to their 
conduct. Those duties have, since the resumption of the 
works in 1868, been placed in the hands of Mr. who 
was then appointed consulting engineer by the India Office, 
but the executive duties remain with Mr. Price as before. 
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RANDOM NOTES FROM NORTHERN INDIA. 
N.W. Paovinces, February, 1971. 

For some months the press of India has devoted consider- 
able space to the battle of the gauges, but, if the truth 
must be told, a more one-sided battle was never fought, for 
your Indian contemporaries are all but unanimous in their 
condemnations of the brake of gauge. 
bold spirit suggests that it would be better to have narrow 
gauge and light railway than no railways at all, and that 
in discussing such a subject as that of the wide extension 
of our Indian limes, there are other considerations besides 
purely military ones which should be borne in mind, but 
such voices are but few. 

It is much to be feared, that in the discussion, the subject 
treated on is too often but little onderstood by the writers, 
and indeed this is the inference which one would be inclined 
to draw from the sweeping condemmation, unsupported by 
any proofs or reasoning, Which the proposed introduction 
of narrow gauge lines into’ this country has met with from 
the majority of the Indian journals. India absonds in 
amateur engineers. Commissioners make canals. Collectors 
build bridges. Doetors erect gaols, and every young subal- 
tern is already a hhalf-fledged engineer, for it is indeed aj- 
tonishing how little time it, takes to transform a dash 
young son of Mars intoa “puccal’ engineer, and how 
‘pecial training or experience is reqniréd ‘before hie finds 
himself filling a responsible position in the P.W.D. It is, 
however, but right to remark that the days-of amateur 
engineering are gratually passing away, and thatthe magic 
transformation from the profession of the sword to that 
one which flouristes best in the piping time of peace is not 
such a common oceurrence as it was. g 

Nothing strikes an engineer mbre forcibly (anit iadeed 
unpleasantly) on first coming to India than the sma)! im- 
portance which is attached to special training in matters 
connected with his profession, and the impression which 
appears to prevail thet engineering is @ sort of thing that 
can be acquired with the least possible amount Of trouble 
or application, It is at times amasing 16 hear young 
military men, who have no knowledge whstscever of, or 
taste for engineering matters, talk lightly of “taking to 
engineering and going into the P.W.D.”; the attraction 
being not any love of our scientific , profession, bat the pro- 
spect of the increased pay which the civil employitient brings 
withit. Surely such young men, without business ‘habits, 
special qualifications or taste for and with the 
training of idleness which life in an Indian military station 
vives, are not the material from which to moald the engi- 
neers who are reqaired to develop the vast resources of this 
reat empire. 

A variety of opinions have been expressed with reference 
to the new Civil Engineering College lately established at 
home for training young men for the Indian Public Works 
Department. Some question the necessity for auch a college 
where there are so masy universities at home with excellent 
cogineering classes attached to them, and they hold that if 
the Government made their service attractive by fairly and 
liberally treating civil engineers, they could always com- 
inand superior men (because they would combine experience 
with theory) to those who are likely to emanate from the 
college. ‘The general impressign would appear to be faveur- 
able to the new system, but many out here have their doubts 
as to whether sufficient attention and time will be devoted 
to practical training, for there is an impression that pure 
theory will have the asvenda@mey. Indeed, most English 
engineers who have had professional experience in those 
countries on the Continent’ where the civil engineers are 
educated by Government bear testimony to the fact that 
these gentlemen are often wanting in practical experience, 
and that so much of their time and attention is devoted to 
theory that most of the actual supervision of the work is left 
to subordinates, while the engineeers sit in their offices, and 
too often throw impediments im the way of progress (as 
English engineers and contractors know to their 

t), by theoretical hairsplitting routine and red tape. If 
the writer’s memory serves him correctly, the present able 
president of the Institution of Civil Engineers, whose wide 
continental experience is well known, alluded to this in his 
aldress to the Igstitation on the occasion of his election as 
president, 

Some comments have been passed on the strange fact that 

i a country whereso much importance is justly attached to 
is, leave rales, and pension as in India, net enewerd about 
or the ether appears in the prospectus of the new Civil En- 

eccring College, but the fact is, these are the points which 
badly stand investigation. Status there is Rone, the leave 
iuted is illiberal to a degree, and the pension is indeed 
it a small attraction, as it requires such long service that 
w ever enjoy it. It should be the interest of the Govern- 
ut to offer facilities to these engineers t6 pay occasional 
* to other countries, and thas let them keep pace with 
engineering progress of the age, insteadof letting them 

t rusty in an Indian jungle, or out-of-the-way station 
!orten years at a fime, and on the score of health it seems 

that men whose oecepation them, more 

i any others, to all the ils of this trying te should be 

d of the (necessary) opportunities of recruiting their 
i which are offered to all the other higher services of 
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Progress or Bugsos Ayres.—The commercia! movement 

Uuenos Ayres amounted in 1561 to 824,331 tons. 
‘he corresponding total was 512,690 tons; and in 1609, 
a 30,000 tous. 


Occasionally some | 


| present intentions of the Government.” In reply Mr. Grant- 


| down —dauring the present financial year, but 645 only had 
| really been opened. He further remarked that on only one 
|long State line, namely, the Lahore-Peshawur Railway, 
‘have works been actually commenced ; but that several 


PARLIAMENTARY NOTES. 

Tue demands upon our space last week prevented us from 
publishing our usual weckly summary of matters of en- 
| gineering interest dealt with in Parliament, and we have 
| therefore on the present occasion to clear up arrears by 
stating briefly facts which properly ought to have been 
| recorded in our last number. Fortunately these facts are 
| but few. On Thursday, the 28rd ult., Sir J. Hay, in the 
| absence of Lord Henry Lennox, made some inquiries about 
| the Committee on Naval Designs now sitting, but no 
| specific information was,elicited, Mr. Goschen stating that | 
| it would be more convenient to postpone the reply until he 
introduced the navy estimates. On Friday the 24th ult., 
there-was a-btief discussion about the Finn Valley Railway 
Bill which bad been rejected in Committee, and which 
Viscount Lifford moved should be referred to another 
Committee on the score that it had been considered on a 
day when the witnesses in favour of the Bill were not in 
attendance. ~After'a few remarks from the Duke of St. 
Albaus and others, however, the motion was negatived with- 
Gut adivision. The same evening, also, in the House of 
8, Major Waterhouse inquired of the Under 
Seqretary of. State for India “what progress had been 
toade in the construction of the Guvernment lines of rail- 
way in India towards giving effect to the announcement, 
made at the close of last Session, that it was the intention 
of the Government to commence laying down railways to 
the extent of 800 miles; and whether any and what lines 
had already been commenced ; and, if not, what were the 


, 


Duff denied that any such announcement as that referred to 
had ever been made. tle siated, however, that of the 
800 ‘additional miles of railway which Lord Mayo had 
announced in April, 1870, he had hoped to open—not lay 





other lines have been, or are now. being, surveyed, and that 
now the gauge question is settled the various works will 


| question of gunboats not having been referred to that Com 


mittee, while as regarded 
| defences, such as the 


present financial year. 
Mr. Corry, whether he 
the evidence taken before 
and in reply he stated that on that point he should reserve 
his decision until after the Committee have concluded their 
labours. On the same evening, also, Mr. Kinnaird inquired 
of the Under Secretary of State for India whether, “ bear- 
ing in mind the important military results obtainable by 
continuous gauge on railways in a time of war,” it was the 
intention of the Government to adopt the new. 8 ft. 3 in. 
gauge for lines to be constructed from the Punjab to the 
frontiers; and in reply, Mr. Grant-Duff stated that the 
3 ft. 3 in. gauge would—notwithstanding the break of gauge 
thus introduced—be adopted for the lines mentioned. 

On Tuesday the only matter of engi interest dealt 
with was Mr. Brace’s Trades’ Union Bill, which was taken 
into consideration as amended. Further amendments were 
proposed by Mr. Winterbotham, but were negatived. 


F 


THE BECKTON GAS WORKS. 
Tue Beckton Gas Works, so far completed that the 
manufacture of gas was commenced there on a large scale 


in November last, continue to give the most satisfactory 
results, and by degrees the great capacity of the establish- 





| ment is being developed. During the winter only one of 


the large retort houses was kept at work, producing some 
24 million feet of gas per day, and supplying more or less 
the various stations and works of the Chartered Company. 
These smaller works, indeed, made use of the gasholders at 
Beckton as reservoirs from which to draw, when the 
demand, which was unusually great last winter, threw any 
pressure upon them. Indeed, the works at Curtain-road 
and Goswell-street might have ceased to manufacture 
altogether, and have trusted entirely to Beckton, but it waa 
not considered prudent to ineur this responsibility until the 
efficiency of the new establishment had been thoroughly 





be proceeded with, with all possible speed. 
On Monday, the 27th ult., Mr. Goschen introduced | 
the navy estimates, and Mr. Graves brought forward a | 
motion concerning the defence of our commercial harbours. 
Both these matters are considered fully in our last number, | 
so that we need not say more about them here. The same | 
evening, also, Colonel Barttelot asked the Secretary of | 
State whether he would postpone the vote which included | 
the Martini-Henry rifle until the House had decided whether | 
a committee should be appointed to consider that weapon | 
farther; this inquiry eliciting a sensible reply from Mr. | 
Cardwell, to the effect that the qualities of the rifle had | 
been sufficiently investigated, and that the time had now 
arriyed when * inquiry must terminate and action must | 
commence,” | 
On Tuesday the 28th ult, Mr. Samuelson inquired what | 
was the reason of the delay in the appearance of a report | 
by Royal Commission on Coal Supply appointed about five | 
years ago, and received a reply from Mr. Vivian, who, after | 
haying stated that the delay was to be mainly attributed | 
to the magnitude of the subject to be dealt with, to the 
circumstance that one important member of the Commission | 
had died, that three important members of it had been | 
seriously ill, that the noble chairman of it had since its | 
appointment accepted high office which involved the dis- | 
charge of duties probably of a more important character, | 
and that several heads of inquiry had been completed, ex- 
pressed a t that the labours of the Commission would be | 
contluded within three months. The same evening there | 
were discussions on the armament of Gibraltar, and the | 
export ef arms, and on the House going into Committee on 
Mr. Bruce's Trades’ Unions Bill, that Bill was, at Mr | 
Bruce's suggestion, divided into two parts, to be considered | 
separately. | 
We have now caught up our arrears, and must proceed 
with the matters which properly belong to this week's sum- | 
mary. On the night of yesterday week, in the House of | 
Lords, the Earl of Lauderdale moved for a return of the} 


} 
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number of armour-clad vessels at present available for coast | 
and harbour défence, not drawing more than 16 ft. of water, | 
‘and capable of resisting 12-tom and 18-ton guns. After a 
| brief discussion—in the course of which the Earl of Camper- 
| down expressed lis belief that there were no vessels in com- | 
| mission or reserve aiswering to the conditions stated—the 
motion was agreed to. On the same evening, also, the 
House of Commons went into Commitiee on the second part 
of Mr. Bruce's Trades’ Union Bill, by which it is proposed 
to amend the criminal jaw relating to masters and workmen. 
After some alferations had been proposed and nezatived, the 
clauses were agreed to. On Friday, on the House going 
into Committee of Supply, a vote of 70,000/. on account for 
the Post Office and telegra; hic service for the year ending 
March 81st, 1872, was agreed to. 

On Monday Sir J. Elphinstone asked the First Lord of 
the Adastralty whether, before committing the country to a 
large expenditure upon ships for harbour and coast de- 
fence, he would submit the type of ships which he intended 
should form that force to the consideration of the Committee 





tested. With the starting of a second retort-house, and 
the production of double the quantity of gas, of course the 
work to be done by the London establishments in connexion 
with Beckton is still further diminished, and some of them 
are on the point of closing, including the City of London 
Gas Works, whose holders will, however, remain until the 
expiration of a stipulated term, when their removal will 
become compulsory. ‘The arrangements for receiving the 
coal supplies at the pier and delivering them into the re- 
tort houses are extremely satisfactory, and the means for 
unloading are equal to the full capacity of the works, that 
is, about 1000 tons per day. Six cranes are employed —~ 
three on each side of the pier—so that two vessels can be 
discharged at once into the wagons upon the pier, whence 
they are transferred by locomotives luto either of the retort 
houses as desired by the signalman who regulates the direc- 
tion of the traffic. 

At a lower level, that is on the coke floor level, a system 
of railway communication is being laid, by which the coke 
transferred into the wagons, can be taken out of tue retort 
houses and conveyed upon the wharf side, ready for sbip- 
ment into barges. There are constructed 1600 ft. of quay, 
80 that ample space is allowed for boats to lie alongside. 
Moreover, the small creek that marks one of the boundaries 
of the Beckton Works is to be made serviceable for the 
accommodation of lighters. When these arrangements are 
complete, and especially when the junction between the 
works and the North London Ruilway is finished, the com- 
pany will not only cease to Jabour under difficulties in the 
removal of its coke, but will be able to place it in the 
market at a very favourable figure. This is a matter of 
considerable importance, when the make of coke is so ex- 
tensive, and its regular removal a matter of necessity. 








Tue Isstitvrion or Civit Exoryaers.—At the meeting 
of this Society on Tuesday, the 4th instant, Mr. Charles B. 
Vignoles, FAS. President, in the chair, eighteen candidates 
were balloted for and declared to be duly elected, including 
three mem viz.: Mr. Robert Lunn, Middle Level Drain- 
age, March; Mr. Joseph William Trutch, Commissioner of 
Lands and Works, and Surveyor-General of British Columbia ; 
and Mr. Henry Wood, Saperintending Civil Eugineer, H.M. 
Dockyard, Portsmouth. Fifteen _S- were elected 
associates, viz.: Mr. Henry Brady, Engineering Staff of the 


| London and South-Western Railway; Mr. Edward Buck- 


ham, Engineer and Surveyor to the Corporation of Maid- 
stone; Mr. Archibald Davis Dawnay, Coal Exchange; Mr. 
Sydney Gedge, M.A., Old Palace Yard; Mr. George William 
Goodieson, Liverpool; Mr. John Jackson, Wansiord, Hunt- 
ingdonshire; Mr. Christian Hendrick Meijer, Contractor's 
Staff, Portsmouth Dockyard Extension Works; Mr. Edwin 
Muir, Resident Engineer, Rochdale Canal Navigation; Mr. 
Howard Devenish Pearsall, Student Inst. C.E., Assistant- 
ie mg P.W.D., Government of India; Mr. Thomas 
Mellard Read, Liverpool; Mr. Campbell Thomson, Assistant- 
Engineer, P.W.D., Government of india; Mr. John Thom- 
son, 3 Mr. Robert Vawser, Borough cy wwe of 
Wurrington ; Mr. James He Whittle, Principal istant- 
Engineeer, Great Southern Railway of Buenos Ayres; and 





| now sitting on ironclad ships, or to obtain their opinion as 


| to the type of vessel or vessels they deemed the best suited | 


Mr. Goschen, in reply, said that, as to | the 


for that purpose. 


gunboats, the Government did not propose to delay their / 
construction till the report of the Committee appeared, the 


Mrs William YuilJ, Assistant Resident Engineer, Breakwater 
Works, Aberdeen. The Council that, acting under 
provisions of Section IV, of the Bye Laws, they had 
recently admitted Mr. Alfred Henry Hollis, a Student of the 
Institution. 
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FRIDAY, APRIL 7, 1871. 
THE RAILWAY TELEGRAPH LINES. 

Tue history of the events which have resulted 
in the passing of the Telegraph Acts of the last 
three sessions, enabling the Post Office to acquire 
and work the telegraphs in the United Kingdom, 
forms perhaps one of the most remarkable and 
startling chapters in the annals of recent legisla- 
tion, 

The powers given to the Postmaster-General 
under the Telegraph Acts of 1868, 1869, and 1870, 
are exceedingly large and varied, enabling him not 
merely to acquire all the property, rights, and in- 
terests of the different telegraph companies, but 
also those of the railway companies, some of which, 
as in the case of the South-Eastern and London, 
Chatham, and Dover Companies, possessed and 
worked a lucrative commercial telegraph business 
of their own, while other railway companies pos- 
essed interests in the telegraph property upon their 
both real and reversionary, scarcely less 
valuable in their nature. It does not appear from 
a reference to the minutes of evidence taken be- 
fore the Committee that the Government contem- 
plated, in the first instance, obtaining the monopoly 
of the right of transmitting telegraph messages, 
possessed by the State in the case of post letters, and 
no monopoly clause is to be found in the Telegraph 
Act of 1868; it was, however, at once discovered 
that without a monopoly clause the railway com- 
panies, possessed as they were of the great — 
thoroughfares of the kingdom, would practically 
have been in a position at once, not only to compete 
for, but really to monopolise, the telegraph traffic 
throughout the kingdom. A supplemental Act was, 
therefore, quietly passed in the following session, 
which, while professedly a money Act, contains the 
necessary monopoly clause, making it penal for any 
railway or other company to send telegraph mes- 
sages other than for the purposes of purely railway 
business. 


unes, 





Marvellous as have been the effects resulting from 
the introduction of the penny postage system, the 
changes brought about are merely the results of a 
wise and timely reduction in the scale of rates. In 
the case we are however dealing with, the change 
represents the actual transfer to the State of some 
of the largest, most im t, and prosperous 
commercial undertakings in the country, and also 
the arbitrary deprivation in the case of the railway 
companies of telegraph interests, both direct and 
indirect, of an exceedingly valuable nature ; it is, 
however, only fair to add that compensation for the 
loss of these rights and properties is provided for in 
different clauses in the Act, and, so far as the tele- 
graph companies are concerned, it may be safely 
said that they have certainly obtained full and ade- 
quate compensation. 

The business hitherto carried on by the various 
telegraph companies in this country, although of 
comparatively recent origin, has shown a supris- 
ingly rapid development, so much so as to vie almost 
in the extent and importance of its operations with 
the business done by the Post Office itself, in fact, 
the nature of the business being in both cases so 
identical, was of itself sufficient to point to the 
necessity for the absorption of the one by the other, 
which has now been accomplished, 

When, however, the magnitude and exceeding 
complexity of the interests involved in the acquire- 
ment of the telegraphs is fully considered, as we 
seareely think it has been sufficiently hitherto, the 
wonder is that these gigantic undertakings. should 
have been so quickly and so quietly transferred to 
the State, and that the passing of these Telegraph 
Acts should have been attended with so little difli- 
culty and opposition, 

For the accomplishment, thus rapidly and suc- 
cessfully, of this great work of the national acquire- 
ment of the telegraphs the country is indebted to 
the untiring energy, consummate skill, and tact of 
the present Secretary to the Post Office, Mr. Scuda- 
more, to whom, it should be remembered, the credit 
is also due of having initiated and carried to a 
successful issue nearly all the great Post Office 
improvements, of which the Post Office Savings’ 
Banks and Pattern Post are perhaps the most 
notable examples. 

In his two masterly and exhaustive reports to 
the Postmaster-General on the proposal for trans- 
ferring the telegraphs to the Post Office, Mr. 
Scudamore has given us in a condensed form all 
that we could desire to know of the rise and pro- 
gress of telegraphy, both in our own and other 
countries. In the valuable tables and statistics which 
accompany the reports will also be found, as far 
as figures can show it, the progressive development 
of the different telegraph companies from the time 
of their formation down to the present time; and 
it is upon this remarkable and almost unparalleled 
progressive development of telegraph activity, 
together with the constantly increasing value of 
telegraph property in this country of late years, 
that Mr, Scudamore bases his conclusion, that its 
acquirement by the State cannot fail in a financial 
point of view to be highly advantageous to the 
country. In the soundness of this conclusion 
we fully concur, and also in the opinion which he 
frequently expresses, both in these reports and in his 
evidence before the Committees, that the longer the 
purchase of the telegraphs was deferred the more 
difficult and costly. would the purchase become. 
That the 10 per cent. annual progressive increase 
or growth of telegraph business which seems to 
have oceurred during the last eleven years will be 
fully maintained in the future we do not believe, 
as one of the chief elements which led to so rapid 
an increase will in future be wanting—namely, the 
effect produced by frequent reductions in tari 
However, there is, we think, full evidence to show 
that the future growth of the telegraph business 
will be very large and fully sufficient to recoup the 
large sums which have been paid by way of com- 
pensation to the telegraph companies, and what 
still remains to be paid to our principal railway 
companies for their share in this most valuable pro- 

erty. 

To make sure of the larger telegraph companies 
in the first instance, appears to have been Mr. 
Scudamore’s policy, as may be seen by the ad- 
vantageous terms of their} ents ; he then suc- 
ceeded in making terms with the smaller telegra 

companies and the few railway companies, w 

were at the time of their acquirement, actually en- 
gaged in the business of commercial telegra 
the latter appearing to have been dealt with in an 


~ 


equally liberal manaer. The terms of settlement with 
some other railway companies, who were either not 
alive to the value of the y they were parting 
with, or the period of w nts with the 
telegraph companies had a g time to run, 
appear to have of a much less advantageous 
nature. There still remain, we understand, a t 
number of railway companies with whom Lhe Post 
Office have not yet made terms, the length of 
whose railways may be roundly stated to be 
about 5000 miles, and whose paid-up capital is 
little short of 200,000,000/., and if the accounts we 
hear are at all trustworthy there is every reason to 
expect that the claims will only be settled by the 
process of arbitration. 

The amounts paid to each of the telegra 
panies are given in the schedule to the 
Telegraph Act of 1869, and are as iheoe : 


Amount payable to 
- com 

the Telegraph 
Acts.. 


£ a. a. 
2,988,826 9 0 


com- 


The mp International Tele- 
The Weitish ott Teak Magnetic Tele- 


graph Company 1,243,536 0 0 
Reuter’s Telegraph Company (Li- 

mited) 726,000 0 © 
The United Kingdom Telegraph 

Company ; . 668,264 9 11 
The Universal Private Telegraph 


Company 164,421 10 0 
The London and Provincial Tele- 
graph Company 60,000 0 0 
£5,715,048 8 11 
The Electric and International Telegraph Com. 
pany, the oldest and most flourishing of the tele- 
graph companies, had, at the time of its acquirement 
by the Post Office, 10,289 miles of telegraph line, 
a mileage co-extensive almost with that of the rail- 
ways in this country, whose lines for the most part it 
traverses. Its paid-up capital was 1,169,874/., con- 
sequently it appears to have received about 251/. for 
each hundred pound of its share capital, or something 
like 285/. a mile for every mile of telegraph line it 
; this, at 4 per cent, interest, would repre- 
sent about 11/. 8s. as the value of its net receipts per 
mile, The amount paid by the Post Office in the 
case of the South-Eastern and London, Chatham, 
and Dover Railway Telegraph claims, would in the 
same way be equivalent in annual value to 35/. 
net receipts per mile on the whole of the mile- 
age of those railways. Assuming, therefore, that 
the telegraph value of the interests of the other 
railway companies, who had not yt settled, to be 
some intermediate point betwevn the 35/. per mile 
obtained by these two railway companies and the 





11/. 88. per mile paid to the Electric and Inter- 
national Telegraph Company, say, for instance, 
20/. per mile, we should get, roughly, something 


like 100,000/. per annum as the value of the rail- 
way companies’ interests on the 5000 miles of tele- 
graphs on their respective lines. Already the 
amounts paid by the Post Office in settlement of 
the telegraph companies’ claims and such of the 
railway companies as have come to terms, exceed 
8,000,000/., and if to this we add the capitalised 
value at 4 per cent. of this 100,000/. per annum, we 
shall find that the transfer of the telegraphs to 
the Post Office will have from first to last cost the 
country something like ten and a half millions 
sterling—an amount, it is true, greatly in excess 
of Mr. Scudamore’s estimates, but still in our 
opinion very much less than the real marketable 
value of this most remunerative property. 








GUNPOWDER FOR HEAVY GUNS. 
‘Tue irregularities observable in the results of the 


tariff. | proof of the 35-ton gun at Woolwich have reopened 


a question which was thought to have been de- 
finitely settled by the careful experiments of the 
Committee on Explosives. ‘This question is the 
exact form and size of grain that ~— given = 
powder for use in our heay . In an article, 
which appeared in our joumet lant week, we dis- 
cussed at some | the various pointa connected 
with this subject. It will, therefore, be unnecessary 
here to repeat them, or to do more than mention that 
the Committee on Explosives, under the presidency 
of Colonel Younghusband, K.A., have resumed 
their labours, with the view of solving this question. 


In pursuance of their , they carried out 
some experiments at § on Wednesday 
and Thursday last week, w had an important 
bearing on the question at issue. The ice was in- 





tended to determine the quantity of pebble powder 
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well as for guns 


ENGIN EERING. 
and rifled to a 6.3 bore, and is 
The gun was 


The new | )-in. gun is about the same weight as the fired with L.G. and pebble powder, the pressures 
le 


12-in. 600-poun its weight being 24 tons 19 cwt 
| qra The proj ctiles fired on the recent occasions 
were Palliser shells, weighing empty, 535 Ib.. 
common shells brought up to the same weight with 
lead. The piece was mountedon a 23-ton gun wrought. 
iron sliding carriage, of 56} cwt., and wrought-iron 
platform, fitted with hydraulic buffer, containing 
12 gallons of oil, and a piston with three holes 


of “ths of an inch in diameter. The details of the | 


practice are given in the following Table 


Tuble Showing the Practice with the 11-in. Gun. 
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Phe velocities having been taken 


to muzzle 


to approximate the r 
velocitie Lhe 
Captain Noble's crushers placed in a 


pressures recorded were 


copper cap at 


| being taken by crushers placed in copper caps at 
} 


the end of the bore The practice is shown in 


and | the following ‘Table 


Table showing the Practice with the 6.3 in. Gun. 
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' the ve ties V e observed a 


: ; at a distance Of) equal charge of 
75 yards from the gun, 10 ft. must be added in| 


| The general conclusions derivable from the fore- 


going ‘lable, as well as from the results of some 
previous experiments made by the committee, are 
| that the service L.G. powder gives uniform results 
| in this converted gun, the previous experiments to 
| which we have referred showing that 15 Ib. of pebble 
| powder, with a 901b. Palliser shell, gives a mean 
| velocity to the projectile of 1290 ft. per second, 
with a pressure on the gun of 7.8 tons. On the 
other hand, 15 tb. of L.G. powder gives 1264 ft. per 
second only, with a pressure of 17.5 tons. An 
ebble powder thus gives 26 ft. 
more velocity to the heavy projectile, and reduces 
the pressure at the end of the bore by more than 


aken by! one-half. We may also observe that in the pre- 


| vious series of experiments to which we have re- 


with the exception of No, 2—the rear end of the | ferred, the detailed results of which are before us, 


bore of the gup Where the pressures are not re- 
rded they have not yet been 
ervushers having been placed at the rear of the pro 


uscertained, the 


jectile which have to be recovered from the sands. 
In round No, 2 the crusher was placed at the reat 
of the proj tile which was afterwards recovered 
The R.L.G pres nied unmistakabk iy of we 
violent action, having in Round No, 1 completely 
crumpled up the cap which it rried ut ‘ 
gun $4 yards to the front i velocity of tl pr 
jyectil was exceedingly | put 1 hav bee! 
owing to the fact that this was the first round fired 
from the gun since its proof, an l there n Ly have 
been influences tending to d h | ty [he 
last round of the series, fired after t gun had got 


| regards the pebble powder show it to be far superior 


20 Ib. of pebble powder gives a 90 Tb. Palliser shell 
a mean muzzle velocity of 1445 ft., with a mean 
wessnre of 12.9 tons. It is therefore possible that 
y using pebble powder we shall increase the ve- 
of the projectile by 180 ft. per second, and 
et reduce the pressure by one-third, as compared 
with the battering charge of L.G. powder, which 
was fixed at 15lb. L.G. with a 9U Ib. projectile 
when the gun was proved, 
Che further testing of this 6.3-inch gun for range 
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that ought to be used as a service charge for the | bore, was an 8-in. gun, but it has been lined with a! It will be remembered that this line was to extend 
new 1l-in. Woolwich muzzle-loading rifled gun, as | wrought-iron tulx 
of a somewhat smaller calibre. | at present the oniy gun of its kind. 


| across the eity of New York. from south to north, 
| branching off to the east and west, at. the northern 
jend, and running for a great part of its length 
| beneath Broadway, the whole width of which was 
to be occupied, all the houses underpinned, and a 
lower storey constructed, with side walks at the rail 
level, the street being maintained at its original 
level, and carried on a system of columns. and 
girders. The estimate for this line was 320,000/. 
per mile 

| ‘The railway now under the consideration of the 
State Legislature, is a high level line, and is termed 
the Viaduct Railway, aud the scheme is supported 
by some of the most wealthy and influential men of 
New York City. Amongst whom may be mentioned 
| Alexander T. Stewart, who has been a prominent 
| advocate of metropolitan railway communication in 
| the city for the past six or seven years. 

| ‘The route laid out for the Viaduct Railway com- 
|mences at a point near Chambers-street, between 
| Broadway and Chatham-street, and running north- 
j}wards for a short distance, it divides into two 





ig | branches, the one running north-east, through the 


| blocks, and across the streets between the Third 
Avenue and the East river, the other running north- 
| west, across Broadway, and west of the Sixth 
Avenue, and north to the Harlem river or Spuyteu 
Duyvil Creek. By this route it is proposed to afford 
an easy means of communication between all parts 
of New York City, and the configuration of the 
island upon which it stands, fayours the proposition. 
The width of the city is so small, and its length so 
great, that two lines, starting from the extreme 
north, or widest part of the island, and converging 
towards the south, until they meet in the most 
crowded business centre of the city, would afford 
all the accommodation necessary. We believe that 





if New York is to have a metropolitan railway, a 


| high level line is the best system to adopt, for, if 





and aceuracy is being carried out, and upon the 
termination of the trials, if suecessful, it is probable 
that 100 of these guns will be ordered forthwith foi 
the Indian Government. ‘The results obtained as | 


' 
into we rking order, and whe n it w f from} ¢o the powder in ordinary use for heavy guns, | 
any suci influences, offers a « ‘ } willl) although we are inclined to think that a smaller | 
the first round. In this case the violent action of | kind of pellet powder—that of in. diameter, and | 
the R.L.G. powder was again parent, the edg *, in. deep, cylindrically shaped and with convex } 
of the crusher cap being distorted and bent over, | ends—would produce still better results. At any| 
the crusher was disconnected from the cap and de-| pate we presume the Committee on Explosives intend | 
posite l in the bore of the gun a few inches from the | to give this powder, which they can obtain from | 
USEC, | Hounslow, a fair trial before they conclude their 

lo arrive at the value of the results of the ex- labours. 
periments with the 1l-in. gun, we must first refer 


to the behaviour of the two kinds of powder in the 
12-in. 600-pounder gun. From known results in 
tis case we find 67 Ib. of the R.L.G. powder, giving 
muzzle velocity of 1168 ft., and a pressure of 
22 tons in the chamber, and 85 Ib. of pebble powder, 
giving a muzzle velocity of 1300 ft. per second, with 
a chamber pressure of 17 tons to the inch. In the 
ice with the ]1-in. gun, it will be seen that the 
me quantity of pebble powde r—S5 lb.—with a 
projectile 65 lb. lighter than that used in the 1]2-in 
eur gave 29.6 tons pressure, 5o far it has been 
made clear that the increased length of chamber 
has materially increased the longitudinal pressure 
of the explosive gas A comparison « f the results 
of the R.L.G. rounds in our table with those fired 
with pebble. powder shows in favour of the latter 
75 lb. of which gave only 19.7 tons pressure, as 
gainst from 31.9 to 34.5 tons with 79lb. of the 
forme: Again, the 34.5 tons pressure from 70 Ib 
of R.L.G. powder is only about balanced by the 
pressure from 90 lb. of pebble powder, which is 
#5 tons, giving an excess of charge of nearly one- 
third in the case of the pebble powde : 

‘The next series of experiments was made with a 
6.3-in. Palliser converted (€8-pounder) gun. This 
was the experimental test for utilising the heavy 
amooth-bore guns and carriages now in position in 


t 


forts in India. The present we as a smooth 





NEW YORK METROPOLITAN 
RAILWAYS. 


properly constructed, it ought, while costing far 


| less than an underground line, to interfere but little 


with property, whilst the geometrical plan upon 
which the greater portion of New York is laid out, 
favours the construction of a line of railway through 
the centre of the blocks, so that the houses on each 
side of the blocks need not be disturbed, and their 
value would be reduced chiefly by the width taken 
up by the railway running between them ; moreover 
this width may, if desired, be reduced to that needed 
for a single line, the viaducts being constructed in 
two stories, the up train running on one level, and 
the down train on another, and both levels being 
made to converge at the termini of the lines. 

A clause in the Viaduct Railway Bill prescribes 
the maximum fares upon the Western and Eastern 


| lines respectively at 15 and 20 cents, and also con- 


tains provisions for the regular running of work- 
men's trains to accommodate the labouring classes, 
at fixed fares of 5 cents, It is, moreover, prescribed 
that before work is commenced 1,600,000/. of the 
capital shall be subscribed, and that the railway 
shall be begun within one year after the passing Of 


| the Act, and finished within five years. 


Whether this scheme takes shape remains to be 
seen ; so many having the same purpose have proved 
abortive, that the prospects of a metropolitan 
railway for New York begin to appear somewhat 
doubtful ; but on the other hand, it is to be re- 
membered that the present project has for its re- 


Tur proposition for relieving the over-crowded | presentatives, interest, capital, and ability in greater 
streets of New York City, by the construction of a| abundance than any of the previous similar under- 


metropolitan railway, is again before the legislature, 
and it is, we believe, probable that the present Bill 
will be passed, so powerfully is it supported; but 
whether the scheme will be carried out, after it has 


received the State sanction, is 
doubtful, matter. A great variety of schemes have 
from time to time been proposed for metropolitan 


railways in New York City, and some of them 
were so far advanced that contracts for their con- 
struction had been prepared, while some of our own 
engineers who possessed considerable experience in 
this class of work, had been consulted on the sub- 
ject, and had supplied drawings and estimates based 
upon the London metropolitan system. As for the 
schemes which emanated from New York itself, 
they were more or less ingenious and extravagant, 

while some were. perfectly impracticable, as, for | 





| takings. 


AMERICAN TECHNICAL JOURNALS. 


Ix a recent number, the Scientific American 


another, and very|honours us with a somewhat long and rather 


flattering criticism in answer to some remarks we 
made upon a late occasion on the subject of Ame- 
rican technical journals. In the course of this 
criticism our contemporary observes very sensibly 
that a successful American cditor must know. what 
pleases his supporters. ‘This is doubtless true, and 
possibly we partially lost sight of the fact when w« 
passed our strictures upon the Scientific American 
Indced, it is somewhat difficult for ua to regard this 
matter from the same point of view as our con- 
temporary. To do so we must put ourselves in 
his place; we must remember that the Scientijic 


instance, the absurd elevated or Greenwich-street | dmericax is produced to benefit a trade—that is, a 


line, upon which considerable money was expended, 
and a profound failure effected. ‘The Arcade rail- 
way écheme excited probably more discussion than 
any other, whilst it had the advantage of being de- 
veloped by some of the leading American engineers. 








patent procuring trade; that it belongs to a land 
where the liberty of the press has long since 
degenerated into license and abuse, where ‘ spice 
and piquancy” mean, too often, coarseness and 
vulgarity ; and that it circulates some 38,000 copies 
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weekly. (We unintentionally under-estimated the 
large sale of our contemporary the other day). If 
we take this last circumstance alone we have a clue 
to the professional status, and consequently to the 
professional importance of the Scientific American. 
Looking nearer home, we see several of our cheap 
weeklies approaching more or less nearly to the 
class of the “ penny dreadfuls” which command a 
sale almost fabulous—to be reckoned by the 100,000. 
But no one dreams of comparing these to our better 
class serials, nor to our monthly and quarterly 
magazines. They. serve their purpose ; they circu- 
late amongst the masses—the great unwashed ; and 
they bring profit to their proprietors, So with the 
Scientific American. It is famous, for it has achieved 
success ; its owners are satisfied, for it is a source 
of profit. It is seen everywhere upon its native 
soil, and it serves to draw inventors towards its 
offices from every State in North America, ‘“ And 
yet it is not happy,” for it wants more than this; 
it seeks to put itself forward as the representa- 
tive engineering paper of the United States. This 
is a little too presumptuous. As a patent sheet it 
is good; as a sheet full of odds and ends, of 
cuttings and reprints, it is very good ; but to be an 
engineering representative journal it has no shadow 
of pretension. Let us be just, for in saying that 
no such journal as ENGINEERING could possibly 
exist in the United States it acknowledges to a 
certain degree its own shortcomings, and inferen- 
tially appeals to us to aid it by circulating our 
journal amongst those engineers who require some 
better food than the Scientific American can afiord 
them. It asserts that the United States are not 
yet fit to support such a journal as our own, but 
it says that when the time does come for such a 
serial, * there will be no difficulty in finding a pxd- 
lisher.” Certainly not, but the task of organising 
an efficient editorial staff for such a paper might be 
found no easy one. 

Perhaps what they say is true; perhaps the 
profession in the United States could not support a 
3 ae like our own, though on this point we still 

old our own opinion partly based upon our ‘‘ ex- 
tensive and ever increasing circulation in America,” 
partly from the knowledge that the United States 
can boast of so many real engineers, not men of 
training and schools necessarily, but men of genius, 
and of so large a number of reading, thinking, and 
educated mechanics] and artisans, these latter 
being as a rule conspicuously the superiors of the 
corresponding class in this country.. Would not 
these be sufficient to support a real engineering 
paper? We believe they would. Not that such a 
journal could circulate its 40,000 copies weekly, any 
more than can the Quarterly Review achieve the cir- 
culation of the Fannu/ly Herald, but vast circulation is 
not the object of the real scientific journal. It 
commands the circulation it desires, it reaches all 
the most influential members of the profession, it 
effects the object for which it was intended, and 
leads opinion instead of pandering to artificial taste. 

But if it be true that the United States cannot 
now support such a paper, even the Scientific American 
must be aware that the time cannot be far distant 
when this demand will arise and be supplied, and if 
it possessed any sense of the real responsibilities 
and duties of the press, which are entirely apart and 
distinct from national characteristics, it would at- 
tempt to educate its 40,000 subscribers up to the 
proper standard, which, it says, at present they 
are far below, and prepare them for a better and 
higher class of journalism than now exists. 

THE ARGENTINE REPUBLIC. 

SEVERAL enterprises of interest and importance 
are now pending in the young state known as the 
Argentine Republic. At Buenos Ayres, Mr. J, F. 
Bateman has been making investigations recently 
with reference to a great port project, as much ex- 
pense and delay now attends the discharge of car- 
goes. The trade of Buenos Ayres has been increas- 
ing ata great rate during the last ten years, but 
the plans which Mr. Bateman has matured to 
accelerate the growth of its business would pro- 
bably very materially inctease the importance of 
the rising South American entrepét. As regards 
the extent of dock accommodation needed at 
Buenos Ayres, Mr. Bateman estimates it at 5000 
lineal yards, which he calculates will take five years 
to construct. Glasgow, which is a tidal port with 
open docks, is able to get through $73 tons per 
annum per lineal yard, while Hull with closed docks 
only does 148 tons, Liverpool 185 tons, and London 
142 tons. Mr. Bateman believes. however, that 





his plans will allow for a trade of 1,666,000 tons 
per annum, or double the present business done. 
A bay formed by what is known as the Gas-house 
Point on the north and the Boca on the south has 
an area of 550 acres, being 1200 yards across at the 
mouth; Mr. Bateman pro torun a breakwater 
the whole way, inside which the docks can be built 
on dry ground. ‘The plans annexed to the detailed 
— which Mr. Bateman has drawn up on the 
subject show the following works :—A breakwater 
5000-yards long and 15 ft. or 20 ft. high ; a reservoir 
or outer dock of 18 acres, with an entrance 200 ft. 
and a depth of 20ft. at low water; a dock 
parallel with the breakwater 2700 yards long, 330 ft. 
widé, and 20ft. deep at low water, with cranes, 
rails, wharves, sheds, bonded stores, &c., a channel 
from the outer dock running 10 miles E.S.E, to 
where the ocean steamers at present anchor in 2] ft. 
water, the channel to be 150 or 200 yards wide and 
21 ft. deep in the middle at low water; one or two 
dry docks at N.W. end; and a new channel from 
the Riachuelo, for lighters to communicate with 
the docks, and to have a depth of 8ft, or 9 ft. at 
low water. The cost of constructing all these 
works is estimated by Mr. Bateman at 2,500,000/., 
but he considers that the annual charge arising for 
interest and redemption of loans might easily be 
covered, as the shipping interest would readily Pay 
dock dues in consequence of the large savings whic 
would be effected under other heads. 

The City of Buenos Ayres Tramways Company 
seems to have made a 8 inning. 
e we has completed 9§ miles of line upon which 
a capital of 75,000/. has been expended ; and it has 
obtained concessions for additional lines which, to- 
gether with an increased number of carriages, 
horses, &c., will require a further outlay of 50,000/. 
The traffic experience acquired thus far by the 
company seems to point to oS nner receipt of 
60,0007. per annum, of which, after making a 
considerable allowance for additional working ex- 

mses, a large proportion must be clear a 
This result is rendered all the more remarkable by 
the fact that the company has to contend against a 
considerable amount of competition, large. profits 
always attracting competitors into every field of 
enterprise, however remote or novel. Buenos 
Ayres and its suburbs now contain, however, a 
population of upwards of 200,000 ; the 
growth of the city during the last ten years has 
been great; and as the place seems destined to a 
still further development, there will probably be 
sufficient scope for the operations of more than one 
tramway undertaking. The limited liability pro- 
jections of the last few days comprise the Buenos 
Ayres National Tramways Company. 

In 1860, the Argentine Republic had 15 miles of 
railway ; last year the extent of the line had risen to 
472 miles in operation, while there were upwards of 
740 miles in course of construction. This result 
could not have been attained without a guarantee 
of interest from the Government of the Republic 
upon the capital required, and it is but fair to say 
that this guarantee has been punctually and liberally 
honoured and provided for. Thus in the case of 
the Central Argentine Railway the receipts for the 
year ending April 30, 1570, after deducting 53 per 
cent. for working expenses, left a net balance of 
181,454 hard dollars, or 3% per cent. upon the 
capital expended. The obligation of the Argentine 
Government to complete the interest for the year to 
7 per cent. as guaranteed, involved a payment of 
209.820 hard dollars, or 42,820/. sterling. In the 
year ending April 30, 1871, itis hoped ead iguenied, 
judging from the increasing traffic, that the guaran- 
tee will be nearly covered by the traffic receipts ; 
still the honourable conduct of the Argentine 
authorities is deserving of notice and commendation, 
although no doubt they hope to have the assistance 
of a considerable further amount of English capital, 
and know that it cannot be obtained unless faith is 
rigidly kept. Perhaps the most interesting railway 
enterprise to which the attention of the Argentine 
Government, in common with that of Chili, is now 
directed, is the great Transandine line. ‘This line 
would unite the two Republics and it would open 
up to the Argentine the vast territories lying 
between the frontier of Buenos Ayres. and the ex- 
tensive upper provinces, ‘The chief promoters of 
the project are Mesers. Warig Brothers, who 
propose to make two surveys for a line which, 
starting from sume point at present undetermined, 
shall cross the upper provinees of the Argentine 
Republic and the Andes by the Planchon Pass or 
by such other pass as may be previously determined 





upon, with the intention of joining a line in the 
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Republic of Chili on the western side of the Andes. 
The is not determined upon at t; but 
it will be either 5 ft. Gin. or Bft. Gin. Mensrs. 
Waring are prepared to the surveys for 


40/. per mile for that part of the line which would 
have to be carried across the Pampas (and which 
would have a length of 530 miles or thereabouts) 
and 192/. per mile for the remainder of the line 
passing through the Andes, They also undertake 
to complete the surveys within 18 months from the 
date on which their proposals are and 
further propose that as soon as the first 180 miles 
of surveys have been —— the Argentine Go- 
vernment shall arrange with them to contract for the 
construction of the line embraced in the plans ma- 
tured, In case such a contract should not Salatieed 
into, Messrs. Waring will only call upon the 
Argentine Government to reimburse them for the 
cost of the surveys. In the first place a preliminary 
investigation will be made with respect to the 
portion of the line passing through the Andes, and 
in case the Argentine Government should then 
deem it expedient not to prosecute the surveys, 
they will consent to their abandonment, it being 
understood that all expenses incurred go far 
shall be repaid. Some idea of the difficulties and 
risks attending the surveys may be gathered from 
one stipulation of Messrs. Waring, viz., that for the 
protection of the engineers employed shall be 
accompanied by an adequate force provided with all 
necessaries at the expense of the 


Argentine Go- 
The} vernment. If the Government should Lee to 


proceed with the line, Messrs. Waring are ready to 
undertake its construction and to complete it in 
eight years; they are also prepared to accept part 
payment in Government stock. Such is the great 
‘Transandine Railway scheme which is now undercon- 
siderationin Chili, and the Argentine Republic. The 
enterprise is a grand and bold one; the only question 
is whether it is not beyond the strength of the two 
nations. But immigration inte the Republic is 
proceeding at a rapid rate; sound econgmic ideas 
evidently influence Argentine statesmen ; and with 
a few years of peace the Government may be fully 
prepared to carry a railway evea over the Andes. 





DOUBLE-BOGIE LOCOMOTIVES. 

Unver the title of “A Bit of —— our ably con- 
ducted contemporary, the Chicago Railroad Gazette, 
has lately published an interesting accountof adouble- 
bogie locomotive built by the West Point Foundry 
Company, of New York, as long ago as the year 1831, 
for the South Carolina Railroad. This remarkable 
engine was designed by Mr. Horatio Allen, and a 
portion of the description of it contained in our 
contemporary is drawn from the evidence given by 
Mr. Allen in 1853, during the celebrated ‘ Winans 
eight-wheeled car trial,” this evidence going to show 
that in the locomotive to which we have referred 
there was embodied the same principle as that 
claimed by Mr. Winans in his patent, Our con- 
temporary has accompanied its account of Mr. 
Allen’s engine by an engraving, copied from a litho- 
graph which formed part of the evidence given on 
the above trial, and this engraving, which we 
have reproduced on the next page, shows the 
principal features of the design. The engine, 
as will be seen, was carried on eight wheels, the 
two pairs of driving wheels being each 6 ft., 
and the other wheels about 3ft. in diameter. 
The wheels were disposed in two groups, each 
group being connected to a bogie. the boiler had 
a central firebox, and four barrels, as shown in 
the plan. At the time the locomotive was buailt 
it was not the practice to turn the exhaust steam 
into the a arg and the engine was consequently 
fitted with the long chimneys shown, to obtain the 
necessary draught. It is, indeed, stated by Mr. 
Allen that the chief difficulty was in generating 
steam, it being found that, owing to the insufficient 
draught, the “ light-wood” used for fuel soon 
clogged up the tubes with a resinous matter. ‘The 
engine we are describing had but two cylinders, 
one fixed under each smoke-box, and the connecting 
rods transmitting the motion of the pistons to the re- 
ge crank shafts, Each bogie was connected to 

e boiler by a centre pin, and the boiler was, more- 
over, sup by rollers, which rested upon the 
sides of the bogie frames about midway between 
the pairs of wheels. The arran was such as 
to permit each bogie to turn horizontally ow its 
centre pin, and vertically atound the point on which 
the boiler rested. 

In the course of his evidence givea in the trial 
already mentioned, it was stated by Mr. Allen that 
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the plans for the engine above described were 
matured in the latter part of the year 1830, and 
that in June or July, 1531, the construction of the 
engine was commenced. The engine was set to 
work at Charleston, in South Carolina, in 1832, 
while in the following year three other locomotives 
of the same class were built and placed on the line. 
The engines are said to have run with ease and 
smoothness, but what ultimately became of them, 
or why the system of construction was not followed 
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with two 


together. 
As to the change of direction horizontally, as in the 
of curves, a very simple 


entrance of turn-outs and the ; 
adjustment will relieve the arrangement from all difficulty. 
If we connect the frame with the cross piece only at th 

centre, and by a horizontal point, the two sets of wheels will 


thereby be enabled to pass all curvatures with the facility of 


two simple wagons connected in the ordinary manner. 
No atteropt has yet been made to accommodate the loco- 
motive carriage to the passage of curvatures, by providing 


wUBUML) 





»p, we cannot say. The reasons which led Mr, 
\llen to adopt the double-bogie principle are 
early stated ina report made by him “to the 
resident and Directors of the South Carolina 
anal and Railroad Company” shortly before the 
matruction of the engine we have described was 
mmenced, This report is dated Charleston, May 
5, 1831, and we quote from it the following ex- 
tract explaining Mr. Allen's views: 


As on every road there exists a limit of weight to be placed on 
ich pair of wheels, and as on wooden roads this limit is much 
es than on an iron one, it becomes a still more interesting 

juiry to ascertain by What means we may increase the 
santity of power without exceeding the limit. On the 

liverpool and Manchester road they appear practically to be 
mited to 3 tons on each pair of wheels, though some ac- 
unts state this to be too high, with their velocity, for the 
permanent benefit of the road. On a wooden road, where 
| in. iron is made use of, I would put the limit at 14 tons 
per pair of wheels. 

If, thereforo, there can be no arrangement whereby this 

sadvantageous relation may be provided for, it is evident, 
that to convey the same quantity of goods or transport the 
same number of passengers, we must incur twice the expense 

f attendance, twice the amount of repair, and twice the 

ability to accident. In fact, more than twice, since in 
loubling the weight of the engine we are able to appropriate 
a greater proportion of the increased weight to steam 
generating purposes. 

The arrangement (?) which I would propose to effect so 
lesirable an object would be, as the limit exists in the quantity 

n each point of support, to increase the number of supports, 
and thus distribute the weight over a greater surface. I would 
therefore place the engine on six or eight wheels, and limit 
the weight to 1) tons to each pair 

There arise two objections to this arrangement, from the 
nequalities on the line of support: the one vertical and the 
other horizontal. 

If three or more wheels were united on a side to the 
same rigid straight line, and the road had irregularities in its 
surface, there would arise great and injurious strains to the 
structure, from the wheels not being able to adapt themselves 
to the ularities. 

This difficulty may be completely obviated by giving the 
weight to be supported but two points of support on each 
side, and mashing these points the centres of motion of the 
pairs of wheels. 


DESIGNS OF MR, 


| bogie with a pair of cylinders fix 


wY ' >? ‘ 
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HORATIO ALLEN, 


the means of changing the parallelism of the axles, and 


giving them the relative inclination that the radius of cur- 
vature requires. 

I consider it asa point well worthy of examination, and 
not presenting serious difficulties. I fully believe that on 


the Baltimore and Ohio road experience will compel them to 


have recourse to it. It is one of the points on which essential 
improvements may be expected. If successfully introduced, 
it will much reduce, if not remove the strain acting laterally 
on the wheels, in passing round curves. 

The above quotations from a report now almost 
forty years old will, we believe, be read by many 
of our readers with very great interest, and it is 
undoubtedly due to Mr. Allen to say that many 
of his arguments anticipated those so ably and 
persistently urged for some years past by Mr. 
Robert F. Fairlie. But, while stating this, we 
cannot acknowledge that—as has been claimed by 
some engineers on the other side of the Atlantic— 
Mr. Allen’s locomotive can be considered as anti- 
cipating the Fairlie engine. There are era of 
similarity in the two designs, certainly, but there 
are also very strong points of difference, and Mr. 
Allen’s engine can only be considered as the fore- 
runner of Mr. Fairlie’s in the same sense that the 
Rocket, and its competitors at Rainhiil were the 
forerunners of the cclleney English locomotive of 
the present day. One of the points claimed by Mr. 
Fairlie for his plans is the utilisation of the whole 
weight of the engine for adhesion; Mr. Allen 
appears, from the disposition of the wheels of his 
locomotive, to have utilised less than half the 
weight of the latter. Mr. Fairlie provides each 

ed to the bogie 
frame ; Mr. Allen used but one cylinder for each 
bogie and fixed that cylinder to the smoke-box, 
so that spherical joints to be used on the con- 


| necting-rods for communicating the motion to the 


wheels and the strain due to the action of the steam 
in the cylinders had to be resisted by the boiler and 
bogie pins. Mr, Fairlie fits his engines with tanks 
and coal bunkers for carrying the whole supply of 
water and fuel; while, in Mr. Allen’s engine, no 


This ame ment will evidently adapt itself with as much 
ease and simplicity to all vertical irregularities, as is the case 
connected her 





provision of the kind appears to have been made, 
although, it is possible, that the lithograph from 
which our engraving originated was imperfect in 
this respect. More than all, perhaps Mr. Fairlie 
has stuck to his plans, and has, by his perseverance, 
brought them to a successful issue, while Mr. Allen 
appears to have abandoned his principle, or at all 
events he appears never to have taken advantage of 
the progress made in mechanical construction to de- 
velop his ideas practically. Under these circum- 
stances, therefore, while we most readily award Mr. 
Horatio Allen full credit for the boldness and origi- 
nality of his designs, we cannot consider that the 
credit due to Mr. Fairlie is in any way diminished 
by the but little known “ bit of history,” to which 
we have directed attention. 
























OOMRAOTEE STATE RAILWAY. 

On the 16th of February last, the second Indian 
State Railway was opened with some ceremony. 
This line extends from the Budnaira station of the 
Great Indian Peninsula Railway, to Oomraotee, the 
principal cotton mart of the Eastern Berars in 
Central India. The necessary surveys having been 
completed and approved, the first sod of this rail- 
way was turned on the 16th of July last. Heavy 
rains came on shortly afterwards, however, and the 
middle of August had arrived before anything more 
than a nominal commencement could be made. 
After that the levelling was proceeded with fast 
enough, but stones for the masonry work had to be 
brought from hills several miles off, and so it took 
till the 13th October to open the quarries and lay 
the first of the masonry work, All the operations 
were carried on by piecework, or petty contracts, 
under the management of Mr. Steele, the executive 
engineer, and his assistant Mr. Bell, and in four 
months the line has been finished and made ready 
for traffic. 

Oomraotee has for some time been the principal 
town of the district in which it is situated, and 
during last year goods to the weight of 37,000 tons, 
and valued at ],567,000/. passed by bullock cart over 
the 6 miles of road between that place and the 
nearest station of the Great Indian Peninsula Rail- 
way. By the completion of a railway along this road, 
the native cultivators have been brought into more 
immediate contact with European merchants for the 
sale of their cotton, and as a consequence of their 
— growing trade, and to meet its necessities, 
new roads have been opened round the market, and 
new buildings are being reared alike for use and 
ornament, amongst, which may be mentioned, a 
new clock tower in the square near the town which is 
approaching completion, and a post office, telegraph 
offee, small cause court, tahsili office, civil dis- 
pensary and civil hospital, a Sudder jail, a chapel, 
and one or two private houses are all in course of 
erection. In trade, the native dealers have been put 
out of the market by Europeans, the native ginned 
and unpressed cotton docras having given place 
to bales ginned and full pressed by European 
machinery. 

The new railway starts, as we have already stated, 
from the Great Indian Peninsula Railway, at about 
one hundred yards from the Budnaira station, and 
proceeds near to the cotton mart at Oomraotee. It 
is, throughout, a straight line except when it ap- 
proaches the little villages near Oomraotee, where 
a curve has been made in order to spare the gaums, 
which would otherwise have raised nice questions 
of compensation. The highest upward gradient on 
the way from Budnaira is 1 in 100, but care has 
been taken that in the opposite direction—the di- 
rection in which, of course, by far the heaviest loads 
will be carried—the gradient does not exceed | in 
200. The work, which has in no part been heavy, 
consists of 5} miles of earthwork, and 14 bridges, 
with 315 lineal feet of waterway. The foundations 
of the bridges were very bad, being in black soil 
full of water, and the stones for the building, as 
well as the ballast, had to be obtained from hill 

uarries at several miles distance. The estimate for 
the railway amounted to 295,000 rupees, or about 
53,600 rupees per mile ; it has, however, been com- 

leted at a cost, including stations and other build- 
ings, at about 50,000 rupees, or 5,000/. per mile. 
Of that sum the expense of the rails amounted to 
about three-fifths. The accommodation for the 
goods traffic at the terminus is very extensive, the 
reserved space measuring 2000 ft. along the line by 
200 ft. in breadth. The erection of station build- 
ings has not yet been sanctioned, but platforms 
have in the mean time been erected. A temporary 

















































































booking office and passenger station have also been 
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mut up, pending the sanction of more elaborate 
Puildings, but the intention of Government is that 
the passenger traffic shall be quite subsidiary to 
the conveyance of goods, and at all events the 
present buildings are quite equal to the immediate 
demands of Oomraotee passengers. An engine 
house, turn-table, and guards’ dwellings, are yet to 
be constructed, but a new road has been made to 
connect the railway with the cantonment, and 
another to join the main street to the native town. 
It is estimated that an average freight per ton of 
rs.1. 6. 6., a return will be obtained from goods 
alone of 42,000 rupees, from which, after deducting 
60 per cent. for working expenses and maintenance, 
there will remain 17,000 rupees, or sufficient to pay 
54 per cent, on the outlay without taking into ac- 
count the income that will be derived from pas- 
senger traffic. 








SMALL STEAMERS, 
On the Working Expenses of Steamers of Small Size.* 
By A. F. Yarrow.t 

Steam launches have for several years been extensively 
adopted in Norway and Sweden, carrying on there success- 
fully the traffic acrogs the many estuaries and fiords formed 
by a very irregular coast line. It is, however, only within a 
comparatively recent period that these little craft have become 

enerally known in this country. To identify more particu- 
arly the type of boat I am now referring to, I may mention 
that they vary from 30 to 60 ft. in length, and from 6 to 
12 ft. in beam, generally have no deck, and are propelled 
mostly by one, but oceasionally by two screws, driven by 
high-preasure direct-acting engines. 

The time allotted will not admit of my dealing so fully with 
the subject as I should have wished, I will therefore confine 
myself to touching briefly upon one or two points of interest. 

One of the first successful attempts made in this country 
to develop passenger traflic by boats of this type was started 
at Plymouth in 1569. 

A small company was formed, called the Oreston Steam. 
boat Company, with a view to run between Plymouth and 
Oreston, calling at Hooe, Turnchapel, and Mount Batten, 
the only communication at the time being by watermen’s 
boats, or a three-mile walk and a toll of 1d. 

The first steamer purchased was called the Little Pet, it 
was 40 ft. in length by 7 ft. 6in. beam. The success of this 
boat induced the company to order another (which was called 
the Favourite), 50 ft. in length by 10 ft. beam, driven by 
a pair of 54 in. cylinders, and licensed by the Board of Trade 
to carry eighty-four persons. The average time occupied by 
this boat in the run of 1} miles, was fifteen minutes including 
stoppages, and the fare charged 1d. 

There was no deck whatever, but a cabin the full width 
of the boat, and 10 ft. in length, was provided aft. The 
draught of water, when at work, was 3 ft. with a speed, over 
a straight course, of 8 to 9 miles an hour. 

fo show more clearly the exact nature of the traffic carried 
on, 1 beg your reference to the rough map of Plymouth 
(exhibited). Atthe Barbican Pier, the boats run alongside 
the quay, and at Oreston, there is a small jetty ; but at Hooe, 
Turnehapel, and Mount Batten the boats are gently run on 
to the beach, and a plank thrown out forw for the out- 
gving and incoming passengers. This simple means appears 
to answer the requirements of the case, and the boats, which 
are strongly built of wood, and suitably shaped to take the 
ground, do not materially suffer. 

A considerable business is done in taking off and putting 
on board passengers from the vessels laying at the anchorage 
in the Catwater ; and if hailed from the shore, the boats are 
frequently beached to take people up. 

rained from the experience of this company, the cost of 
working such a launch as the Favourite, running 24 journeys 
~ day of twelve hours, each journey being 1} miles, it has 
een found that the consumption of fuel has been 8 ewt. per 
day, and the consumption of fresh water 350 gallons per day. 
I may here mention that water tanks are fitted to this boat suf- 
ficient for four hours’ constant steaming, these tanks being re- 
plenished from time to time by the hose at the quay. 

The crew consist of a captain, receiving 24s. per week, 
engine driver 21s. per week, and a collector 18s. per week. 

: hese and other expenses | have tabulated, as will be seen 
subjoine 





Per week. 
£ad 

Interest on first cost, say 550/. at 5 per 
cent. per annum oe nes oa 010 7 
Fuel 2} tons per week of 7 days, at 17s. 26 9 
Water 2450 gallons Sain 06 0 
Captain ... ~ eos wae $00 1 40 
ogive driver... , rt wen 1 196 
Colleetor ... exe pam nae ows 018 0 
Ke pairs, say 15 per cent, per annum ... lil 9 

Kenewal fund, say 71 per cent. per 
annum ... 0 15 10 
T tal w rking expenses per week £5 12 Il 


This company has attained considerable success ; the credit 
for which is mainly due to Mr. Edmund Jones, a resident of 
Plymouth, who writes as follows : 

“ During the past summer, each of the three boats has 
earned occasionally as much as 20/. per week, and the op- 
position company, who have also three boats, nearly as much 
The cost of repairs, however, is very heavy; the watermen 
who show a most determined hatred to the boats, do much 
injury ; and for a long time we had always to keep a watch- 
man on board to guard against malicious damage ; and what 
* Paper read before the Institution of Naval Architects. 

+ Of the firm of Yarrow and Hedley, Engineers, Poplar. 


with racing with the ition and consequent coal-wasting, 
law suits, 61 the watermen whenever we 
chance carried over our legal number, we have had a 
dearly valuable 





tion when feeding from the 
pee ON oe ee by towards renewal 
und, have given a very 

We will now just 
steamer, one which I have y momgy selected as dou 
familiar to us all; I refer to running on the Thames 
between London and Westminster Bridges and intermediate 
piers. , 

They average 110 ft. in length by 14 ft. beam, bein, 
certified to carry 370 
densing paddle engines of 24 horse-power nominal, 





To give some idea of the cost of working such a steamer, I } 


have tabulated the expenses, as will be seen subjoined : 
Per week. 





£ s d. 

Interest on first cost, say 2800/. at 5 per 
cent. per annum vee ove eee 2 13 10 
Fuel 8} tons per week of 7 days at 17s. 7 4 6 
Captain eve ose eee eee 25 0 
Mate ses ove 110 0 
Two men at 22s. 6d. each ove 25 0 
One lad... ove ove ese so 0 8 0 
Engineer ... ée0 eee vee pos 22 0 
Stoker ove ose ese ove 1 8 0 
Repairs, say 12) per cent. per annum... 614 7 

Renewal fund, say 5 per cent, per 
annum ... , 213 10 
Total working expenses per week £29 4 9 


These boats are of their type doubtless well designed and 
ably managed, but I contend that they are unsuited for the 
work to be performed. Boats of smaller size, such for ex- 
ample as the one I have briefly described, would in my 
opinion fulfil the requirements of the case much better. 
Tbey could be more numerous, leaving the piers more fre- 
quently; they would be much more easily handled and 
brought up alongside the landing stages ; a very much smalier 
original outlay would be requisite, as well as greatly reduced 
working expenses. I will admit that during certain hours of 
the day in fine weather in the summer months, the present 


steamers will occasionally have their full complement of | 


passengers ; but it is clearly an error to entail excessive work - 
ing expenses during the whole year, for the sake of render- 


ing available the maximum traffic during a very limited | 


period. 
When running in fresh water on lakes or rivers, the ex- 


treme simplicity of the ordinary type of steam launch enables 
it to be worked with perfect —_ 
moderate intelligence and care ; 


t.” 
sae go g a different style of 


a 
gers, and are propelled by con- | eer in addition to increasing the cost, 


and success, by any one of | 
ut when used at sea, where | 
salt water only can be obtained for the supply of the boiler, the | 


lifficulties are greatly augmented, owing to the risk entailed | 
from incrustation and eventual destruction of the boiler. | 


be requisite on board ocran steamers 


Whatever care — 
ly competent men, even still greater care 


worked by thoroug 


is required with ee engines, the boilers adopted as | 


a rule having muc 





to their contents. 


greater evaporative power in proportion | 





the marked feature of the steam launch, 


oiler of the benefit of the blast up the chimney. 





It has frequently been proposed, and even tried, to eon- 
dense the steam by passing the exhaust pipe along the out- 
side of the boat, the external surface coming in contact with 
the water, and thereby condensing the steam within. I am 
not aware of any trials of this kind which have proved suc- 
cessful until the middle of last year, whea Mr. Alexander 
Crichton, of Cork, fitted two Government steam launches 
with such apparatus. ‘These launches were of the well-known 
twin-serew type, having two cylinders to each screw secured 
to the sides of locomotive boilers. The exhaust pipes were 
through the boat’s bottom, and carried alongside the 
eel for 14ft., and then, returning 16 ft., re-entered the 
boat, and were at once connected to two small air pumps 
worked by eccentrics, These air pumps delivered into a hot 
well, to which the suction of the feed puinps was attached. 
Under these circumstances, the whole of the exhaust steam 
was condensed, and returned to the boiler as fresh water, the 
| only loss worthy of notice being that due to the steam jet, 
which had to be kept going in the funnel to maintain the 
requisite draft. In both these launches there appeared to be 
a considerable gain both in power indicated as well as in 
speed. The capacity of the air pumps, which were single- 
acting, was one-twentieth the capacity of the cylinders. 
There can be no possible doubt that if t results can be 
confirmed over a lengthened period, that they are indeed 
most valuable, and great eredit is due to Mr. Crichton. 

We ourselves last month tried some experiments in the 
same direction, with « small wooden tug boat we havy just 
completed for the Brazils, in which it was @ most essential 
point to carry water and fuel for as many hours as possible. 

The boat was 37 ft. in length, 9ft. in beam, and 5 ft. in 
| depth. The engine consisted of a single cylinder 9 in. in 
diameter by 12in. stroke, and the boiler of the usual return 
tube type. As the boat was small for the weight of ma- 
| chinery, there was not buoyancy left sufficient to carry the 
desired quantity of fresh water. We therefore considered 
this a specially favourable instance for testing the merits of 
this system. All we were anxious to do was to sceure the 
return of the bulk of the water to the boiler, at the samo 
time retaining amply sufficient blast. 

To fally explain what was done, I beg your reference to 


Figs. 1 and 2. 
The exhaust pipe was passed to the forward end of the 
boat, terminating in a hes piece, which went through 
the skin on each side of the ; to this were secured two 
| 8-in. copper pipes, each 21 ft. long, running along the boat's 
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bottom towards the stern ; at the after end of these pipes was 
attached another breeches piece, which re-entered the boat, and 
was connected to the suction of a small plunger pump, 1} in. 
diameter by 6 in. stroke, worked by an eccentric from the 
screw shaft as shown. This pump delivered into tanks placed 
on cach side the boat. The inclination of the condensin 
tubes, when the boat was running, was about fths of an rm 
to the foot. 

We provided means for conducting the exhaust cither 
wholly up the chimney or partially into the chimney, and 
partially into the condensing tubes, always retaining ample 


collective area for the steam to pass through, which was! 


never less than equal to an orifice of 24 in. diameter. 
Over a lengthened trial the following were the results ob 
tained, which I have tabulated below 


Consumption of Midland coa! per hour 120 Ib. 
F-vaporation of water - 780 ., 
Pressure of steam per square inch ot. thn 
Estimated indicated horse power ... 204 

Revolutions per minute 120 


Under these circumstances we found three-fourths 


draft, the remaining one-fourth passing up the funnel 
The exact quantity of water delivered back 


into the tank was, per hour 80 Ib 
The temperature of water in the river being ii 
The temperature of water pumped from 
concenming tubes J 
The following will be the practical bearings of these re- 
. ts 
Presuming the tanks and boiler to be filled 
with fresh water, and worked in the ordi- 
nary way, the tanks, which contain 320 
gallons, will be emptied after 4 hs. 
, steaming 
If the condensing apparatus be at work 16 hrs 
they will be emptied after rb see 3 
steaming 


We will now assume that after the expiration of these 
times we are foreed from necessity to pump from the sea, and 
also assume that the water in the boiler must never 
have in solution more than »j, its weight of salt, and that up 
to that time there ts no fear of inerustation. 


we will 


lhe boiler contains about 1 ton of water, and as the sea holds 
in sel n oy its weight of salt, it is clear that 3 tons of water 
evaporated and replaced by 3 tons of sea water be- 
fore jy of salt will be present in the boiler ee 
bh 


this would oeeupy in the ordinary way ; 
PY q . = J adailior al 


34 brs 
additional 

We therefore finally arrive at the fact that the total length 
of time the boiler can be worked with perfect safety from 
first starting, without risk of incrustation, wil! be 

With fresh-water tanks only 124 hrs. 
If with condensing apparatus BO 4g 

For the sake of comparison I have added the time that it 
would require if salt water only were used for the boiler, for 
it to arrive at the same degree of saturation: this could be 
attained after the evaporation of 2 tons of water, which 
would occupy 5} hours. 

I will make no remark on these figures ; 
sult clear without farther comment. 

rhe boat upon which these experiments were tried was of 
wood, but had it been of iron the condensation of | ex- 
haust steam would have been even more readily cifected, 
the condensing pipes would have been quite unnecessary, 
the skin of the boat iteelf serving equally well as the con- 
ducting medium. To illustrate one practical method of 
earrying this out, } 


muet } 


If with condensing apparatus at work 


the practical re- 


I beg your reference to Fig. 3. That 
portion of the exhaust to be condensed would be passed ints 
a receiver of which the skin of the boat would form its ex- 
ternal side, assuming the frames of the boat to be 15 in. 
apart, ample area would be obtained if the space between 
three frames be taken, and from the water level on the one 
side to the water level on the other side, this would not only 
form a suitable reservoir for receiving and condensing the 
steam, but would give additional stiffens to the hull at the 
very place required, as well as serve as a substantial platform 
for the ages The feed pump could take its suction, as 
shown, and force direct into the boiler, no additional pump 
being required. 

As to whether this plan is capable 
(which I firmly believe), it is not for me now to enter; | 
it is certain the required end is obtained at a nominal! cost, 
and without additions! complication. 

I will now bring my paper toa cl 
succeeded in showing what are the probable working ex 
penses of steamers of small size, and in pointing out on 
the means by which an important cause of failure and ex 
pense may be avcided, or at any rate materially reduced. 


f extensive adoptior 


‘ 


Someraine tr«xe A Lawp Guant.—The land grant of the 
Kansas Pacific Railway Company comprises about 6,000,000 
ac f which 5,300,000 acres or thereabouts were unsold 
at the close of 1870. The total sales of land effected by the 
company last year comprised 124,168 acres which produced 
289,106 dols. 

Tum Mates ayy Tue Ratiwars 
way companies for carrying the mails in the 
1871-72 are estimated at 599,8302, being above four times 
the charge for carrying by road such mails as will go by road 
in that year. The amounts are 425,195/. to be paid to Eng- 
lish railway companies, 82,90/. to Seotch, and 91,5827. to 
Irish railway companies. To the London and North-Western 
Company will be paid 154,°657. ; the Great Western, 52,200/ 
Caledonian, 49,5801: Midland, 4 OOl.: North-Eastern 
41,6501.; Great Southern and Western of Ireland, $1,102/ 
South-Eastern, 24,300/.; London and South - Western, 
22,5002.; Great Fastern, 21.450/; Midland Great Western 
of Ireland, 14,870/.; Great Northern, 1° !.: Highland 
10,5007.; Bristol and Exeter, 10,200. The other companies 
carrying mails receive less than 19.01 (v 


The payments to rail- 
financial year 








f the! 
steam could be condensed without apparently injuring the | 


>, and trust I have | 
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NOTES FROM THE SOUTH-WEST. 

The “ Western Mail.”—New business premises have been 
commenced in Cardiff for the Western. Mail newspaper. 
The machine room will be 76 ft. long by 36 ft. wide, and will 
afford accommodation for two Hoe's large four-feeder ma- 
chines. The composing room will be 100 ft. long by 37 ft. 
wide. 

Amalgamated Association of Miners.—On Satarday a 
large meeting of the colliers of Upper and Lower Duffryn, 
Deep Duffryn, and Navigation Coilieries, was held in the 
Workman’s Hall, Mountain Ash. Several persons addressed 
| the meeting urging the desirability of all miners in the 

district and throughout South Wales joining the union with- 

| out delay. Some of the speakers expressed an opinien that 
| a reduction of 5 per cent. threatened in wages would do the 
miners good, as it would be a means of promoting union 
amongst them. 





Great Western Railway.—A Committee of the House of 
Commons has agreed to empower the Great Western Rail- 
way Company to subscribe 50,000/. to the proposed Pontypool 
line. The shareholders of the Great Western will, in con- 
| sideration of this subscription, have certain voting powers at 
the meetings of the Pontypool Company. 


which was laid down a few months since, is now ready to 
be launched, in fact, she will probably be floated before these 
| lines meet the reader's eye. The ironclad turret ship 
Thunderer is being rapidly proceeded with; her steering 
apparatus will be worked by steam power. 


Trade at Ni -— Business at Newport has been some- 
what interrupted in uence of repairs which have been 
proceeding at the dock gates. Tonnage is, however, in de- 
mand for the conveyance of rails to Dantzic, Revel, and the 
| United States. There has also been a good demand for 
| steam coal for Barcelona and the Italian ports. 

Rhymney Railway Company.—The opening of the Cardiff 
and Caerphilly seetion of the Rhymney Railway Company 
renders that company independent of the Taff Vale Railway, 
over which it has hitherto had to run its trains as between 
Walnut Tree Bridge and Cardiff. For the exercise of these 
running powers the Taff Vale received a toll of from 12,000/. to 


13,0001. per annum. 

Trade at Cardiff.—The shipments of rails and coal from 
Cardiff have been on rather a moderate scale of late. An 
uneasy feeling prevails in the steam coal trade in conse- 
quence of a threatened reduction in wages. Newport dock 
having been temporarily closed, some rails have been for- 
warded to Cardiff for shipment. Not only has the steam 
coal trade been disturbed by a threatened wagos dispute, but 
the French demand has aleo been checked by the troubled 
state of Paris, and the more or less disordered state of France 
generally. 

Bristol Chamber of Commerce.—At the annual meeting of 
this chamber, the report presented for the consideration of 
the members dealt, inter alia, with the question of railway 
communication between Bristol and South Wales. The 
Committee observed: “It is manifest that no effectual 
remedy can be provided until the Severn tunnel shall be con- 
structed, and the Committee are glad to hear that Mr. C. 
Richardson’s scheme for this purpose—plans of which have 
twice been deposited in Parliament —is by no means 
abandoned, but on the contrary, is likely to be actively taken 
Up in time for the ensuing session of Parliament.” 


The Forest of Dean.- 
brisk in this district. The iron 
is also, by consequence, well employed. 
is talked of by some of the 
udditional orders are received 


Pembroke Dockyard.—The Coquette, composite gunboat, 
' 
| 
; 








ore industry of the locality 


works are active, but short time 
colliery proprietors unless sor 
at the collieries. 


| Gloucester and Berkeley Canal.—The Gloucester and | 
Berkeley Canal Company has commenced the works of its | 


extension at Holly Hazel Pill, near Sharpness. 


upon which the new works are to be constructed has been all | 


fenced in, the trees in the way are rapidly disappearing, and 
huts are being built for the workmen’s accommodation. The 


The land | 





| 
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| 
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The demand for pig iron continues } 


| 
| 


| 
| 
' 
| 


| cost of the works has been in part provided for by an issue | 


60 !, will be raised by debentures. 


| Avonside Engine Company (Limite i).—The shareholders 
| have acceded to the suggestions of the directors, that Mr. 
| Sacré should be appointed manager at a salary of 1000/7. per 
annum, ‘and that Mr. Slaughter should be elected chairman 
of the company at a salary of 500/. per anuum. 


Bristol Joint Station.—The Bristol Joint Station Act has 
been put in force by the three companies interested—the Great 
Western, the Bristol and Exeter, and the Midland. A com- 
| mittee has been formed as follows for carrying out the Act: 

Sir D. Gooeh, M.P., and Mr. J. Miles, for the Great Western ; 
} Mr. Price, M.P., and Mr. Mercer, for the Midland ; and Mr. 
| M. Castle and Mr. J. Fry for the Bristol and Exeter. Mr. 
Fox has been appointed engineer; Mr. Moore, secretary ; 
and Messrs. Fussell and Prichard, solicitors. Instructions 
have been given for the active prosecution of the works. 


Bristol Docks.—The amount of dues received in connexion 
with Bristol docks for the year ending April 50, 1870, was 
87,426/. This was the largest collection ever effected in any 
ome year. 

Great Western Railway.—The revenue of this under- 
taking in the first eight weeks of the company’s current half 








| year was 618.4771. as compared with 573,764/. in the corre- | é 
| ing the demands of the men. There is, however, little doubt 


sp od ng period of 1870, showing the very substantial in- 
crease of 44,7231. Four years since the company’s ordinary 
stock might have been purchased at 40, while during the 


ast few days it has touched 90. 

Commerce of Bristol.—It appears from official local re- 
turns that the commerce of Bristol has greatly extended of 
late. Thus the foreign import trade amounted in 18f5 t 


f preference shares to the extent of 100,0002., and about | 





jand weekly wages. 


242,693 tons ; in 1870 the ing total amounted to 
856,921 tons. The coasting of port declined to 
some extent last year, but this is a result which has 

occurred when the direct imports (the more profi 

of the port) have increased. The aggregate amount of the 
imports and exports of Bristol last year was 1,383,515 tons, 
— 60,000 tons more than in 1869, and 163,378 tons more 
t! im 1865. 


Toff Vale Railway.—The Revenue of the Taff Vale Rail- 
way has shown some fluctuations this half year. In the 
twelve weeks ending March 26, the amount collected was, 
however, $4,612/.. as com with 83,0151. in the corre- 
sponding period of 1870. The revenue of the Penarth Rail- 
way, which is worked by the Taff Vale Company, increased 
in the twelve weeks, ending March 25, to 18,6261., against 
17,0221. in the corresponding period of 1870. The earnings 
of the Taff Vale exceed 1007. per mile per week. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesproven, Tuesday. 


The Cleveland Tron Trade.—To-day there was a large 
attendance on ‘Change at Midddlesbrough. Pig iron was 
keenly inquired after and No. 3 was sold at 47s. per ton. 
This is now the minimum price, there being no underselling 
going on. Some makers decline to accept orders below 

7s. 6d. for No. 3 and the other qualities in proportion. 
The disastrous state of things in Paris is throwing a further 
gloom over the prospects of a good trade with the French 
this summer. All the smelters continue busy and large 
uantities of iron are being sent to Hungary, Germany, 
Russia, and other partsof Europe. The returns of the Cleve- 
land Ironmasters’ Association showing the make during 
March kave not yet been issued, but it has been ascertained 
that thete have been a larger number of furnaces blowing. 
The make has been greater, but owing to the great demand 
the makers’ stocks are about the same as they were in Feb- 
ruary and the Middlesbrough warrant stores have been re- 
duced by something like 800 tons. 


The Finished Iron Trade.—All the mills and forges are 
working steadily. The rail trade is growing heavier and 
rices are improving. Fresh contracts are being secured by 
Eieveland firms. The bar trade is excellent. For plates 
and angle iron there is a difficulty in meeting the demand. 
Throughout the North of England the founders are actively 
engaged on pipes and general castings. 

Engineering. — Locomotive and marine engine builders are 
very busy. There is more inquiry for bridges and a few 
orders are likely to be placed in this district. 


Shiphuwilding—On the Tyne, Wear, Tees, and Humber, 
shipbuilding is very active. 


The Nine Hours’ Movement.—At Sunderland, an unfortu- 
nate strike has oceurred. On Saturday, a mass meeting of 
working men, consisting chiefly of engineers’ fitters and 
boiler makers was held in that town to consider the replies of 
the various employers on the subject of the nine hours’ 
movement. A notice from the masters was read, pointin 
out that they were unable to assent to the proposition. tt 
was resolved by the meeting that the men should not go to 
work on Monday. On Monday, another mass meeting was 
held. The movement is not confined to the men, but has 
extended to the apprentices, in the different shops, most of 
whom have also come out on strike. In one establishment 


The district tin | the apprentices who had gone to work, and were locked in 


early in the morning, eseaped by the windows, and joined 
the rest of the men on strike, but in this they were in no 
way induced by the men, who left the apprentices to take 
what steps they chose. A ae was to have been held at 
the West People’s Park, at ten o'clock on Monday morning, 
but an intimation from the Chief of Police, acting under the 
instructions of the Chairman of the Park Committee, that 
the parks were set apart for recreation pu only, pre- 
vented the meeting being held there. The men adjourned 
to the Town Moor, where some 1000 or 1200 men assembled, 
and Mr. Strother presided. Representatives from the North- 
Eastern Marine Engine Works, Messrs. Oswald and Co.’s, 


| Mr. W. Pills, Mr. Geo. Clark’s, Messrs. Errington’s, Mr. 


Dickenson’s, Mr. I weddell’s fitting, pattern, and boiler shops, 
gave information of the progress of the strike in these diffe- 
rent establishments, from which it appeared that only 18 
men were at work in these places, a that in the majority 
of instances labour was entirely suspended. The chairman 
intimated that a deputation had proceeded to the Tyne on 
Saturday night, and at a meeting there the men pledged 
themselves to agitate for obtaining in the best manner they 
could the nine hours’ movement. No answer had been re- 
ceived from the other districts. The meeting was then 
adjourned until four o’ciock on Tuesday afternoon. During 
the day a general committee was chosen from the executive 
committee to meet the employers should they desire it. The 
men are extremely confident that the masters will concede 
their demands in a day or two, as the works are full of orders 
which must be executed. They confine themselves at present 
to the demand for nine bours a day, leaving until a future 
time the settlement of the questions of piecework, overtime, 
The masters, on the other hand, assert 
that the demands of the men will place them at a great dis 

advantage in contracts with other places where the wages are 
the same, and where the men are not asking for lessened 
hours of labour. It is stated that the masters intend resist- 


| that some kind of arrangement will be come to by which the 


| 
| 
} 
: 


strike will be terminated. 

The Quarterly Meeting of the North of England Iron 
Trade—On Tuesday next, the quarterly merting of the 
North of England Iron Trade will kel ia t clar 
Middlesbrougt. 
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NOTES FROM THE NORTH, 

Grascow, Wednesday. 
Glasgow Pig Tron Market.—The pig iron market has been 
retty steady sinee last report. The prices on Wednesday 
Fest were 54s. Od. to 54s. 10d. cash, and 55s. to 55s. 14d. one 
month, ani at these prices a Jarge busi was tr ted 
At the close, buyers offered 64s. 8d. cash, and 54s. 11d. one 
month, sellers 1d. per ton more. On the following day there 
was a little farther decline, and on Friday prices were about 
the same as on Thursday. Yesterday's varied between 
54s. 10}d. and 54s. 8d. one month, and between “64s, 7}d. 
and 54s. 44d. cash. The market was slightly weaker, but a 
few thousand tons changed hands at the prices named. The 
market, to-day, bas been easier; 54s. 74d. a month, and 
54. 4d. cash. Considerable firmness is shown by makers of 
special brands, and they seem quite unwilling to sell at 
present prices for forward delivery. Coltness and Gart- 
sherrie, No. 1, are both quoted at 63s.; No. 1 Summerlee at 
61s. ; Shotts at 60s.; Calder at 59s. 6d.; Glengarnock at 
59s. The navigation is not yet fully open, still the ship- 
ments from Seoteh ports till date are within 6000 tons of the 
heavy shipments of last year at the same date, while they 
are 6000 tons beyond those for 1869. But for the scarcity of 
vessels, the total would have been Pra as there are large 
orders waiting for to e and for the general opening of 
the ports. Last week's shipments amounted to 19,011 tons 
(foreign, 12,235 tons, coastwise, 6776 tons) as against 19,081 
tons in the corres ing week of last year. The stock 
ig iron in Connal and Co.'s stores, on the 31st ultimo, was 
Bi 538 tons, with warrants for 364,730 tons; and in Canal 
Co.'s stores, 15,630 tons, with warrants for 14,150 tons. ‘The 
stock of warrants at Glasgow is practically the only one in 
the kingdom; but even this reserve has been slowly melting 
away during the past eight months at the rate of 5900 tons 
per month, during the prevalence of a Continental war, and 
in the dullest season of the year. No. 3 foundry iron is par- 
ticularly searce, as ironmasters find a more remunerative 
outlet for their produce in No. 1 for foreign shipment. This 
still further encourages the drain upon the store of warrants. 
The Finished Tron Trade.—Another dispute has com- 
menced amongst a section of the puddlers employed at the 
Coatbridge Timplate Works. It a that a quantity of 

iron has been lately required, for which only Pig iron general} 

was , with a very small proportion of plate to eac 
charge. The men had gc four shifts one day last week 
instead of six, when they suddenly stopped work, stating as 
the reason that the masters had ref to give 9s. 6d. instead 
of 9s. per ton. There isin the meantime a large stock of 
puddied bar on hand, so that the works are not likely to be 
stopped for some time. There are some pretty heavy orders 
on hand, but of course the general hands being kept at work 
these will not be interfered with. It is not at all likely that 
the strike will continue. A number of the furnaces in the 
Motherwell district are still unlighted from the want of pud- 
dlers, and some of the mills are running short time owing to 
the want of hands, At the termination of the late lock-out 
the fore-hand puddlers submitted to a reduction of 1s. per 
ton on their wages, and as a matter of course, the wages of 
the underhands must also be affected; but as arrangements 
are generally made between them and the fore-hande, the 
masters took no concern with the matter. The fore-hand 
puddlers proposed a reduction of 2d. per ton on the wages of 
their under-hands, and where this reduction took place last 
Saturday a considerable amount of dissatisfaction was caused, 





and the underhands threatened a strike. Notwithstanding 
these evidences of a certain amount of discontentment there is 
great activity in the finished iron trade and in its affiliated 


branches. ‘The Monkland Iron and Steel Company ere at 


a sent msking a quantity of patent tram rails for Monte 
leo. This is the first order of the kind that has been placed 


1 Seotland. In shipbuilding iron there is an extensive 
demand, some of the makers being very fullof orders. Prices 
are tending upwards both for shipbuilding iron and for 


general merchant iron. Marine engineers on the Clyde are 
taxed to their utmost, while the forges and foundries are 
equally pressed with work. 

Clyde Shipbuilding—Launches during March.—The ship- 
building trade on the Clyde continues brisk, and during the 
month of March several contracts for the larger class of 
steamships were entered into. The launches during the past 
month have amounted to fully over the average tonnage 
although less than the corresponding month of the previous 
year, which was unusually high. ‘The following is the com- 


parative statement for the month and quarter: 
Month. Quarter. 
Vessels. Tons Ve ssels. Tons. 
1871 14 17,900 36 42,500 
1870 19 20,000 40 43,000 
1869 18 17,000 41 41,400 
1868 15 9,500 45 32,900 


Among the vessels launched during the month there was not 
a single sailing ship. 

New Shipbuilding Contract.—Messrs John Reid and Co., 
Port-Glasgow, have contracted to build another sailing ship 
for the Greenock fleet of East India traders belonging to 
Mr. John Kerr of that town. The vessel will be of 1500 tons 
register, 300 tons larger than the two vessels for the same 
owner now lying built in Messrs. Reid and Co.’s yard. 


The Graf Von Bismark.—This vessel, recently completed 
r one of the German steam ship companies, by Messrs. 
Caitd and Co., Greenock, broke her screw shaft a few days 
*g0 while on her voyage down Channel, and had to 

towed into Holyhead. I understand that the German eom- 
Penies used to specify that the screw shafts of their vessels 
should be made by Krupp. If this particular shaft was made 
of oe steel, then it will be a fact of some importance for 
the steel makers of this country; while, on the other hand, 
a it was of home manufacture, owing to Herr Krupp’s works 
eng 20 largely in connexion with munitions of war, the fact 


¢ 





of | side of harbo: 





will doubtless be made the most of by Krupp and his 
backers. 


Clyde Harbour Works.—At the ordinary monthly 
of the Clyde trustees, held to-day, the quarterly report by 
Mr. Deas, the harbour engilteer; submitted. It stated 
that the total dredging done during the past \ or was 
172,877 cubic yards. One of Duckworth’s patent hydrostatic 

ighing machines had been attached to the 10-ton crane on 
the South Quay, and it had proved so thoroughly satisfac- 
tory, that Mr. Deas urges the propriety of applying one each 
to the 30, 40, and 60 ton cranes. Regarding the new works 
at Plantation Quay, it was re eet the 
of cylinders is 48, giving 192 lineal yards of quay. Of that 
number, 20 have been sunk to the required depth, the total 
length of cylinders sunk in these 20 being 722 lineal feet, the re- 
maining 26 cylinders will extend toa length of 937 lineal feet. 
Cast-iron lintels for carrying the superstructure above low- 
water level are being prepared; and is being made 
in the preparation of piles and roofing for the shed. The 
following is a summary of the work od to be performed 
during the current quarter: to widen the river at Kelvin- 
haugh; to dredge from Kelvin to Whiteinch ; to deepen below 
Dalmuir on south side, and widen and dee on north side ; 
to deepen on both sides above and below Erskine Ferry, and 
eomplete river dyke in that quarter ; to commence for- 
mation of the new road along the north side of 
docks; to commence alterations on Stobeross wharf; and to 
commence the laying of the harbour tramways on the south 
ur, 


meeting 





FOREIGN AND COLONIAL NOTES. 


The Brooklyn Navy Yard.—Business at the Brooklyn 
Navy Yard has been dull of late, and some of the work 
— have been discharged. The gunboat Shawmut has 

en placed in commission after having undergone 

The Pacific Railroad.—The earnings of the Central Paci- 
fic division of the Pacific Railroad amounted for the two 
months of 1871 to 1,017,583 dols., against 807,280 in 
the corresponding period of 1870, showing an advance of 
210,303 dole. The revenue “the falling off fa the divisi 
has been declining of late, but ing-o receipt s 
has been more than counterbalanced vasiioed 
in the working. ‘The earnings of the whole road—that is of 
the Union Pacific and the Central Pacific divisions combined 
—amounted in February, 1871, to 786,864 dols., as compared 
with 894,315 dols. in February, 1870, 


Bombay Reclamation Company.—This com’ has held 
what is regarded as almost its last meeting. hg uidators 
have presented their report and ised another ‘ 
There will be a further division before the concern is finally 


wound up, and in the meantime the shareholders have ap- 
pealed to the liquidators to be economical. 


Madras Railway.— Aceording to a report of the chief en- 
gincer of the Madras Railway Company, it was confidently 
expected that a contractor's engine wou Raichore by 
March 1. It was also expected that trains would be running 


to Raichore by April 1. 

Tramways in the Argentine Republie.—A proposal for the 
construction of tramways through Rosario has been 
by the ser of that town. The concessionaire 
agrees to pays a yearly sum to the corporation of 1500 hard 
dollars. The revenue of the City of Buenos Ayres Tramway 
Company presents favourable results. In January 245,078 
passengers passed over the company’s lines, yielding a return 
of 655,021 dol. 





f 


Material Progress in Peru.—The Peruvian legislature has 
passed acts authorising the construction of a number of 
publie works, such as the Huaraz and Chimbote Railway, 
the Pacasmayo and Cajamarca Railway, the irrigation of 
large tracts of land along the coast, &c. The railways 
mentioned are proposed to be carried out by means of Go- 
vernment loans. 


State Railways in India.—The Indian seems to have thus 
far promised much and performed little in the matter of rail- 
ways. It was announced a year since that 7000 miles of State 
lines would be made, but after the lapse of twelve months 
only about 13 miles have been actually opened, viz., two 
little branches, the Khamgaon and the Oomrawuttee. The 
Indus line has, however, been commenced, and the Indore 
and other State lines are under survey. 


Queensland Telegraphy.— The Queensland Government 
has completed a telegraph line as far as Cashmere, the first 
station on a liné to the Gulf of Carpentaria, and 60 miles 
from Cardwell. The Gulf of Carpentaria line when com- 
pleted from the Gulf to Brisbane—and thence to Sydney, 
Melbourne, and Adelaide—must prove a formidable com- 
petitor to the great Trans-Australian direct line now being 
earried out by the South Australian Government. 


Railways in Ceylon.—The Governor of Ceylon has been 
endeavouring to ascertain by personal inspection what can 
be done to provide railways forthat colony. His Excellency 
has been making a tour with a view to the settlement of 
some genera! plan. 


Gas in Paris.—The consumption of gas in Paris has, of 
course, been greatly reduced by the mournful events of which 
that city has of late been the theatre. Thus the profits 
realised by the Paris General Gas Company declined last 
year to 606,6531., as compared with 908,5561. in 1869. Stull 
a profit of even 606,653/. was a very substantial result for 
twelve months. 


The Kistna Bridge.—A great bridge over the Kistoa 
oceurs on the line for effecting a junction between the Madras 
and Great Indian Peninsuia Se sarang he link line is com- 
pleted up to the.bridge on either side, but it is feared that 
three years may elapse before the a itself is yes 
With the exception of this awkw and serious ak, 








total number é 





and 
Bills. » The ex-Chancellor 


stated that in his opinion the projected 
sideratum and beneficial to the nei 
mittee in the same group the new clauses were procee 
with in the case of the Eusion, 8t. Paneras, and Charing- 


rhood. 


cross Railway. One clause i 


makes it compulsory 
on the company to complete their 


power to raise and contribute 200,000. towards the uader- 
taking. In the evening the Newport li Railway, the 
South-Eastern Railway, and the Tower Subway Bills were 
read a third time in the Llouse of Commons and . 

On Friday the Devon and Corawall Railway Bill was pro- 
ceeded with before one of the House of Lords’ Committees, 
the locus standi of the opposition being disallowed. In the 
afternoon the Merionethehire Railway Bill was read the 
third time in the House of Lords and passed. Upon the 
motion of Lord Eversley it was ordered that the time for 
depositing petitions praying to be heard against Private Bil's 
be exte fh to the first day on which House shall sit 
after the recess. Before the House of Commons’ Committecs 
on Friday the preambles wate vanes in the cases of the 
Burry Port and Gwendreath Valley Railway, the Midland 
and Great Eastern (Alexandra Park Branch) Railway, the 
Sidmouth Railway, and the Ma er, Sheffield, and 
Lincolnshire, and North Staffordshire Railway Comparies’ 
Bills. In Group No. 1 the preamble of the North London 
Railway Bill was passed, and in Group No, 4the Great 
Western, Bristol and Exeter, and South Devon Railway 
Companies Bill was further proceeded with, and adjourned 
for consideration of cl The preamble of the Ponty- 
pool, Caerleon, and Newport Railway Bill was proved, and 
the Bristol Port and Channel Dock Bill was with. 

Last Monday in Group 4 ( House of Commons’ Committees) 
the —— Bills of t ristol Port and Channel Dock 
and the Bristol and Portishead Pier and Railway (Portishead 
Docks) were proceeded with. The latter company apply for 
powers to lay the narrow gauge on their railway and to make 
a floating dock on Portishead Pill, which they propose to re- 
claim. fore the court for the consideration of locus standi 

Mr. Dodson in the chair) the locus standi was allowed of the 





mdon and North-Western Kailway Compan inst the 
Coalowners’ Associated London Railway Bill. e locus 
standi of the Midland Railway Company against the Alcester 


and Stratford-on-Avon Railway Bill was 
the Stratford-on-Avon Railway ys a= | ainst the same 
Bill waedisallowed. In the case of the West ire Rail- 
way the locus standi was allowed of the Lancashire and York- 
shire Railway Company, as was also that of two owners of 
property on the line. In the ease of the Edinburgh Street 
Tramways Bill, the locus standi of Jobn Croull and others was 


wed, but that of 


allowed. The petitioners are the of ten omni- 
buses, nine of which run between Edi and Leith. The 
petitioners eontend that the application of the general Act as 


rovided by the Tramways Bill would have the effect of 

riving them to the wall. At the afternoon sitting of the 
House of Commons the following Private Bills were read a 
third time and passed: The Great Western and Midland 
Companies’ and the Minehead Railway Bills, The following 
Bills were read a second time at the same sitting : The Belfast 
Harbour, the Hylton, Southwick and Monkwearmouth Rail- 
way, Margate Pier and Harbour, the North British, Arbroath, 
and Montrose Railway, and the North Metropolitan Tram- 
ways Bills. 

n Tuesday the Standing Orders Committee of the House 
of Commons reported that in the case of the London, Chat- 
ham, and Dover Railway petition for leave to depovit 2 
petition for Bill, the Standing Orders ought to be dispensed 
with, and the parties be permitted to it their petitions 
for the Bill. In the case of the Waterford, New and 
Wexford Junction Railway (No. 2) petition for leave to 
deposit a petition for Bill the Committee that the 
Standing Orders ought not to be dispensed with. The pre- 
ambles of the following Bills were before Mr. Dod 
son’s Committee: The Muswell Hill Estate and Railways, 
the Great Northern and Western (of Ireland) Railway, and 
the Dublin, Rathmines, &., Railway Bills. In Group 4 the 
competing schemes of the Bristol Port and Channel Dock 
and the Bristol and Portishead Pier and Railway (Portishead 
Dock) were further er ag with, and adjourned to the 
18th instant. The following House of Commons Groups are 
adjourned to the dates. annexed to them, viz.: Group 1, 
April 20, at 12; Group 2, April 24, at 12; Group 3, April 
24, at 12; Group 6, April 25, at 12; pod Sew, April 2, 
at 12. In the afternoon -of Tuesday the Maryport and 
Carlisle Railway, the North Bri Railway, and the 





Waterford and Wexford Railway Bills were read a second 
time in the House of Commons. 
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POOLEY’S AUTOMATIC§WEIGHING 
MACHINE. 

Is the course of our account of the show held by the Royal 
Agricultural Society at Oxford in July last, we sentioned 4 
very efficient arrangement of automatic weighing machine 
exhibited on that oceasion by Messrs. Henry Pooley and Son, 
of the Albion Foundry, Liverpool, and we now publish en- 
gravings of one form of this machine which will explain its 
construction. 

Upon reference to the annexed figures it will be seen that 
the machine consists of a hopper platform, A, supported 
upon balance beams or levers of the first order, B, the hopper 
of this platform having two inclined sides, a, and two straight 
sides, a’. On the platform, A, and on the centre of the 
straight sides, a’, of the hopper are bearings, C, upon which 
is suspended, slightly below ite centre of gravity, a box or 
scale, D, of rectangular horizontal section, entirely open at 
the top, d, and open at the bottom from d' to d*. This box 
is divided vertically into two equal divisions by a diaphragm, 
E, which may be of cloth or canvas, ¢, in which case it is 
made so as to swell or bag out on each side of the centre 
alternately as cach division is filled. F F are pivots or trun- 
nions supporting the box or ecale, D, and working in the 
before-mentioned bearings. Pe oe 

Attached to and across the end of the box is a small 
quadrant, G, having a catch or notch, H, at each end, into 
whieh locks a stop or pawl, J. This stop or pawl is sup- 
ported by a standard, i fixed on the platform, A. The stop 
or pawl is actuated by a vertical rod, L, connected with a 
lever, /, under the platform, this lever being struck and 
worked by a tumbler hammer, m, worked by the action of 
the balance beams or levers, B. The balance beams are 
carried on a base plate, M, and the sides, N, may be covered 
in with wood or in any other suitable manner. 

The base plate, M, has an opening, M', to admit the dis- 
charging mouth of the hopper, A. Attached to the base 
plate, M, is a bracket or framework, 0, rising over the scale 

ox, D, and supporting a quadrant bracket, O', which car- 
ries at one ont a feed spout, P, formed with a triangular 
aperture having an inverted apex standing over the centre of 
the scale box, D. The quadrant at the other end carries and 
acts es a fulcrum to a lever “ cutter off” or damper,Q. This 
cutter off is formed convex and the feed spout concave, as 
shown in Fig.2. This lever cut off is worked by its own weight, 
and is controlled by the rod R, which works in connexion 
with the balance beams or levers, B. 8 shows an arrange- 
ment for registering the number of loads passed through the 
machine worked by the oscillation of the scale box, D, while 
5! is a register or counter. The balance beams, B, are pro- 
vided with suitable weights, which are placed at B', within, 
say, 20 Ib., or one-fifth of the amount required, the remainder 
being made up by other weights, so arranged that they will 
not come into action until the scale is partly depressed and 
the feed partially cut off. 

The action of the machine is as follows: To begin with we 
will suppose the scale box, D, to be locked in position by the 
pawl, J, the top of one division of the box being under the 
spout, P, while the open bottom of the scale box from d' to 
i’, is closed by being in contact with the inclined side, a, of the 
hopper ae A. The grain or other substance to be 
weighed is led into the feed spout, P, through which it flows 
into the division of the scale box, D, which is under it. As 
the grain or material fills the compartment or division, and 
when the maximum weight is nearly approached, the plat- 
form. A, sinks, preponderating over the weights at B', on 
the balanee beams, B. The balance beams, B, relieving the 
lever cut-off, Q, by means of the rod, R, the grain or material 
flowing through the spout, P, is partially stopped. l on 
the whole or entire weight being obtained in the scale box 
the platform is further depressed, overcoming the smaller or 
compensating weights. The tumbler hammer, m, is then and 
thereby disengaged and falls on the lever, 1, which actuates 
the vertical rod, L, and throws up the pawl, J, from the 
quadrant, G, thus releasing the scale box, D, which then by 
reason of its own weight oscillates across the hopper, bring- 
ing its other lower edge in contact with the opposite inclined 
side, a, of the hopper, and thus allowing the full division to 
discharge its load through the mouth of the hopper, from 
whence it is led away by suitable means. The other division 
now being under the feed spout fills and discharges in like 
manner, and so on continuously, each oscillation or filling of 
the scale box, D, being registered or indicated on the counter 
dial, 8'. In conclusion we should state that the neat arrange- 
ment we have described has been patented, together with 
some modifications, by Mr. Henry Pooley and Mr. Thomas 
Roberts, of Liverpool 


Haxsovr or Rercor ror Jexsry.—A Bill was passed 
last week, by the Jersey States, for the construction of a 
barbour of refuge at that island, cl efly for the accommoda- 
tion of the steampacket traffic. Strong opposition was raised 
by a party in favour of a harbour at Noirmont, on the west 
side of St. Aubin's Bay. The plan se lected is by Mr. Coode, 
and embraces a landing stage on the cast side and a break- 
water on the west of Smaliroads The cost of the works will 
be 254.0001. 

IxstiTvTion oy Navat Arcurrects.—tThe following gen- 
tlemen have been elected members of the institution : Messrs 
J. KR. Bail London Engincering and Iron Shipbuilding 
Company; John Freeman Broad, Assistant Master-Ship- 
wright, H.M.’s Dockyard, Portsmouth; John Dudgeon, 
shipbuilder. Millwall and Cubitt Town; Francis kigar 
foreman, H.M.’s Dockyard, Portsmouth; William John, 
Constructor’s Office, Admiralty; Charles Mitchell, Ship 

wilder, Low Walker, Newcastleon-Tyne: Michael] Scott 
Marine and Civil Engineer, Parliament-street, London ; 
lienry Frederick Swan, Shipbuilder, Low Walker, New- 
eastle-on-Tyne ; Henry Green, jun., Shipbuilder, Blackwall 
William Henry White, Constructor’s Office, Admiralty; 
Edward Withy, Middleton Shipyard, Hartlepool. 
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Tue East Husoantay Rattway.—The Austrian corre- 

spondent of the Times writes: “The difference which had 

arisen between the Hungarian Eastern Railway Company 

and the contractors, Waring Brothers, has been terminated 

by an amicable arrangement between the parties. The 

reason of the difference is as follows. The railway which 

traverses Transylvania down to the frontier of Wallachia is 

one for which a certain guaranteed sum per mile has been 

granted. In these cases the plans are either made by the 
Government itself, or, if made by the company, are approved 
or changed by the Government. Now, on the first part of 
the line these plans, after being approved by the Govern- 
ment, have been altered during the construction ; thus the 
number of watering stations, the size and number of culverts 
was increased: in other plans the embankments had to be 
raised and strengthened beyond what had been deemed suffi- 
cient at first. As to all these alterations, as well as various 
delays in the approval by the Government officials of the 
plans submitted by the contractors, the latter brought for- 
ward a claim for indemnity, asking for the immediate recog- 
nition of their claims, threatening in the contrary case to 
stop the works. The company was ready to examine these 
claims, which were contained in a memorandum of some 160 
sheets, and, if they were found justified, to urge their recog- 
nition by the Government; but it could not allow the con- 
tinuance of the works to be made dependent upon this or any 
other condition, nor could it do this without seriously injur- 
ing the interests of the shareholders. According to the terms 
of such a concession with a State guarantee, the company 
takes upon itself to pay the interest of the capital during the 
time of the construction ; every month’s delay is therefore a 
serious loss. The investigation of such complicated claims 
as those raised by the contractors would have taken many 
months. When, therefore, Waring Brothers actually did 
stop the works the company refused payment for work already 
done by the contractors, and obtained a judicial decree for 
seizing the railway plant belonging to them, declaring at the 
same time to the contractors that it could no longer leave the 
construction in their hands. Long negotiations ensued, which 
were rendered doubly difficult by the cireumstance that the 
contractors were not in the country. At last, nevertheless, 
an agreement was come to. Waring Brothers gave up the 
contract. They received for claims as yet unsettled the sum 
of 50,0001. The company pays them besides 30,0001. for the 
railway plant, which passes into the hands of the company. 
All those claims which the contractors brought forward m 








money deposited by the contractors, about 200,000/., is for- 


their memorandum are vested in the company, The caution: 
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AUTOMATIC WEIGHING MACHINE. 


CONSTRUCTED BY MESSRS. HENRY POOLEY AND SON, ENGINEERS, LIVERPOOL. 


| feited in favour of the company, which takes the construction 


into its own hands. ‘The conditions are, as you see, not {over 
favourable to the contractors, and if they have been accepted 
it ean only be that they have found on closer survey that the 
sum allotted for the construction, owing to local cireum- 
stances, and to the conditions of labour, which are very 
primitive there, was not sufficient to complete them, and 
that they would have sustained heavy losses had they con- 
tinued and completed the work. In the mean time both 
sides must be glad that the difference, which at one time 
seemed to threaten a long and complicated lawsuit, has been 
amicably settled.” 


Tas Ismay Sreamern City or New Yoru.—The royal 
mail steamer City of New York, of the Inman line of 
steamers, running between Liverpool and New York, which 
returned to her station on Tuesday last from the Clyde, has 
just been lengthened 80 ft., and completely overhauled at 
the works of the builders, Messrs. Tod and M'‘Gregor, 
Partick. When all preparations had been completed 
the vessel was docked for lengthening, the pulling asunder 
being performed very soon afterwards in three hours. 
While the ironbuilders were employed in filling up the large 
gap thus created, the shipwrights and joiners were busy 
tearing up decks and hold ceiling, and m renovating the 
passenger accommodation. The upper works of the vesee| 
also underwent a complete alteration, the opportunity being 
taken to cover her in with a spar deck all fore’and #:t, 
thereby improving her appearance, enhancing the comfsit of 
passengers, and making ber more profitable to her owners. 
The clear gain of space in holds and bunkers obtained by the 
80ft. of new length amounts to 45,660 cubic feet, bes.des 
about 400 more third-class berths. The strengthening of th< 
ship herself was carefully considered in carrying out these 
improvements, six of the strakes of hull plating having been 
doubled for nearly three-fourths of her length. The jength 
of the City of New York is now 388 ft. over all, and her gross 
tonnage 3500 tons. Her speed has not been a by the 
lengthening, as was shown both on running the lights and 
by her pessage from the Clyde to Liverpool, which was ac- 
complished in sixteen hours. The whole work was com- 
pleted in about five months from the date of the drawing 
asunder in the graving dock, 11th of October, 1870, till the 
vessel's departure from the basin at the dockyard. The 
special facilities possessed by Messrs. Tod and M‘Gregor for 
the execution of work of this class have been noticed in this 
jourpval on a former occasion. 
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RECENT PATENTS. 


Tue following specifications of completed patents are all 
dated within the year 1870; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 1239, 8d.) Arthur Charles Hendersen, of 31, 
Charing-cross, patents, as the agent of Claude Leon 
Desmolins,-of Avallon, France, an arrangement of cam- 
worked stamps for breaking road metal, &c. Thisisa very 
crude arrangement, and we see nothing new about it. 

(No. 1251, 1s. 10d.) Thomas Paton and Thomas 
Winder, of Liverpool, patent several arrangements of 
marine engines which we cannot spare space to describe 
here. We see very little novelty in the plans proposed. 

(No. 1252, 84.) William Robert Lake, of Southampton- 
buildings, patents, as the agent of John Cram Chapman, of 
Cambridgeport, U.S., the form of stop-cock shown in the 
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annexed sketch. The cock is, as will be seen, opened by 
raising the plug by means of the screw. 

(No. 1256, 1s. 2d.) William Anderson, of Erith, patents 
an arrangement of gearing for rolling mills which we 
intend to illustrate shortly, and which we need not, therefore, 
describe here. 

(No, 1257, 10d.) James Jennings McComb, of Liver- 
pool, patents, as the agent of Henry Reedy, of Cincinnati, 
U.S., supporting the platform of a hoist upon a rope, the ends 
of which are led up and over grooved pulleys and attached 
to suitable balance weights, the hoist being raised or lowered 
by rotating the pulleys just mentioned. This is an old 
arrangement which has long been well known to makers of 
hoists. 

No. 1268, 1s.) William Henry Preece and William 
Edward Langdon, of Southampton, patent arrangements for 
workirg railway signals which appear to us worthy of 
special notice, and which we intend to describe fully on an 
early occasion. 

(No. 1269, 1s. 6d.) John Tiranoff, of St. Petersburg, 
patents some fearful and wonderful arrangements of railways 
and rolling stock which it would be hopeless for us to 
attempt to describe. 

(No. 1270, 1s. 2d.) Alexander Melville Clarke, of 53, 
Chancery-lane, patenta, as the agent of James K. Lake, of 


Chicago, U.S., a complicated and very unpromising ar- 
rangement of traction engine in which the connecting rods 
of a pair of steam cylinders are coupled direct to cranks at 


the ends of the driving axle. An inspection of Mr. Cook's 
drawings leads us to suppose that he must possess curious 
notions as to the work a traction engine is called upon to 
perform. 

(No. 1272, 10d.) George Wright, of Perseverance Works, 
Masborough, patents an arrangement of brick-making 
machinery in which the continuous stream of clay is méulded 
between a pair of rollers which revolve at the same surface 
speed and which approach and recede from each other, these 
rollers having a series of recesses (somewhat resembling 
the spaces between the teeth of ratchet wheels) formed on 
their peripheries. There are also other peculiarities in this 
machinery which we could not explain clearly without the 
aid of drawings. 


(No. 1278, Is. 4d.) Charles Exter, of Munich, patents 


an arrangement of railway brake which is brought into 
action by springs working on rods in connexion with the 
buffers, and also connected to the couplings in such a 


manner that on the coupling chains becoming slack the 
brake is caused to come into action. We cannot describe 
these plans here. 

(No. 1289, 8d.) Henry Kinsey, of the Robin Hood 
Works, Nottingham, patents forms of elastic wheels for 
traction engines, &c. In these wheels there are interposed 
between the rigid centre and the outer tyre, a series of tubes 
or elastic coils of steel, these tubes or coils being surrounded 
by india-rubber which is thus interposed between them and 
the rigid centre and outer tyre respectively. The wheel 
May thus be raid to consist of a rigid centre surrounded by 


india-rubber, which is, in its turn, surrounded by a flexible 
metal tyre, the india-rubber being pierced with holes which 
are lined with the tubes or coils already mentioned. 

(No. 1284, 84.) George Ingram, of 87, Marylebone- 
road, patents the fastening or lift for railway carriage 
windows, illustrated and described by on page 39 of the 
present volume. 

= 1286, 1s.) William Robert Lake, of Southampton- 
buildings, patents, as the agent of Messrs. Badcock and 
Wilcox, Providence, U.S., the arrangement of steam engine 
and valve gear, illustrated and described by us on pages 
151, 152, 168, 170, and 186, of our last volume. 

(No. 1290, 1s. 4d.) Thomas Ellis, of Coatbridge, patents 
an arrangement of puddling worked with a fan blast and 
provided with a boiler which is heated by the waste gases, 
The arrangement is such, that the air from the fan is de- 
livered partly into the ashpit direct and partly into a pas- 
sage leading beneath the bed of the furnace and communi- 
eating with openings at the bridge. The boiler used by 
Mr. Ellis is vertical, with a shell decreasing in diameter 


tapering in the opposite direction, this flue being traversed 
by inclined water tubes. By a curious error on the part 
of Mr. Ellis’s draughtsman, the brick lining of the upper 
part of the flue is shown outside instead of inside, and it is, 
moreover, continued through the top of the boiler, a joint 
being made between the boiler shell and the brickwork! Mr. 
Ellis’s third claim is for the “ construction of vertical steam 
boiler * * * shown on two explanatory sheets of drawings 
hereunto annexed ;” buat, we presume, that in actual 
practice, he does not adhere to the little peculiarity of con- 
struction we have pointed out. 

(No. 1295, 6d.) Abraham Ripley, of 84, Weat-square, 
Southwark, patents a modification of his simple and effective 





pipe wrench already noticed in our columns, The annexed 
sketch will show clearly the modified form of this wrench. 

(No. 1299, 10d.) David Walker, of Leith, patents a 
method of preventing smoke from boiler furnaces by ad- 
mitting air at the bridge, this air being forced in by a fan 
and being made to traverse pipes which pass through 
the hottest parts of the flues, so that the air thus admitted 
is heated before reaching the point of discharge. We can- 
not say that we expect this arrangement to give better 
results than many more simple plans in general use. 

(No. 1303, 1s. 44.) Alexander Macnair, of 2, Prince 
Consort-place, Leith, patents an arr t of per t 
way in which the rails rest upon a series of arched wrought- 
iron plates, these plates being placed with their convex 
sides downwards and their ends (from which the arches 
spring) being rivetted to the bottom flanges of the rails. 

(No. 1807, 16d.) Frederick Robert Augustus Glover, of 
Brading, Isle of Wight, patents steering and manmwuvring 
vessels by the aid of temporary bow or side rudders or fins 
which are worked by chains from the deck, and which can 
be raised out of the water when not in use. 

(No. 1828, 8d.) Henry Johnson, of 1, Essex-street, 
Forest Gate, and Robert John Lecky, of 24, Stock Orchard 
Villas, Caledonian-road, patent forms of locking nuts. In 
these nuts the part in which the thread is formed is cut 
through at one or more points and is turned conical outside 
so as to fit in a conical hole formed in the outer part of the 
nut or in the plate against which the nut would rest. The 
poll upon the belt thus tends to make the nut clip the 
thread tightly. No doubt these nuts would have bat little 
tendency to slack back, but we fear that it would be found 
very difficult to screw them up properly. 

(No. 1337, 1s. 3d.) Frederick Broughton, of 8, Hanover- 
cottages, Regent’s-park, patents forms of perforated fire- 
bars for locomotives, &c. The leading feature in these 
plans appears to consist in piercing the bars, in the direction 
of their depth, with openings inclined at such an angle 
that their direction coincides with that at which currents of 
air are expected to obtain access to the grate, We fear, 
however, that Mr. Broughton’s ideas as to the direction of 
the air currents are erroneous ; and we do not see that the 
forms of bars he proposes possess any special advantages 
over other forms of perforated bars at present in use. 





STEAMSHIP ECONOMY, 


On the Commercial Economy of Several Types of Merchant 
Steamers on some of the Principal Lines of Steamship 


Traffic” 





By Water C. Brerotvs, Esq., Glasgow. 

Turns has been such extraordinary progress made within 
the last few years in the powers of locomotion, and the com- 
mercial economy of steamships, that the economical conditions 
of the carrying trade at sea have been most materially changed, 
and are stilt changing in favour of improved and well- 
managed steam carriers versus sailing vessels. 
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The figures given for the annual 
ships 


are likewise computed in such a manner as to bring 
them upon fair and equal footi 


for comparison. As we 
uestion of commercial 


wish to consider only the q of 
economy, we must assume the ships to be fully employed 
all through the year, omitting to take into account any 

of time resulting in one or through ice in her 


rts of sailing, or delays arising from ex i 

Recher ar tlle get Wy tS enter. We 

must further assume the five ships 

deducting, in computing the deadweigh 
of coal carried for the i 


the pping. 

The performance of the five ships is given 
called “ ton-miles,” computed in an Us BeDBC 
mile” in railway terminology. A ton-mile is the 
accomplished in carrying one ton of deadweight for the 
distance of one nautical mile ; therefore, if a ship carries 
200 tons deadweight, besides her coal, u load Lea 8 
and runs a distance of 35,000 nautical mi annum, her 
total annual performance as a freight carrier is 35,000 by- 
200, eqaal to 7,000,000 ton-miles. 

A few general data about the economical conditions of the 
service of the five ships above mentioned should be added to 
the Table. 


1. The German Ocean water-ballast collier trades under 
the advantage of the cheap coal of a coal exporting port, and 
carries, like the Baltic goods carrier and the home trade 
grain carrier, its own coal for the home voyage on leaving 
the United Kingdom. The 38,000,000 ton-miles of com- 
mercial performance which she can do at a cost of 4990/., 
are not realised in her service, as she makes her home trips 
in water ballast only, so that, in the present practice, one 
ton-mile of coal carriage costs 0.062d. 

2. The Baltic goods carrier is ss, pcan A very expen- 
sive in her coal account, as she common engines and a 
common condenser also, although of recent construction, 
She goes at a speed of 10 knote in service. 

3. The home trade grain carrier, on account of her small 
tonnage, is expensive in crew and provisions account, ana 
has dearer fuel, as she trades from channel ports. 

4. The foreign coasting steamer pays 31. per ton for her 
coal, and as she has some 35 per cent. of her value charged 
against her annually, by way of interest, depreciation, tear 
and wear, and maintenance, and insurance account, on 
account of the excessive cost of repairs in her service, her 
performance as a freight carrier is necessarily very ex vo 
for so slow a vessel—her speed in service being only 9 knots. 

5. The North Atlantic mail steamer is a very expensive 
freight carrier, both for the cost of her large screw, and for 
her great first cost. Both these conditions, of course, are 
consequent upon the nature of her service, her extreme speed 
of some 13 knots in service necessitating such an immense 
consumption of fuel, which, with the length of the voyage, 
increases immensely the size and cost of the ship of com- 
paratively smal! deadweight capacity. She uses Welsh coal 
on her voyage out and American coal coming home, both of 
which qualities of fuel, of course, are much more expensive 
than the fuel used in home trade ships. ; 

The figures given above as the cost of one ton-mile of 
freight carriage in different lines of steamship traffic differ 
very much in amount, and will repay the trouble of some 
further consideration. 

The 13 knots North Atlantic mail sesnes, heaing, St ay 
all its coal for a voyage of some 3000 nautical miles, an 
being, therefore, comparatively to her size and cost, smal! in 
deadweight capacity, costs over five times the amount per 
ton-mile of freight carriage, eempared with the German 
Ocean collier doing the ne ee 

The principal items of economy of merchant 
rae ye et cost of ool pas Son, pues ere i ome, 

of ¥ graphically in following three 
ym sd : ach of which is intended to illustrate the influence 
of one of these items upon one of the steamers of our Table. 

The diagrams are computed in the ordinary manner and 
will searcely need any explanation for being read by the 
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Annual Cost and Annual Commercial Performance 


of Five Merchant Steamers Recently Constructed. 
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1, German Ocean water ballast collier) 3.100 | 540 1,350 4,990 1,000 38,000 38 millions 0.031 d. 
2. Baltic goods carrier . ws} 4,000 | 2,460 1,850 8,800 1,000 387,000 | 38 0.0574. 
3. Home trade in carrier . 14500 | 520 1,250 8,270 350 | 38,000 | 13} 0.058¢d. 
4. Foreign coasting steamer ad 3,500 4.750 1,550 9,800 | 500 =| 88,000 | 19 0.1244. 
5. North Atlantic mail steamer ...;_ 18,000 8,400 8,300 | 84,700 | 1,200 | 42,000 | 50) 0.166. 
Annual Cost of Ships. | Annual Commercial Performance of Ships. 


gentiemen present, many of whom have eo largely assisted 
the introduction of the graphical! system of investigation. 

The object of the writer in compiling the above figures | 
and diagrams was not so much to convey information con- 
cerning any novel or extraordinary facts, as an attempt to | 
arrange and reduce to practice, from a commercial point of 
view, some ral items of the present economical conditions, 
under whic — are carried on some principal lines of | 
steamship traflic. 





LAUNCHING SHIPS 

On Completing the Launching of Ships which have Stopped | 

on their Launcaing Slips.* 

By Witt1am Branam Roptssox, Esq., Master Shipwright 
and Engineer, H.M. Dockyard, Portsmouth, Member of 
Council. 

Tue Cosar, a 90- two-decked wooden ship, having been 
prepared for launching, was attempted to be launched on 
the 2ist July, 1853, at the Royal Dockyard, at Pembroke 
Dock, but after she had slid down the launching ways some 
80 ft., and thus immersed her afterpart into the water at high 
tide, she stopped entirely,f and all the subsequent efforts 
made that day to move her were of no avail. 

[he declivity given to the launching slip was the usual 
amount, and the plank and material used in the ways were 
also of the usual description. The plank on the launching 
slip was pitch pine, a material commonly applied to that 
ee oe at Chatham Yard, though it had not been used at 

’embroke for some years previous in launching heavy ships. 
Between the 21st and 26th of July some smal! hollow vessels, 

built for the purpose, and a few casks, &c., were put under 
the ship's bottom below high-water mark, with the view of 
reducing the weight of the ship on the ways, and at the 
time of high tide efforts were then made, by means of pur- 
chases, to pull the ship off, but all these measures were un- 
availing. 

A careful inspection of the work at low water the night 
after the ship stopped, and on subsequent occasions, con- 
vinced me that the reai cause of the failure on the 21st of 
July was the want of a sufficient and proper lubricant be- 
tween the sole of the ways and the launching slip, and the 
sliding surfaces being made too smooth by planing them. 
Acting on this opinion, and observing that the ship's stern 
was sufficiently immersed in the water, when the tide was 
up, to admit of proper vessels being placed so as to lift the 
shift abaft, I advocated persistently before the then master 
shipwright the necessity of adopting the unique plan of 
building camels for breaking the too close contact that ap- 

eared to be established between the sliding ways and 
aunching slip, by lifting the stern of the ship so as to take 

ite weight off the launching slip. 

On Tuesday evening, the 25th of July, it was determined 
to build three large camels for this purpose. I thereupon 
caused to be laid off in the mould loft, in a few hours, a 
camel to fit each buttock, 72 ft. long, to be planked with 
4-in. fir plank, and one for the stern, 20 ft. square in section, 
and 45 ft. long, to be built of 5-in. fir plank, the collective 
lifting power, when properly in place, being estimated equal 
to 1100 tons. 

The artificers were set to work from 3 a.m. to 8 p.m. cut- 
ting out plank, &., for these camels—no suitable material 
being in the yard, and in the ineredibly short period of nine 
days these large vessels were built and launched, and on the 
following day, the 5th of August, they were got partly into 
place, under the very great difficulty of having to seeure the 
after one with nothing firmer to rest upon than soft mud. 
On two subsequent tides, the camels being only imperfectly | 
shored down, and therefore only partially in action, the ship 
was moved, when a pulling power was applied, 9 ft. and 40 ft. | 
successively ; and at last, on the evening tide of the 17th 
day after the ship had stopped on the slip, the camels having 
been properly kept down in their places by bearers put out } 
at the quarter ports on the lower deck, and shored to the 
main deck upper silis to keep in place the quarter camels, a 
similar plan having also been adopted to keep down the stern | 
eamel, without any pulling power being applied, the ship | 
about one and three quarter hours before high water aban- 
doned her unworthy connexion with the land, and glided 
gracefully into the haven, amidst the rejoicings of all the 

ple in Pembroke Dock. An examination of the launch- 
ing slip after the ship had left it proved that the opinion I | 
had formed had been founded on no hypothetical reasoning, 
since the absence of grease was apparent enough, and the 





* Paper read before the Institution of Naval Architects. 
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too great smoothness of the sliding surfaces was equally evi- 
dent. 
The camels, it may be added, which have been briefly de- 


| scribed, were provided with valves for reducing their lifting 


power, but it was not found necessary to use them. 
During the seventeen days and nights the ship remained 


| om her slip it was pleasing to observe the interest every man 


in the yard appeared to feel in the preparations making to 


| get her off, and they worked most willingly day and night, 
the water drinkers coming out of the trial fresher certainly 


than many others. 


| final launch, so as to prevent the camels from lifting the 
ship above the ribands on the launching slip. 


day after the ship had left her la ing slip, I, at 
low water, ing the slip, the plank of wh — oak, 
not fir, as in the ease of the Cesar, and saw eno to con- 
vince me that my first impression had been a right one, 
namely, that the ship had stopped in the first instance mainly 
os want of a proper sufficient unguent on the ways 
and slip. 

The = in action when a ship’s stern is lifted under 
similar circumstances to those which obtained when camels 
were used to lift the after of the Cesar and North- 
umberland may be illustrated as follows, by which it will be 
seen that it could searcely be necessary to provide a large 
pulling power in addition to the lifting power of camels. 

Fig. A represents a ship in the position I have been 
deseribing, and it will be seen that the forces acted upon her 
are as follows : 

1. Weight, W, acting downward through the centre of 
gravity of the ship. 

2. The upward thrust, P,, of the camels, which is equal to 
their buoyancy, and acts through common centre of 
gravity of their displaced volume. 

3. The reaction, P, at the fore end of the slipway. 

The force which acts to push the vessel down the silip- 
way we will call FP, and this will be equal in amount to, 


P sine L— p Pi cos L 
= P (sine L — » cos L) 


When / is the coefficient of friction and depends upon the 
kind of unguent used, and L is the angle of inclination of 
the sliding plank. he 

By reference to the Fig. it will be séen that, 
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On the 9th of August the ship was docked, the stern camel 
having been kept in place, and 70 tons of ballast having 
been put on board forward to trim the ship. The sheer of 
the ship which had broken when the ship was on the launch- 


ing slip about 1 ft. Gin. returned in great part to its normal | 


form on docking the ship, and it was held there by the in- 
troduetion of “double fastenings” in the wales, and by an 
admirable method of coaking and “keying up” the iron 
diagonal riders proposed by the then master shipwright of 
Devonport Yard. 

With the experience of the case of the Caesar stamped on my 
memory, I surveyed the condition of the Northumberland 
when she stopped on her launching slip on the 17th March, 
1866, as the Cwsar had done, and I at once observed that 
her position was just such as would require her to be dealt 
with in the same way as the Cesar had been, with this diffe- 
rence, that in the ease of the former ship, a very rigid iron 
hull which would keep the ways straight and to their form 
had to be dealt with, instead of, as in the case of the Cesar, 
a flexible body which would bend, if not well supported, to a 
large extent before breaking. 

On the afternoon of the day on which the Northumberland 
stopped on her launching slip (the 17th March, 1866), after I 
had carefully examined into all the circumstances connected 
with the position the ship was in, I inquired for the office, and 
obtained after some trouble a quarter of a sheet of foolseap 
paper, upon which I briefly described the experience I had 
acquired in the case of the Cesar, and proposed lifting the 
ship abaft by means of camels built for the purpose, or 
suitable email ships which might be found lying im the river ; 
and this definite proposal I put into the hands of Mr. Lungley, 


| the then manager of the company, when that gentleman was 


standing alonside the ship. On a subsequent day I mentioned 


the subject of the memorandum referred to, to the chairman | 


of the company, but notwithstanding this, nearly the first 
action taken was to lay a second launching slip alongside the 
~ oy one, at a less declivity than the original slip had been 
aic 

the ship down far enough for her weight to come upon the 
slip with a lesser declivity. Together with this certainly 
very novel arrangement, some means for lifting the ship 


abaft by mooring lighters, &c., was provided ; and on the | 
2nd April, all being ready, an attempt was made to complete | 


the launch of the ship, but it failed as I had predicted it 
would when speaking to the gallant chairman of the com- 
pany at the head of the ship just before the event. 


Immediately after this failure my proposed plan of lifting 


| the after part of the ship was adopted, and measures were 


taken to build the requisite camels in the two neighbour- 
ing Royal Dockyards, Woolwich and Deptford, where the 
usual willing exertions were exhibited by officers and men, 


| and the four camels—two for each quarter—were built in a 
very few days; and they were secured in place by the 17th | 


April (just one month from the first attempt to launch the 
ship being made), and on the rising of the tide they lifted 
the ship abaft off the launching slip, when she glided into the 
river without the help of the fogs pulling power which had 
been provided. 

The camels, which have been referred to, were admirably 
detailed by the officers who built and prepared them, and the 
valves were most successfully managed on the day of the 





at. This was done, I believe, with the view of sliding | 


and as a will under most circumstances be nearly equal to a: 
we may take, 


Pol 


pw 


and we shal! then have, 
F=— (sine L— cos L). 
” 


If the stern of the ship were not lifted, but her whole 
weight rested on the slipway, the force acting to push her 
down the slip would be, 

W (sine L — » cos L) 
or double what it is in the present case. 

The advantages obtained by the use of camels are due to 
the fact that they take all the weight of the ship off the 
bilge ways, except at the extreme fore end, so that the after 
part is lifted clear of any obstruction that may exist, or 
where the grease used is bad or insufficient in quantity, the 
adhesion of the surfaces in contact is overcome, and they are 
left free to slide upon each other. 

To the foregoing it may be added that due consideration 
should at all times be given in preparing the ‘‘ launch” of a 
ship to the relative weight of the ship and area of the soles of 
the ways, declivity of launching slip, and to the time it is in- 
tended the ship shall rest in her cradle before the launch 
takes place, and then finally on the kind and quantity of 

ease to be used between the sliding surfaces. Ali these 
points affect the stiction to be overcome in launching the ship. 


SvGar vsep nv Brewertes.—In the year ending with 
| September, 1870, 29,017,271 lb. of sugar were consumed in 
breweries: 26,152,084 Ib. in England—viz., 11,693,382 Ib. in 
London, and 14,458,702 lb. in the provinces; 510,385 Ib. 
in Seotland; 2,354,8021b. in Ireland. In the preceding 
| year the quantity so used was 41,950,949 1b. The decrease 
in 1870 was almost entirely in England; Ireland shows an 
increase of above 100,000Jb., and Scotland a decrease of 
above 100,000 Ib. 





Essays sy Workmenx.—The Working Men’s Club and 
Institute Union have determined to invite the members of 

| their affiliated institutions to record their ideas on sundry 
important questions which deeply affect the welfare of the 
people at large. They believe that much good may be 
effected by inducing intelligent workmen to write papers on 
subjects which lie within the scope of their own personal 
| experience, and by making other classes acquainted with 
their — and suggestions. Prizes have accordingly 
| been offered for the best essays on the following subject, 
| and others will shortly be announced :—“ The causes of the 
| alleged absence of thrift and saving habits among a consi- 
| derable portion of the industrious ¢ of this country #8 
compared with the same classes in other countries, and the 
remedies for this state of things.” The Union will be very 
lad to receive aid and suggestions in carrying out this use- 

| ful work. While thus doing their best to promote habits 
of thought and study among the several thousand men who 
belong to these institutions, they are not unmindful of the 

| need for improved forms of recreation, and they have ac- 
cordingly offered a challenge cup for competition among 

| the workmen's cricket clubs in London, and a prise to the 
| best chess player. 
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WOHLER’S EXPERIMENTS ON THE sist ** fatigue « shown by bars Nos. 9, 20, and 21, after 12,100,000 a of the same maximum 
“PATIGUE” OF METALS. as pw og with bars Nos. 5, 14, and 16 re-|strain when the um strain was increased to 
, eng apesees , is evidently due solely to the difference | 42,800 Ib. uare inch. It was this influence of 
: (Continued from page 244.) form to which we have referred, and thus Herr | v strain on the “ fatigue” of metals which 
THe oppeins, mown Ve Fig. Ri ry cal Wohler’s experiments furnish further proof—if, in- | Herr Wéhler’s researches were parti ly intended 
ings on page of our last number, is, a8 we have | deed, further proof is wanted—of the extent to | to in and we shall to say about 
already stated, that employed by Herr Wohler for) which bars au veokinal by a sudden change of | it acca ohanes sons A bclete Gareetions the 
applying repeated tensional strains of known | sectional area. evidence afforded by Herr Wébler’s further experi- 
amount. Referring to these engravings it will be | q.y:y No, IV.—Showing the Resulte jecting Bars to | ments with scat a different kind, - 
seen that the apparatus consists of a wrought-| Repeated Variations of Tensional Strain of Known| Before, for present, dismissing Table No, IV 
iron box frame fixed at one end to a cast-iron) Amount: it be well todirect attention to the with 
standard supporting the knife-edge bearings of | Sad] whieh the power of tha onan Aiea a bars 
the lever, 4. The bar, A, to be tested is atthe; § | | Strains iB to resist of strain increases as 
upper end secured to the short arm of this lever,| * | applied in | - that strain The only is in 
and at the lower end to the rod, 4, which is pro- | | pounds per 39 f 


vided with adjusting nuts as shown. ‘The arrang, - 
ments for holding the test bar are the same as those 
used in the machine last described. The longer 
arm of the lever, 4, is connected by a link with one 
end of the equal armed beam, ¢ m, the other end of 
this beam resting on the short arm of a lever, of 
which the longer end is held down by the spring *. 
The middle of the beam, ¢ m, is conn by the 
spring, g, with the rod, d, and this rod is 
down by a lever as shown, an up-and-down move- 
ment being imparted to this lever by any convenient 
motive power. The rod, d, is downwards 
through the stay, 4, and is furnished at its lower 
end with adjusting nuts which serve to limit its up- 
ward movement and co uently regulate the 
amount by which the bar under test is relieved of 


strain between each application of the maximum | 


load, ‘The strain applied to the bar at each depres- 
sion of the rod, d, is regulated by the spring, /, 
which serves as a dynamometer. The spring, /, 
having been adjusted to the tension nding 
to the maximum strain which it is desired to apply 
to the bar, the length of the upper part of the 4 


d, is adjusted by the long coupling nut with right | 
and left-handed threads, so that when the bar, d, is | 20 
at the extremity of its downward stroke the end of | 2 


the lever on which the spring, /, presses is just 
raised from itssupport, In like manner to regulate 


the minimum strain applied to the test bar, the spring | 


J, is adjusted to the tension corresponding to that 
strain and the nuts at the lower end of the rod, ¢, 
are then screwed up until the lever on which the 
spring, /, presses is just lifted. Of course during 
the working of the machine the spring, /, is main- 


tained at the tension due to the maximum strain | 
The machine is capable of testing four | : 
bars simultaneously ; but in our engraving only one | 


required. 


set of levers is shown. 


The annexed Table, No. IV., contains the re- | 
sults of a number of experiments made by Herr | ~ 
Wohler with the apparatus we have just described. | 


The test bars used were of the two forms shown by 
the annexed diagrams, A and B, the bar marked A 

















a 
———— 


having the central portion united to the enlarged 
ends by short curves, while in the bars, B, there is 
a sharp corner at the junction of the central and 
enlarged portions. 

The results contained in Table No. IV. prove, in 
a very suriking manner, the influence of form on 
the power of bars to resist repeated application of 
tensile strain, and they also show the superior 
power of resistance to such *‘ fatigue ” possessed by 
steel as compared with iron. Thus, comparing the 
iron bars, Nos. 5 and 9, we find that whereas the 
former, which had the larger and smaller portions 
united by short curves (see diagram A), stood 
480,852 our nag of a strain of 38,5201b. per 
square inch before fracture, the latter, which had 
sharp corners at the points where the reduction of 
diameter took place (see diagram B) fractured after 
having stood but 37,828 applications of the strain 
just mentioned. The former bar thus stood more 
than twelve times the “ fatigue ” of the latter. ‘The 
steel bars show similar evidence. ‘Thus, bars Nos. 
14 and 20, were each subjected to maximum strains 
equal to 53,500 lb. per square inch, yet the former 
stood 473,766 applications of the strain, and the 
latter but 23,546 applications, or only about one- 
twentieth of the number. Bars, Nos. 16 and 21, 
are also comparable, they having been each sub- 
jected to a strain of 49,220 lb. per square inch, yet 
while No. 16 was not broken after 13,200,000 ap- 
plications of this strain, No. 21 gave way after 
35,486 applications. The diminished ability to re- 















































gi. 82) Number of appli- 
(2 i Quality of i s cations of strain 
is = test bars. Bomercy ot.” unt made before 
| 418 / s i fracture, 
i gis : 
: 3. Maxi-| Mini- 
a Ee mum.) simme.8 5 8 
aims be) 
Ah r 51,360; 0 |51,960 800 
2) Aj| ¢ Bare cut > | 47,060) © (47,080 106,910 
BA { from an 42,500; 6 (42,800 BAU, 853 
4 Al axle sup- 98,520; @ [88,520 408,481 * 
6) Al pate (88,520; 6 /88,520 480,852 
Ba dig | le 
: i| by the ss 
| Aj} | Phonix |47,980 [25,680 21, { 4,000,000 
| H (Company. | | cations of strain, 
9) B | (88,520; 0 (88,520 87,828 ¢ 
1} Aly -|85,600; 0 |85,600 18,741 
Ti et ee 74,900; 6 |74,900 46, 
12) Al] ‘som stect | | (04200) © 200 170,170 
13) A | ae ae 58.580! 0 (58.580 123,770 
14) A} ) “ia oS 153,000; @ (58,500 473,766 
15 A | f, | 1 Staee! 0 [6160 600,000 
16} All | ho eeer 49,220! 0 |49,990| 18,200,000 | 
17; Al Pn 85,600 58,500 |82,100| 1,801,000 > ¢ 
is} A} 85,600 |42.400 42,800 | 12,100,000 | 
19) A lJ + 88,800 87,450 |48,180 | 12,000,000 
i i asta 7 
BIVIs 5 2 53,600 0 [58,500 28,546 
B “3356 49,220/ 0 |49,220) 35,486 
j B | & 2c ee \44,940/ 0 (44,940) 65,658 
| 23, B ESEGE | | 42,800) 0 42,800) 75,343 
loa) BTS sé 2? \sas20! o |3a590! 206,883 
}%) B18 SEES) | \s4240| 0 |s4200| 274.970 
e=sn® | (mot broken b 
}26 BJ | g38%8 | | (92,100) 0 vz100|f 1,100,000 
HOSE cations of strain. 
| i 4 AJ / i 
27, A |) ¢ Barecut > ¢/17,050| 0 (17,050) 8,140 
(oe A out of a 14.986; 0 14,980 | 4,000 
29 A | locomo- 13,910; 0 (13,916 10,342 
30 (UA | tive cylin- 12,840, 0 12,840 45,028 
131, Ali! der (cast |} j11.770| 0 (11,770 78,685 
a2) A |?‘ iron) sup-[] 11,935) © (11,235) 27/885 
33 A || | plied by 11,235| 0 11,285} 35,599 
134) A | ; the Vul 10,700! 6 |10,700 208.439 
| 35| Aj! |can Com-| | 10,700/ 0 10,700 | eensand | ; 
36 A\J | pany of ) | 10,700! 0 (|10,700| 7,600,000 
| | Stettin L i 





* This ber failed in consequence of a defective place, 
+ This rod broke at one of the points where its diameter was 
suddenly reduced. 

t These bars remained unbroken after the number of applica- 
tions of strain here state’, 

§ These bars remained unbroken after the namber of applica- 
tions of strain here stated. 

The superior power of steel bars, as compared 
with iron bars, to resist “fatigue,” is at once 
evident from an inspection of the Table, this su- 
| periority being apparent of both the ‘* A” and “* B” 
‘forms. Another striking feature exhibited by the 
| results recorded in the Table is the suddenness with 
| which the power of the bars to resist repetitions of 
| strain increases on the intensity of these strains 

being diminished below certain amounts. Thus, in 
| the case of the iron bars, the diminution of the 
| maximum strain from 38,520 Ib. to 34,240 Ib. per 
| square inch increased the number of repetitions of 
| strain which the bars were capable of bearing from 
| 480,852 to 10,141,645, or more than 20 times. In 
ithe case of the steel bars, also, the reduction of 
}maximum. strain from 53,500 to 51,360Ib, per 
| square inch increased the number of repetitions of 
| strain resisted by the bars before fracture from 
473.766, to over 13,600,000, the bar No. 15 not 
being fractured after having reecived the last-men- 
tioned number of applications of strain. 

Undoubtedly the most important fact shown by 
Table No. IV., however, is the influence of variation 
of strain, as distinguished from absolute intensity. 
This bar No. 2 broke after 106,910 applications of 
a maximum strain of 47,080 Ib. per square inch, the 
minimum strain being 2i/, whereas in the case of bar 
No. 8, where the minimum strain was increased to 
25,680 Ib. per square inch—the maximam strain 
being the same as before—4,000,000 applications of 
strain were resisted without fracture. In the case 
of the steel bars, the results are equally striking. 
Thus bar No. 10 stood but 18,741 applications of a 
maximum strain of 85,600 when the minimum strain 
was wil, whereas bar No. 18 remained unbroken 
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by it Melbourne and Hamilton will be brought 
215 miles of each other. The third line leaves 
and Ballarat Railway at the Meredith Station, 
by way of Rokewood, Skipton, Streatham, and 
pS It is estimated to cost 995,0001, and 117 


Hamilton being brought within 187 miles of each other by 
this route. The last proposed line proceeds from Castlemain 
by Maryborough, Avoca, and Ararat to Hamilton, it is 
estimated to cost 1,155,0004 or 78571. per mile, and 
147 miles of new line will have to be made, the distance 
from Melbourne to Hamilton being 268 miles. The estimate 
in each case is for a single line and includes the whole of 
the works—which are to be of an inexpensive but durable 

purchase of 
to the west will probably be ae years, Mr. 
Higinbotham only provides on each line for rolling 
stock, and the same eum for stations per mile. Each of 
these lines has its own special merits and demerits, and the 
whole question has been in and by Mr. 
T. Higinbotham, the Government engineer-in-chief. In his 
report, a copy of which is now before us, Mr. Higinbotham 
considers in detail the points for and against each of the 
proposed schemes, and finally decides in favour of the second 
route, that by way of Beaufort and Ararat. This line will 
be 18 miles longer than that from to Hamilton, 
but its cost will be 355,500/. less than that of the latter. 
Economy in the first outlay is of great importance here, as 
no line to the west can y he: enepaby prove remanerative 


: 
sis 
rf 


present 
very ill supplied with means of communication with Mel- 
bourne, whilst the first line would pass through a district 
which is comparatively well supplied with these means. 
The traffic, too, on tae second line would prove greater than 
on the first in consequence of the population around 
Ararat. Again the line Mr. Higin recommends 
would command the traffic of the district through which it 
would pass, whilst the first line would have to compete with 
the ports for the traffic of its district. Finally, the second 
line is calculated to improve the value of existing lines and 
the first line is not. 
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Maryborough and Ararat this line would pass through 
country which is generally of an inferior character, and in 
which the population is very small. In fact, the only ad- 
vantage this route appears to possess is that it would 
connect Maryborough with Castiemaine—an advantage, 
however, which the many objections greatly outweigh. In 
considering the question of the best route for a line of 
railway to the west, it becomes evident that no one 
line can continue to provide for so extensire a district. 
The resources are so great, that when they are developed, 
not one, but probably several lines, will be required to 
afford it the necessary accommodation. At present, how- 
ever, the population of the district is small, and the traffic, 
therefore, secant, and it is not improbable that for several 
vears to come the net receipts on any line to Hamilton will 
not pay two per cent. on the cost of construction. 
this in mind, and taking imto consideration the other cir- 
eumstances by which Mr. Higinbotham had to be guided, 
the decision at which he has arrived appears to us to be a 


very proper one, although it is highly probable that there 


will be a considerable amount of discussion on the subject 
in Parliament, as each scheme has its own set of sup- 
porters. 


THE JAPANESE IMPERIAL MINT. 
We publish on the present and opposite pages, engrav- 
ings of the Imperial Mint, recently erected at Osaka, 
Japan, from the designs of Mr. T. Waters, the engineer to 


ld be r one 


Japanese Government, this building ing one to which 


ficulties which 


the 
a special interest is attached, from the di 
had to surmounted in constructing it With the ex 
ception of two mechanics engag>d on th the 
workmen employed were entirely Japanese, and when Mr. 
Waters commenced the work no one in the 
ick laid, or a stone building, the uative houses being of 
I nder these cir 


he 
machinery 


town had 


seen 


al 


wood and plaster. amstances, those in 





charge had something more to do than merely superintend 

the work but notwithstanding this, tl structure was 
ympleted in a year and ten months, the plans | g I 

got out by Mr. W aters in Janvarv. 18¢ nd the building 
handed over t6 the present master, Major Kind late of 

the Hong Kong Mint), in November, 18 when tl rst 
yin was struck. 

The building, which is built of a hard blue sa me, 
225 {t. long by 74 ft. wide internally, and it is divided by 
brick and glass partitions into nine compartments, each 
25 ft. wide by 74 ft. long, as shown by the annexed plan. 
The general design is very neat and well adapted to its 
purpose, while of the workmanship we bave received ve ry 
favourable accounts. Indeed, good evidence of the general 


uracy of the work is afforded by the photo 
nh OUFr eDegTaV 


truth and a 
graphs now in our pgssession, and from whi 
ings have been prepared. 

The motive power consists of a pair of horizontal high- 
pressure engines each of 20 horse power, these engines driving 
the rolls and also a line of shafting which runs the whole 


length of the building. The plant includes four pairs of 
18 in. by 10 in. chilled iron rolls; two pairs of Krupp's 
steel finishing rolls, two drag-benches, five cutting out | 


machines, eight lever coining presses, twelve silver melting 


Bearing | 
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furnaces working into one stack; and six gold melting 
furnaces. The arrangement of these various appliances 


is shown by the plan The boiler house, assay room, 
laboratory, and die turning room are arranged along the back 
of the main building as shown, and the offices are in a 


separate building seen to the right in the general view on 
page. The building on the left in this view is 
master’s house. 

rhe coins turned out at this mint are as foll :—Gold, 
10 dole, 5 dols., 2 dols.; Silver, 1 dol., 50 cents, 20 cents. 
15 cents. The silver dollar is the standard and 
is of weight and fineness as the Mexican dollar, 
namely, 416 grains troy, and 900 fine. The capacity of 
the mint is about 50,000 oz. per mint day of six hours 
The whole is now in full work, and according to recent 
advices from Japan the coins were to be issued in February 


the present 
the 
pws 


10 cents, al 


the same 
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Srpestas Tetzeraruy.—A great Siberian telegraphy line | 


has been now completed. A double wire extends from Sretensk 
on the Shilka a little way below Nerchensk to Khabarovka, 
at the junction of the Oussouri with the Amoor. The length 
of the line is 1340 miles The work of stretching the line 
was commenced August 25, 1870, and it was completed No- 
vember 8, 1870. A line to Sretensk has been in operation 
since 1867. 


C.-o 2 


Inprax Ratuways.—A_ survey party bes commenced 
operations on the proposed Indian state lines from Indore to 
Ajmere. The line will pass vid Ulimuch, but the route 
general'y has not yet been settled. The surveying party 
comprises Mr. Miller, superintendent ; Lieutenant Firebrace, 
R.E., Lieutenant Dundas, RE. (from the public works 
secretariat, Calcutta), Captain Downing, from the topo- 
graphical survey, Lieutenant Begbie, R.E.. &c. M. Le 
Messurier. the agent of the Great Indian Peninsula Railway, 
Mr. Conder. the general manager, and Mr. Middleton, the 
district traffic manager, have been inspecting the works in 
progress between Goolburga and Raichore; everything is 
stated to be going on well. 





Casaptaw Pacrric Rarnway.—The Canadian Government 
is said to have under consideration the appointment of a 
commission to be charged with the task of making surveys 
for a Pacific Railway route from British Columbia to some 
point in the province of Ontario. As the Canadian Govern- 
ment is thus about to undertake surveys, it is understood 
that none of the Bills for the incorporation of companies to 
| construct any of the lines which would form part of a Cana- 
| dian Pacifie Railway will be proceeded with in the current 
| session of the Canadian legislature. Under the terms of the 
| union with British Columbia, the construction of both ends 
| of = Canadian Pacific Railway is to be commenced within 
two years. A line north of Lake Superior is stated to be 
| quite practicable. 
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THE JAPANESE IMPERIAL MINT AT OSAKA. 
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THE MANUFACTURE OF OZOKERIT. 
Tue mystery which for such a length of time sur- 
rounded the word “ ozokerit” was a few months 
since dispelled by the appearance—shall we say the 
light—of those very matter-of-fact articles called 


candles. The poetry with which the subject was | 


invested has been superseded by the very prosaic 
interests of commerce, and the demands of trade. 


Still, however, we think that sufficient interest re- | 


mains attached to the subject to render some par- 


ticulars of the material from which these candles | 


are made, and a notice of the various processes in- 
volved in their production acceptable. The more 
80, in that we ove no ordinary material to deal 
with, and no common processes to describe. Ozo- 
kerit is a vegetable wax, and in its raw or native 
state is of a yellowish colour, of light specific 
gravity, and somewhat fibrous in its structure. It 
will not burn of itself, but will readily melt on a 
light being applied to it. On being roughly 


| wrapped around a central wick even in its native 

state, it is easily and regularly consumed. In fact, 

a rude candle can be made of the raw material and 
| a cotton wick. It is found principally in Austria, 
| Moldavia, the Caucasus, el seas the Caspian Sea, 
where it is obtained in great quantities, being 
largely used in those countries for illuminating 
| purposes. It was discovered about two years since 
y a Russian military officer, who communicated 
| the fact to M. Gustav Siemssen, who has intro- 
duced it into England, and is the co-patentee with 
| Mr. Frederick Field, of Lambeth, in the application 
| of the discovery to practical purposes. e works, 

at which the conversion of the raw material into a 
| white semi-transparent wax ready for manulacturing 
| into candies is carried on, are situated in the Wel- 
| lington-road, Battersea. ‘They are of considerable 
| extent, and have a frontage on the river near to 
| Battersea Bridge. By permission of Messrs. Field, 
| the proprietors, we recently visited these works, 


and were conducted over them by M. Siemssen, who 
fully explained to us the leading particulars of the 
" Commench he river end of the premises 
ommencing at the river en e , we 
found a large store of the native ozokerit in two 
conditions, in the one as dug from the earth, and in 
the other as roughly melted down for convenience 
of storage in transit. In the latter condition it forms 
a dark-coloured mass, and is packed in barrels, the 
native or unmelted ozokerit being sent over in 
canvas bags. From the stores the crude material 
is conveyed into melting tanks, holding from 2 to 3 
tons each, and where it is melted down by means 
of asteam coil, From these tanks, which are situated 
in a gallery some 15 ft. above the ground level, the 
ozokerit is run off by gravitation to a series of stills 
placed outside the main building, and holding from 
a ie ney ee ee i — 
y by steam, and parti bottom heat. 
ioe tad-toameaee ae cee ozokerit are run 
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off from the melting tanks into another set of tanks 
beneath them, where they are remelted, the finer 
pw being afterwards distilled over. The ozo- 
cerit comes over from the stills in the form of an 
oily distillate, which is run from the condensers 
into moulds and allowed to cool. This gives a deep 
yellowish wax-like substance of a spongy nature, 
the pores being filled with oil, which exudes under 
a slight pressure. These cakes are packed between 
oil-skins and cagyvas cloths and placed in hydraulic 
preases, of which there are three of large capacity. 
Che pressed cake after removal is put into reheating 
tanks and again melted down, and is pumped from 
these tanks by a steam pump into the acidifiers where 
it is treated with ggulphuric acid. These acidifiers 
are steam jacketted and are fitted with revolving 
agitators by whieh the ozokerit and acid are agitated 
together for a certain time, after which the mixture 
is allowed to séttle. After settling, the purified 
ozokerit is drawn off from the lower part of the 
acidifiers—the aeid remaining on the top—and run 
into vessela whith are heated by bottom heat. This 
is the final heating, and from these vessels the fine 
stuff is drawn off into moulds, the result being a 
hard white wax, thé melting point of which is 140°, 
that of parafline wax being only 128°. These blocks 
are sent to Messrs. Field's works at Lambeth, and 
from them the now well-known ozokerit candles are 
made. 

In some cases, and under certain conditions which 
occasionally present themselves in the process of 
manufacture, the ozokerit when separated from the 
acid is washed with hot water. The water having 
been removed, the material is repeatedly filtered 
through animal charcoal, until the requisite degree 
of whiteness is obtained. There are also several 
specialities about the manufacture, which requires 
to be conducted with the greatest nicety and exact- 
ness, or the looked-for results may be entirely 
negatived, One point is that of temperature, those 
attained in the stills being exceedingly high and 
variable with certain varying circumstances and at 
different stages of the process. Another point is 
the length of time during which the ozokerit is ex- 
vosed to the action of the acid, or of the charcoal. 

t is also important whether and when either the 
acid bath or the charcoal filter should be used, The 
responsibility of all these matters—and the know- 
ledge also—rest with Mr. Siemssen who has devoted 
all his time and attention for the last two years to 
verfecting the means of utilising the raw material. 
\\ e should mention that there are several bye pro- 
ducts, the chief of which is a very clear colourless 
oil, without smell, and of very high illuminating 
power, . 

‘The mechanical arrangements connected with 
the works were intrusted to Mr. Edward Field, 
C.E., whose design is most complete in every detail, 
and works out very perfectly. Steam is supplied to 
stills, heaters, pumps, and an engine for driving the 
machinery, from two Field boilers of 30 horse 
power each. “The ‘various vats, tanks, and heaters, 
are connected with each other by a system of pipes 
and? pumps so well arranged that the process of pro- 
duction is carried on continuously and with @ mini 
mum of manual labour. Indeed, regarding the 
extent of the works, we were surprised at thé small 
number of hands about the place. The mai bhild- 
ing in which the distillates are cordensed > and 
treated is lighted at night with yas from “the ‘out- 
side, the walls being pierced at fiitervals, and the 
openings covered with fine wire gauze, behind which 
the’ gas jets are placed. ‘The furnaces also of the 


neighbourhood. ‘To remedy this a close intercepting 
tank was constructed in the yard of the works, and 
through this the waste liquors are run on their way 
out. They enter near the top at one end, and impinge 
upon @ diaphragm plate placed across the upper part 
of the tank, and which is carried some distance down. 
On reaching the bottom they meet another similar 
plate, over which they have to pass on their way to 
the point of exit, before reaching which they come 
against a third plate fixed in a similar position to 
the first. After passing this plate the drainage 
matter leaves the separator by an opening on a 
level with the entrance point. By this means the 
waters are well broken up and the foul odours re- 
leased, the latter passing away through a flue into 
the main shaft of the boiler furnaces, and an in- 
tolerable nuisance is thus effectually remedied in a 
simple and inexpensive manner. 

With regard to the ultimate results of the pro- 
cesses we have been describing—the candles—we 
have only to add that they are a novel and success- 
ful addition to our pre-existing means of illumina- 
tion. From atrial of them, we find them subject 
only to one drawback, and that is that of smoulder- 
ing and of giving off a very offensive smell when 
biown out. This, however, is not peculiar to these 
eandles alone, but is also a fault common to wax 
¢andiles, and arises from the rapidity with which 
the wax cools, ‘The remedy, of course, is to use 
an extinguisher, but we searcely like to see this old- 
fashioned utensil re-introduced, and would suggest 
as a possible remedy the treatment of the wick, 
before insulation in the candle, with some material 
which takes a longer time to harden than ozokerit. 
We may, however, congratulate Messrs. J. C. and 
J. Field upon the spirited manner in which— aided 
by M. Siemssen—they have introduced a de¢ided 
novelty—and a decided success—into the market, 
and Mr. EF. Field upon the completeness ‘and 
efficiency of the ozokerit works at Battersea. 


COMPOUND ENGINES.* 
By Cuances E. Euear, ME. 

Witu reference to my views concerning the advantages 
of the compound over the single. engine, and the causes of | 
the advantages, Lp: gmp, for propellers, 1 consider that | 
the compound engine may be applied with superior results 
in any Jocation w economy of fuel is desired. I give two 
points of superiority, with explanations and discussions as 
brief as the subject will admit, 

Advantages of the compound steam engine as compared 
with tke ordinary double acting-engine—1. It furnishes a 
better working engine meehanically, for utilising the benefits 
of the expansion of bigh-presaure steam. Thia point will be 
very generally conceded. The expanmon of steam is neces- 
sary to secure economy; but, if the application of the 
principle be carried to the extent desired, the great changes 
of pressure in the cylinder cause severe strains on the main 
connexions, and, although the latter be made unugually 
strong, it is frequently found expedient to redace the pres- 
sure, and, necessarily, the measure of expansion, and st in- 
crease the consumption of fuel in order to reduce the logaes 
caused by frequent repairs, but more particularly by the-de- 
lays they oceasion. The compound engine, in any) for 
equalises the strain and distributes the load. oat 

2. Independently of mechanical considerations, it is- 
economical to use steam expansively in a compound ne 
than im any form of the ordinary engine. This pointahust 
be accepted as a fact by any one who will examine the, evi- 
dence available, but the abstract explanation of the result is 
impossible by any of the laws heretofore laid down mh*reépect 
to the steam engine. 

It should be borne in mind that, contrary to the opinion 
of many, there is no gain in power by the addition of the 
smal! high-pressure cylinder of the compound engine, for 
the effective pressure upon its piston is only the difference 
between that of the entering steam and that admitted,te the 
second cylinder. There is, in fact, a little power fost in 





| 
| 
| 
} 





heaters are stoked and tended from the outside of 
the building. Should a fire by chance break out there 
are ample means at hand for quenching it, on 


being a powerful jet of steam which can be} 


turned on from the boilers. ‘The high temperatures 
used in the stills demand that the steam shall bx 
superheated, which is effected in a special apparatus, 
also devised by Mr. Field ‘This consiats of a 


ajuare brick tower—of which there is one to each | 


atiil containing a contnuot pipe arranged ar and 
the sides, and through which the steam passes to 
the still, being superheated on its way by the heat 
from a fire in a small furnace below 

An ingenious method of overcoming a nuisance in 
connexion with this manufacture is worthy of a pass- 
ing notice, it may offer a suggestion to others who 
are troubled in a similar manner. ‘The waste water 
from the condensers, as well as liquid refuse of 
various kinds, were run off from the works into the 


transferring the steam from one cylinder to the other. 

It is not strange, then, that nearly all American engineers 
condemn the compound engine, and declare, in spite of all | 
failures, that the same result can be produced ina single | 
| engine if it be made of eufficient strength to withstand the 
} unequal strains. These engineers simply judge from the | 

information they bave had the opportunity of acquiring. | 
| They bave been taught that the eapacity of the cylinder 1s | 
| the measure of the steam used, and reason that, if the com- 
pound engine gives no more power with the same steam, it 
is a useless contrivance. No other conclusion could be based | 
on such an assumption. The error in the reasoning lies in | 


| the fact that the volume of the cylinder is not an accurate | 


| measure of the quantity of steam used by the engine. This | 
fact has been proved by experiment both at home and abroad, | 
but, strange to say, has never attracted much attention. | 
People will assume that steam can be measured by the 
eylinderfal as accurately as peas in a bushel; but the fact 
is, that the metal walls of a steam cylinder are at every stroke 
so cooled by the performance of work, and by the low tem- 
|} perature during the exhaust, -that the live steam, upon 
, entering, has two offices to perform, namely, firet, to reheat 





| 
| 





| the surfaces; and, second, to fill the cylinder and maintam | 


main sewer, but they carried with them a stench | 


which escaped from the draivs and through the 
gully gratings, and which proved a nui to the 
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the desired pressure. In many cases, it may require as much 
steam to do the first as the last ; and, as the steam for the first 
purpose is condensed, that for the second will only fill the 
space, and, in fact, two volumes of steam may enter into a 
vessel capable of holding but one of a liquid or non-conden- 
sable gas. 

Daring the Government expansion experiments and others 
of a private character, I had ample rtunity to ascertain 
the aceuracy of the above views, and found that the benefits 
to be derived from expansion were, in the manner stated, 
greatly reduced, though not entirely overcome, as had in 
some cases been claimed. 

I believed these losses could be prevented, and, with means 
furnished by capitalists, tried over two hundred and fifty ex- 
periments to ascertain the value of various devices for accom- 
phishing this end. The nature of the loss was proved in the 

ollowing manner: I constructed two cylinders of like 

dimensions, one of glass the other of iron, in such a manner 
that either could be attached to a valve which regularly 
admitted steam from a boiler to the cylinder, and permitted 
its exhaust into a condensing coil lying in a tub of water. 
The capacity of the two cylinders was made exactly the same, 
as was shown by transferring water from one to the other. 
When put in turn in the condition of a steam engine cylinder, 
the iron cylinder used (averaging the experiments) fully twice 
as much steam as the glass one, shown by the fact that twice 
the quantity of water came through the condensing coil for 
the same number of movements of the valve. Steam of tho 
same pressure was used in both cylinders, and the experi- 
ments were many times repeated with substantially the same 
results. This settled the question: the glass cylinder saved 
half the steam. The cylinder of a perfect engine should, 
then, be made of glass or other non-conducting material, 
which may be explained in the following manner: Tyndall 
has found that aqueous vapour is one of the most powerful 
radiators and absorbents of radiant heat known. Steam, when 
slightly chilled by the performance of work, is in respect to 
heat im the same condition as the aqueous vapour of the atmo- 
sphere; therefore, if steam enter a ¢ylinder at a temperature 
of, say, 280°, and heats the metal surfaces to that point, when 
such steam is exhausted and falls in pressure so that the 
temperature is, say, only 130°, the surfaces rapidly radiate 
heat, which is absorbed by the steam and carried to waste, 
and the next steam that enters has to rebeat the surface, and 
an additional quantity is required to fill the cylinder and do 
the work. non-eondueting cylinder does not become 
cooled ; it i¢ not necessary, therefore, to reheat it, and 
only the exact quantity enters which is required to fill it. 

1 experimented considerably to make an engine with a 
cylinder of non-conducting material, and on desisted 
temporarily when it oecurred to me, and I proved by experi- 
ment, that very nearly the same result could be obtained by 
the use of a modification of the compound engine, which 
involved no difficult mechanical details. The transfer of heat 
from the metal walls of the cylinder to the exhausting stesm 
takes place in two ways, namely, by direct contact and 
by radiation. The bulk of the steam can only be acted upon 
by radiation, which, therefore, causes the material part of the 
loss. ’ 

It bas proved by experiment that the quantity of heat 
transferred from a radiating to an absorbing body varics as 
the square of the difference in temperature ; so, taking the 
previous case, namely, that the raturée of the metal 
surfaces of a steam eylinder is 280°, and that of the exhaust 
steam 130°, the difference in temperature is 160° ; and, if w« 
use the steam in two cylinders instead of one, we may reduce 
the temperature in cach to, say, one-half that amount, and 
the sation wil! be aa 1* to 22, or one-fourth as much in 
the two cylinders as in the single ove, or not less than one- 
third as much if an allowance be made for the increase: 
surface in the two. This explanation shows that, if the con- 
densation in the single cylinder be one-half the whole 
anjount, two-thirds of this or (3 ¥ $=) one-third of the who!’ 
may be saved by a compound engine—which calculation 
agrees with the facts, but yaries, of course, with changes in 
the conditions. 

The explanation once obtained, it enables one who ha: 
studied the subject roportion the compound engine so 2s 
to obtain maximum elheien . LT have known many of them 
that were so constructed that they gave but little better 
results than a single engine, In sddifion to the abore, it is 
well to state that during the experiments several improve- 





ments applicable $e AS compieond engine were worked out, 
and which, in_connexion that prsedpl, wing a stu 
patie acne reduced the cost of the power in the 


experimental engine from 39.2 1b. of feed water ‘per horse 
power per hour to 23.61b. This proportion of saving would, 
in a larger engine, reduce the cost to as nearly that promised 
by theory as the most sanguine could expect; for larger 
engines are positively known to be more economical than 
smal] ones, which may be explained by the fact that the ratio 
of internal surface to capacity decreases with the size of th 
cylinder. 

” Further details would make this paper too lengthy, but 
some future time I shall be happy to furnish a more elaborat 
statement of my views on the subject, if desired. Th 


at 


| practical evidences of the advantages of the compound engi 


are overpowering, as nearly all the large ocean steatsssips 
recently constructed abroad have such engines. One of these 
vessels, 400 ft. long, according to the statement of a repr 
sentative, crosses the Atlantic inside of twelve days, with 4 
consumption of only 40 tons of coal per day. 


Tus Ixerrrerion or Civit Exainerrs.—From a recen!'y 
corrected list of merobers of this Society, which was ¢ stablished 
in 1818 and was incorporated by Royal Charter m 1828, 1 
appears that the numbers of the several classes now compos 
g the Institution were 16 Honorary Members, 724 Memb« T3, 

1 1051 sociates, mmaking, together with 204 Students, 
} a tote! of 1! s against 1000, lees than ten years 
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ON THE EFFICIENCY OF JET 
PROPELLERS.* 
By Cavaiens B. Bars, Director of Naval Construction, 
: Ministry of Marine, Florence. 
(Continued from page 245.) 

6. Iv the openings by which the water enters the ship, 
instead of being arranged as in the Waterwitch, were so 
contrived that the water came into the ship in a direetion 
contained in a plane perpendicular to the middie line plane 
of the ship, the outside water, in that case, which is at rest 
when it enters the ship, would receive a shock with the 
velocity, U, of the ship; iterould therefore produce an in- 


crease of resistance, of Wile the Value would Be QM U, 


." 
The value of the herizontal-thrust produced. by the-water 
in motion would be give by the equation (4) on making 


and there would bew loss of ele vica equal to 2M V, 
g 


a, — 90°, cos. 2. = 0; andit*t= 180°, cos @,== — 1. 

We should, therefore, have— 

xaG¥y,. 
g 

This thrust ought to be equal to the resistance of the ship, 
plus the increase of resistanee indicated above. We shall 
then bave 

QM V,=R+ QM U; whence we got, 
g g 
Bi ied 
R=2? (Vv, —v) 
g 
QM 
om” Va 
g 
The resisting work overcome, that is te say, the useful. work, 
will be 
> AM eee : 
R U= - U(Vv,—U), 
2M yy 
q - 

The principle of conservation of vis vira, by considerations 
similar to those set forth in section 5, leads us directly to the 
foil wins ¢€ juation : 

r MU 
Lm=RU+QMA+4 Qu a. ,0m U,. 
g - g z 
We shall see immediately that we ought to make h=9, 
If we take V, —@ U, we shall have: 
; 2 2 N 7 
La=Rvs? MS U8 OE 8, 
g 2 g 2 
We ha 
R= ph V., which gives 
g 
Lm= RI ( 4s F.) and the coefficient of useful 
2 2a 
«ffect of the motive work will be— 


U= . 
14% 42° 
3 24 

Ifa =1 


U, 206.50. 

We see, therefore, that this arrangement is less advan- 

tageous than the preceding. Such an arrangement was 
adopted in a steamboat constructed by Cockerill’s Company, 
which was exhibited at the Paris Exhibition of 1867. 
7. Let us suppose, now, that the openings in the bottom 
of the ship are arranged in such a manner that the water 
esters in a direction horizontal and parallel to the middle 
line plane, and from aft forward. 

In this ease, the thrust exerted by the body of water in 
motion will be given by equation (4) on making @,—0, cos. 
u 1; a = 180° ~l 

We shall then have— 

(12). X=2 20% Vo 


72, 1 
(i'*a,) 
g 


This value of X represents the force of propulsion, F, and 
we shall have— 


(13). F= 


cos. @ 


R v,—V,) 
J 

8. With regard to the work required in order to obtain 
this foree of propulsion, it may be determined by considera- 
tons similar to those set forth m section 5. 

We will use the same rotation as that adopted in the pre- 
e-ding sections. 

In a unit of time— 


_QM 


; =e 
The vis viva acquired will be * Vat, 
g 
The motive work developed, L. 
The work of resistance due to gravity, Q M A, 


The work of resistance due to the reaction of the surface 
the channels along which the water moves, 
x v= @™ v..7,)0v. 
g 
We shall therefore have 
[8 ‘ or 
(14) Le Qu VV. +qmuas 2" wevov. 
9 2 g 
ores R= 2“ cy, vy.) 
49 pe 
15.) In=Rvsqua + SM. Ye? 
g 2 


The first term of the second member of this equation repre- 
sents the useful work ; all the others injurious work. 
We must therefore make— 
A=0 


Ve=0 
Having satisfied these conditions, we shall have 
a= 
and the co-efficient of useful effect, U;= 1. That is to say, 
the motive work will equal the work of resistance. This 
propeller should therefore be theoretically perfect. 
9. It is now necessary to determine what conditions must 


water in motion and discharge it from the ship, so as to uti- 
lise the motive power as perfectly as possible. For this put- 
pose we may employ one of the numerous hydrauclic ma- 
ehines for raising water. Bat as it is required to produge 
continuous jets, and to avoid intermission as well as to set in 
motion very considerable bodies of water, there can be no, 
doubt that centrifugal pumps or turbines constitute, in this 
ease, the best form of hydraulic machine to employ. 
Let us call 
T, the moving force transmitted to the shaft of the tur- 
bine in a unit of time. 
V, the velocity of the extremities of the vanes of the 
turbine (if « is the angular velocity). 
R, the radius of the turbine. 
N, the number of revolutions of the turbine in a unit of 
time; so that VaRes=< =. 
¢, of the extremities of the 
d, of the inlet of water into 


H, the height of the centre, 
vanes above the section, c 
the turbine. 

Hi,. the height of the orifices of discharge above the 
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P, the height of the column of water which measures 
the pressure at the section, ¢ d, of the inlet of the 
water into the turbine. 

v, the velocity of the water at the section, c, d. 

For the remainder we will adhere to the notation of the 
preceding sections, 

If we disregard the friction and the losses of work due to 
throttling, sharp turns, and so forth, the work, T, ought to 
be equal to that necessary to raise the weight, Q M, to the 
height H + H:—P, plus the work coresponding to one-half 


the vis rirs 2M (¥e~v) acquired by the water, from its 
entrance into the turbine until it leaves the orifices of dis- 
charge, plus also the work corresponding to one-half of the 


losses of vis viva that take place in this kind of hydraulic 
machine, and which are : 


Qx at, on the entrance of the water into the turbine, 
9 
where a is the velocity lost in the entering. 
QM +, on the exit of the water from the turbine, where 


g . 
h is the absolute velocity with which it leaves the turbine. 
We shall therefore have 


(16.) T=QM (H+5,~P) + 2! VAL OMe OM a 
g 2 g 2 g % 
QN 
7 
The loss of vis viva QM «* on the entrance of the witter 
g 2 


into the turbine, may be almost entirely obviated by making 
the vanes of a suitable shape: we shal! therefore negleetsit. 
Let us put ‘ 


(i7) Hs ,-P+**- 
et 


ope 
2 g 29 

2 
ys will represent the column of water which the turbine has 
“9 
to take up, and Q M Me the useful work in a unit of time. 

” 
We shall have 


as)T=qu i, 


QM &? 
“ee 


The term resents a loss of work, we ought, 


QM B. 
as a 
therefore, to diminish this term or the vélocity, b, as much 
as possible. 
Let us determine this velocity 
The relative motion of the water in the turbine is deter- 
mined by the pressures at the inlet section, ¢ d, and by those 
at the outlet, a 6, by gravity and by the centrituga! foree. 
Let v, be the relative velocity acquired by the water on ite 
exit from the turbine under the action of t forces. The 
work developed by these forces in a unit of time will be— 
ist. That of the pressure at the entrance will be Q P w U, 
w being the area of the section through which the water 
enters the turbine, and U the relative velocity of the water 
at this section. 
Now we have @ U=M, so that the work done by this force 
will be Q P M, 


be satisfied by the hydraulic machine which has to set the} 


4th. With regard to the work done by the centrifugal 
foree, we know that the work by this force to 
a body &™ which, having » rotary motion of which the 
angular velocity is w, starting from rest, moves off from the 
axis to a distance, Kt, has for its expression 
QM wit? _QM ys 
g. 3° ¢ @& 
The principle of the conservation of gis viva then leads to 
the following equation : *¥ 
QPM~QP,M—-Qu-~. 2® v= 
a4 wakh casa A 


wheneo wehave 3 mas . 
fp ep ipeX ee. 
P P, oat a 


The velocity, V,, of oe at the-orificedof diecharge 
py 


QM «* 
ge 2° 


will be due to the 
We 


Ly =P Hy, and Pye y +H, 
which gives us 
w* =P- 
29 
that is to say, 
o,? 


ay 


ty =/ “Ver, . 
The velocity of the water, v, whieh it will have when it 
ge the turbing, wili be the resultant of V, the velocity of 
the ends of the wanes, and of the relative velocity, vr, of the 
water tangentially to ends of the vanes, -- 

Calling ¢ the cogil whieh the tangent to the ends of the 
vanes makes with the outer circumference of the turbine, we 
shall have— $s ; .. 

(19). vt==e ? sin, %¢ + (¥ —v,- 008. ¢)*, 

We have seen that it is necessary to endeavour to render v 
a minimum; with this object we must make ¢= 0. 

We shall then have 

bi=(V —or )2?—(V— A Vip)’. 

In order to get rid of the velocity,-2, it-would be necessary 

to have Va, whence we see that it is impossible to over- 


come the lose of momentum &™ ¢3,, and that it is an ad- 


vantage to make the turbine Samohi with @ great velocity. 
if be bg mem pt ype of x om ap bag tee ‘in the > 
tion, w as expression motive work, we 
shall obtain be Following equation > 


our V~,/ Vip 
a 20.) T eal 7 +qu@os ee. 


The term QM represents, bs we have said, the useful 


work obtained by the turbine, so that the coefficient of useful 
effect of the motive work will be p 
# 
12+ (V—a/ Vee) 
This coefficient can only become unity when V= ~. 
If we make V=} we shall have U,’=9.00. 

V=1.26p, U, ‘=-0.80. 
> V=2p ie Us ‘=0.98. 

But practically we cannot make theangle, ¢, vanish, that is 
to say, we cannot arrange the ends of the yaves tangentially 
to the outer, cireumference of the turbine, for if we did so, 
the water which leaves one vane would strike the following. 

Weeannet make e=20° as in good centrifugal pumps ; 
then we shall have 

v=o % sin. * 20° +(V—vr con. 20°. 
In this case the coefficient of useful effect will have for 


f: aa 
(Gr) U: =u? + (V2—p2)0,12 4 (V— al V8 —pP40.94)" 
If we make V=2p, we shall have U, <9.71. 
i coefficient of 


vy v: 
ba es) , 
9 ,-— 8 ‘ty 


Whence we derive 


U,,= 


” ” 





This effect cannot be 
oo It is to make the term 
2 SF wero in relation to the entrance of the water into 


ss tiation, It is also necessary to take account of all the 
losses of vis viva arising from throttling angles and friction 
during the passage of the water, from its entrance into the 
ship to its exit. 
loving * to these different causes of loss of worth, 
ient of useful effect, U"s, will be some 


A being a constant coefficient, the mean value of which, 
judging from what is generally the case in hydraulic ma- 
chines, may be taken at 0.56. 3 

10, In order to obtain the final coefficient of useful effect 
of this propeller, it will be necessary to maltiply Ur, of 
which we have spoken im sections 5,6, and 7, by the co- 
efivient of useful effet belonging to the hydraulic machine, 
so that this fina) eoefficient ot usetul effect will be 

Ue Ue xU% ele KAD. 

In each particular case we shall adopt for these values of 
U; and U% those found above. , 

If we adopt the arrangements referred to in section 5, 
which are those of the Waterwitch, and if the velocity of 
discharge, Vy, of the water be double that of the ship, we 
shall have U;,=0.486, and if for the turbine we make such 
arrangements as fo have the maximuni of effect, and if we 
have V=2, we sball have a final coefficient. U*; = 0.66 





2nd. That of the preseure upon the orifices of e of 


the water from the vanes of the turbine will be Q P, M. 





* Taper read before the Institution of Naval Architects. 


3rd. The work done by gravity will be Q M A. 


X 0.85 X.0.81=0,45, which is a very low, useful effect, and 
inferior to that obtained with the screw and the peddie- 
wheel. 
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Wi fos . ion 6, Wat WILL THEY po with IT ?—At their meeting held 
ofocceet te eenent peered (0.1m section 6, this ©- | vcterday week, the Metropolitan Board of Works sealed 
The most favourable arrangement is that referred to in | their agreement with the Native Guano Company to allow 
section 7. We can in this case obtain a useful effect, U, =1, | the company to treat 500,000 gallons of sewage daily at 

and a final useful effect (with V-=2). Crossness, dating the year from July | next. 

U", =1x 0.86 x 0.71=0.60 
This coefficient of useful effeet is about the same as those | TH Hosexose-Suancuat Teteorara Casiz.—The 
realised by the screw propeller and the paddle whee! Great Northern Telegraph, China and Japan Extension 
(Te be continued.) | Company have received information that the laying of 
w : Hongkong-Shanghai cable was successfully completed on 
spe the 29th of March, and that the cable is in perfect condition. 
Tas Norta Gexuas Liorps.--This great undertaking has ae 

now three steamers running on a Bremen and Aspinwall| A New Ogprwayce Comrayy.—An association, incor- 
line. The line comprises three new iron screw steamers of | porated under the title of the “ London Gun Company,” has 
3000 tons burthen each, and mamed respectively the King | just been brought before the public. The capital applied 
William IL, the Crown Prince Frederick William, and the | for is 120,0001.,, with which it is pro to purchase the 
Count Bismark. These vessels were built on the Clyde, and | existing and long-neglected Ordnance Works at East Green- 
they have direct-acting engines of 300 horse power nominal. | wich, and place it ia thorough working order. Favourable 
The rua between Bremen and Aspinwall is to be made in 18 | arrangements have been entered into with the present holders 
days. After discharging at Aspinwall, the steamers will pro- | of the works to purchase them, as they stand, for the ex- 








ceed to Laguayra, touching at Savanilla and Puerto Cabello. tremely low price of 26,000/. It is only a few years since | 





62,0007. were expended upon their construction, and the 
lant is now in a perfect condition. It is also proposed to 
evote 38,0001. to the purchase of additional twols, so that 

the company may be able to undertake any and every class 

of work connected with the manufacture of ordnance. The 
report which has been prepared by Mr. Parsons as to the 

suitability of the East Greenwich Works for the p , 

the amount of capital required for their completion, and the 

prospects of the utara, isa very careful document, 
and the company is fortunate in having retained the services 
of ,~— of so much experience and ability in ordnance 
as Mr. Parsons. Moreover, the present appears a time 
peculiarly suitable for the development of extensive and 
properly conducted ordnance works. There is so much 
detivity and anxiety amongst most nations to be placed ia 

an efficient position of defence or offence that work in p' 

would probably be found. The prospect of success, in 

appears most favourable for the London Gun Compaay, 
who, with @ moderate capital, are able to command extensive 
works and able management just at the period of large 
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REVERSING AND EXPANSION GEAR. 


DESIGNED BY MR. MAX EYTH, STEAM PLOUGH WORKS, LEEDS. 








le arrangement of valve gear Gueemanised Frexcu Rattwars.—Subjoined is a state- 
which has been designed om lately patented by Mr. Max | ment of the railways (and their lengths in kilometres) in 
Eyth, of the Steam Plough Works, Leeds. The construction | Alsace and that part of Lorraine ceded to the German 
of this gear, which is of a very simple kind, we can best ex- | Empire which, under the pone a. of Peace of 
plain by reference to our engravings, in which Fig. 1 isa | the 26th of February, will pass from to German 
side view of the apparatus as applied to a single-cylinder | control: Forbach- Metz, 70 ; Sarreguemines, Prussian frontier, 
engine, and Figs. 2 and 3 are corresponding sections taken | 1; Metz-Thionville, Luxemburg frontier, 46; Thionville- 
at right angles to each other. In these views, ¢ ais @ por- | Hayange (in the direction of ), 8; Metz, French fron 
tion of the crank shaft of the engine, having a key way | tier (in the direction of Pont-&’-Mousson), 4; -Nie- 
formed through it, in which a paralisl key, 5, is able to slide | derbronn-Haguenau, 106; Bavarian frontier, Wissembourg- 
freely; ¢ ¢ are two halves or parte of a cylinder having | Vandenheim, 57; Strasburg, towards Kehl (Baden), 8; 
oblique ends and an oblique passage through it fitting to the | Strasburg-Avricourt, 93; Avricourt-Dieuze, 22; Avricourt- 
shait,a. These half cylinders are placed one on either side | Cirey, 18; Strasburg-Molsheim-Mutzig, 19 ; Molsheim-Was- 
of the key, b, leaving a space between them equal to the | selonneet Molsheim~- Barr, 60; Strasbur, -Mulhouse- Bale 
thickness of the key (by so much the cylinder is ineomplete), | (Swiss frontier), 138; Schelestadt-Sainte- f ux-Mines, 
and the halves are connected together at their ends by the | 21; Thann-Wesserling, 27 ; Cernay-Sentheim et Bollwiller- 
cover plate, d, and by the ring, ¢, which are bolted to them. | Gubwiller, 20; Mulhouse-Dammerkirch, 26; Colmar-Mun- 
The cylinder, ¢, carries upon it the sheave or tumbler, f, in | ster, 19; total, 733 kilometres. 
which there is an oblique hole to fit the cylinder, the ends of | 
the key, b, being fixed to this tumbler by pet om fi gis| Tae New Catsson ov rus East Riven Barpor .— 
the eccentric strap encircling the tumbler, and to which the | The caisson for the New York terminus of the ; 
eccentric rod, A, is fastened. By means of a fork (such as is | East River Bridge is now well under way at Webb's ship- 
shown in Figs. 4 and 5) the cylinder, c, may be moved along | yard, foot of Sixth-street, East River, and, although identical 
the shaft in one direction or the other, and thus the throw | in its ral construction with that previously built for the 
of the eccentric is varied or reversed, and a corresponding | Brooklyn tower, has received some modifications 
change effected in the amount of expansion or the direction | during the construction of the other. The most noteworthy 
of motion of the engine. | of these relate to the prevention and extinction of fire within 
Fig. 4 is a side view, and Fig. 5 a horizontal section of the | the caisson, so nearly the cause of destruction to the first 
gear as it is applied to double cylinder engines in which the | one made, and so difficult to combat because of the vigour 
cylinders are parallel the one to the other. In this case the | given to the flames by the - atmosphere wit 
eccentric strap, g, has two forked ends, the one end, being | This, it will be remembered, during the casualty last summer, 
jointed directly to a rod, h', which is also connected | drove the fire through crevices for a distance of 20 ft, The 
with the stem of the slide valve of one of the cylinders, whilst | means resorted to to avoid such a disaster in the New York 
the other end is jointed to a lever arm, fixed on an axis, | caisson are two: In the first place, there will be provided a 
which also carries another arm as shown. The two levers and | lining of boiler iron, the plates joined by angle-irons in such 
axis thus form together a bell crank or a two-armed lever with | manner as to allow the expansion and contraction of the 
the arme at right angles, or nearly so. To the upright arm | metal from alternations in temperature without detriment to 
is connected the rod, 4*, passing to the stem of the slide valve | the fastenin This lining will w about 85 tons, and 
of the other cylinder. the po between the ends or points | besides the fire-proof character given by it to the interior or 
of attachment on the eccentric strap is the same as the angle | air-chamber of the caisson, will in a considerable degree do 
of the cranks, usually a right angle; & is a double fork pang bapoarhen agen 3 of calking the seams, as was requisite 
embracing studs upon a belt, 2, encircling the ring, ¢, and by | in the case of the other or first caisson. A second : 
it the ring and the divided cylinder may be moved along | against fire is to be provided in a series of pipes 
the shaft and held in any desired position. through the structure in such a way that a large stream 
In these arrangements it will be remarked that the sliding | water can readily be turned on at any point or part of 
part, c, by which the throw of the valve is varied and re- | caisson, as occasion may demand. portions of 
versed, being of cylindrical form it is easily fitted by lathe | structure forming the V-shaped walls of the air-chamber 
work both to the tumbler and to the shaft. It will also be | already com , and have laid above them two 
observed that the method above described of working the | timber, which form the ceiling of the air-chamber, 
tlide valves belonging to both the cylinders of a double- | which, of course, the upper or remaining 
sy engine is applicable independently of the apparatus | caisson will be built. All things the work of 


Wa illusirate, above, a sim 





of the 


HYDRAULIC TRAIN LIFTS. 

THE terminal points of the railways from Aix-la-Chapelle 
to Homberg, and from Oberhausen to Ruhrort, are situated 
on the right and Jeft branches of the Rhine, by which river 
they are separated. So early as 1847 propositions were 
made for the constraction works to join tho two lines, 
and in 1852, by the joint efforts of the executives of the 
railways, a steam ferry was established, with satisfactory 
results. The junctions between the ferry boats and the 
stations had been made in the ordinary way, with inclined 
planes of 1 in 10, and the shunting of the carriages and 
wagons between the boats and the stations was done by 
shunting engines which, however, did not travel on the 
inclined planes, but moved the trains by means of wire 
ropes. This system, however, was found to possess con- 
siderable disadvantages, and after various plans had been 
tried, with more or less succees, it was finally determined 
to abandon the inclined plane altogether, and substitute 
for it between the boats and the station level the hydraulic 
lift which we illustrate on the opposite 

The ferry bout, a side wheel steamer of 200 horse power, 
with two oscillating ‘cylinders of 46.4 in. in diameter, and 
87 in. stroke, was built by Messrs Jacobi and Co., of Ster- 
krade ; ithas a flat deck 171 ft, 6 in. long and 26 ft. 9 in. 
wide amidships. It carries three parallel lines of rails, 
which give accommodation for about twenty 10-ton goods 
w The depth of the boat is about 9 ft., the draught 
of water when empty is 86 in., and when loaded 48 in. 
8 apparatus is provided at both ends, and the diameter 
of the paddle wheels is 14 ft, 5 in. 

The lifts are placed on each side of the river, and the 
platform for lowering or raising the wagons, moves verti- 
cally inthe tower asshown. ‘This platform is framed upon 
iron girders, and carries three lines of rail, corresponding 
to those on the ferry boat. The pairs of rails at the sides 
are 24 ft. 8 in. long, but the central pair is extended in the 
direction of the station to a length of 36 ft. These latter 
ate employed for the long six-wheeled trucks, and the 
former for the shorter four-wheeled trucks. ‘The platform 
moves in the lower part of the tower upon girders bolted 
to timber beams built into the brickwork. Of course the 
height of lift varies according to the level of the water, the 
platform can be lowered to the lowest level of the water, 
whilst its highest position is fixed by projecting beams. 
The longest stroke or lift of the platform is 27 ft. 6 in., but 
the it mest commonly required varies between 13 ft. 
and 16 ft. The lower part of the lift tower is open on the 
side towards the water, and the ferry boat enters this open- 
ing, being kept in position by guide and fender piles, and 
being protected from injury by suitable buffers. 

When the platform is fully lowered it rests spon the end 
of the boat, to which it is connected by means of a coupling 
apparatus, and the trucks are then shifted from the boat to 
the platform, on which they are lifted to the station level. 

platform is lifted by means of hydraulic presses, 
which are placed in the upper part of thetower. Themain 
lifting cylinder is 29.84 ft. in length, with metal 2 in. 
thick. This is placed in the centre of the building on 
wrought-iron cross girders, about 19 ft. above the station 
level. A plunger, 29.84 ft. long and 12 in. in diameter, 
works within the cylinder, and to the upper end of the 
piston is secured a crosshead, to which are attached, first, 
the guide blocks, which work against rails which are sup- 
ported within the tower by timber framings; second, the 
two chains carrying the platform; third, two chains 
which are taken up to the top of the tower, and, passing 
over pulleys, support counterpoises weighing 25 tons col- 
lectively. These are employed to balance the dead weight 
of the piston and the platform. Fourth, a chain which 
passes over rollers, and is connected at its other end with a 
second and smaller lifting cylinder, 7.48 in. diameter, and 
with a stroke equal to half that of the main cylinder. The 
chain before spoken of is not attached direct to the piston, 
but passes over a pulley upon it, and is then connected to 
the cylinder in such a way, that not only half the pressure, 
but the full stroke of the piston is transferred to the chains. 
The small cylinder, is generally employed only for lifting the 
empty platform ; but both cylinders may be employed to- 

ease any unusually heavy load has to be lifted. 
The pumps supplying the water are not placed in the 
tower, but in a separate engine-house at the side of the 
station. This engine-house contains a horizontal high- 
pressure engine of 80 horse power, with two cylinders of 
13.77 in. diameter. The piston-rods of these cylinders 
drive direct the double-acting pumps for the hydraulic presses 
in the lifting tower. The water, however, is not pumped 
direct into the water tower, but passes into an accumulator, 
provided with a plunger piston, from which is suspended a 
counterpoise consisting of an iron box filled with kentledge. 
The piston is 19.68 ft. long and 16.53 in. in diameter, and 
it exerts a pressure upon the water of 57.6 tons, or 650 1b. 
per square inch. The effective cubic contents of the accu- 





for y and reversing the motion of the valves, which is bridging the East River seems, so far, to have proceeded 
shown in the same figures with it. very satisfactorily —American Artisan. 
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passes through the lower part of the tower into a receiver 


with valves, from which the water is distributed as required. | 


The receiver is made of cast iron, and consists of tabular 
chambers, from which the water is carried off by four 
pipes, namely—firet, the pressure main; second, the waste 
pipe leading to a small reservoir ander the roof of the tower, 
and thence into the main reservoir of the engine-house ; 
third, the pipe to the main cy linder ; and, fourth, the pipe 
to the small cylinder. Each of these pipes is provided 
with separate valves, by means of which the r quired com- 
binations are effected There is in addition a self-acting 
safety-valve within the tank, which opens into the pressure 
main as soon as the downward motion of the platform 
produces in the lifting cylinder, a greater pressure than 
exists iu the main itself. Another valve, serving a 
similar purpose, is also placed between the distributing 
chamber and the main cylinder. Two other self-acting 
valves are also added for the purpose of filling the one 
cylinder with water not under pressure, while the other 
cylinder only is acting, so that empty spaces or vacuums 
are prevented 

The cost of constructing the ferry was 19,8501., of which 
7TOLIL were expended on the machinery, and 11,8652. for 
the boat. Alter the work had been erected, and sufficient 
experience had been obtained as to its satisfactory working, 
a second boat was constracted and put to work. This boar, 
which cort 11,227/., gives accommodation for sixteen 
10-ton wagons, and is fitted with engines of 400-horse 
power. 

The average work done by the ferry with one boat is 16 
wagons per hour; the time for crossing the Rhine varies 
from 10 to 15 minutes, according to the level of the water; 
the lifting velocity of the heavily-loaded platform is be- 
tween 17 and 18 ft. per minute. 

The greatest effective load that can be lifted is 31 tons, 
the pressure in the accumulator always #9 atmospheres, 
whatever the position of the loaded piston may be, and 
wheiher the lifting cylinders are at work or not. The 
pressure of the water in the lifting cylinder corresponds 
with the load to be lifted; it varies between 11 and 39 
atmospheres for the unloaded platform, so that when loaded 
with 31 tons, if the platform is at the top of its lift, the 
pressure in the cylinder increases to 49 atmospheres, 

The chief parts of the machinery in the hydraulic lift are 
shown in the drawings, in which Fig. 1 is a longitudinal 
section of the lifting tower, Fig. 2 a cross section, Fig. 3 a 
sectional plan of the tower, and Figs. 4, 5, show the valve 
gear for the two cylinders. In the lifting tower the plat- 
form is shown at a, the main eylinder at 6; ¢ is the amail 
cylinder, d the counterweights, ¢ the valve box, 7 the pres- 
sure main from the engine-house, g the pipe from the valve 
chamber to the main cylinder, A the pipe from the valve 
chamber to the small cylinder, ¢ the waste pipe to the tank, 
1; & the pipe leading from the tank, /, to the engine-house. In 
the valve chamber, Figs. 4, 5, ¢' represents the stop valve 
for the water under pressure, ¢? the valve for the exhaust 
water, ¢* is the valve of the pipe, g. leading to the main 
eylinder; e* the valve of the pipe, A, leading to the small 


cylinder ; A are the valves opening from the pipe, i, into | 


one or other of the cylinders, when one of them is cut off 


from the pressure main; m is the safety valve opening into 


the pressure main, f/, when the pressure of the water in the 


cylinder becomes excessive during the descent of the plat. | 


form. 


RANDOM NOTES FROM NORTHERN INDIA. 
N.W. Provinces, February, 1871. 

Ir is now rather late to pass any comment on the serious, 
earnest, and severe order issued by the Governor-General 
with referenee to the mismanagement of Public Works at 
Allahabad, but it may not be amiss to mention that the 
prompt and energetic steps taken by him were almost unani- 
mously received with approbation by the press of India, 
who saw in these steps a determination to no longer spare 
those who are incompetent or neglectful of their duties, no 
matter what their position may be, and who augured from 
them a better state of things in the future. The Public 
Works Department of India has amongst its officers a large 
number of exceedingly able, and most industrious engineers, 
but it cannot be denied that there are also amongst the 
number many men who are neither qualified by education, 
training, nor experience for the positions which they hold, 
and who are, to make use of a homely expression, bad 
bargains, who had much better be pensioned off than retained 
in the service of the State. Some of these men by sheer 
length of service (which is not supposed to count towards 
promotion) have gradually worked up the ladder, and of 
course the higher they ascend the more apparent their in- 
cempetency— and unfitness for the positions in which they 
find themselves— becomes. 

Square pegs in round holes are far too numerous in the 
D.P.W., and to this may be attributed many of the failures 
which have given that department such a bad name. 

Rumour says that many changes are contemplated, and 
that before long the D.P.W. will undergo a complete re- 
modelling. If Lord Mayo can cause a shaking amongst 


the dry bones, divest that department of the incompetent | 
element, and break the bends of red tape which bind and | 


paralyse it, he will indeed have done a noble work, and he 
will deserve well of India. It is a pity to find such good, 
faithiul, and earnest work as is done try the great majority 


of the officers of the D.P.W., and which would otherwise | 


shine out brilliantly, clouded and obscured as it is by th: 


| bad reputation which hangs over that much abused depart- 


ment —the “ Aunt Sally” of the Indian press. 

In the prospectus of the new Civil Engineering College 
it in stated that according to the last returns (1869) the 
staff of the ’ublic Works Department comprised 896 officers 
of which 363 were military men and 533 civilians.” Of 
late years the civilians have increased in number ¥apidly, | 
and they are now becoming a formidable bedy, but as the 
department was at first recruited from the Royal Engineers, | 
and other military corps, and civilians haye+only lately | 
been admitted in any considerable numbers, the military 
element predominates in all the higher offices. Thus in the 
classified list of 1869, there ere 16 chief engineers for all 
India, of whom 15 are militaty men, and one only a civilian, | 
the same year there were 43 superintending engineers, of | 
whom 33 were military memy 

In the first and second grades ofexecutive engineers the 
numbers were nearly equal, while inthe third and fourth, 
and in all the grades of agsistant engineer, the civilians are 
more than twice as numerous as the militarye It seems 
strange that such a large bedy of eiviliana, serving in the 


same department, should Le so completely’ without any & 
bond of anion whatsoever as they ar@ Shey individually ff 


com) lain of the disadvantages uuder Which civilians labour 
in the D.P.W., and lament the waptef 4 central institution 
or society to bind the body together, to collect and distri- 
bute professional information, and to make provision by 
means of a famd for those who are obliged to retire through 
ill health, or for the widows and children of those who die 









bridge Tinplate Works was brought to a settlement on 
Saturday last. In the early part of the week, however, there 
were several actions arising out of it brought before the 
Airdrie Sheriff Court. In the first action, which was brought 
by one of the _— against the Tinplate Company tor 
arrears not paid for work done, the Sheriff decided against 


| the company. The other actions were postponed, but befure 


the time for calling them on, the company settled the whole 
matter, paying the sum of 70/. to the anem whé struck work, 
and the whole of the expenses ineurred inthe proceed. 
ings, together with the amount whielk had been deducted by 
the company at the rate of Gd. per ton. The men resume: 
work on Monday. PF, , 


Westward Migration q other Shipbuilding Firms.—l\t is 
1 that Messre:’ Napier, of Glasgow, are about to re- 
move their shipbuilding yard from Lancefield to the mouth 
et the Black Cart, both sides of which they have feued. 
essrs. J. and G. Thomson, engine builders, have feued 30 
of ground on the bank of the tiver opposite the conflu- 
ce of the White Cart with the Clyde, known in Pais!ey as 
“ Water neb.” Messrs: Thomson were looking aiter 
nd in the vicinity of Greenock. -Meserss Eider ani Co 
, it is said, about to remove their engineering works from 
asgow to Fairfield. 
) Association of Engineers in Glasgow.—The usual monthly 
éting of this association was held last week—Mr. Charics 
WH. Reynolds, jun, in the absence @f the President, in the 
thair—when Mr. Alexander Reid of , Tead a very able 
@nd@ thoroughly practical paper om(*Bome of the causes 
lsffecting ships’ oscillations,” in whigh*he detailed the dif- 
ferent requirements to be taken into consideration in the 


in harness; Bat althomgh the uecessity for such a movement Heenstruction of sea-going vessels so.as¥o secure the gren'est 


has long been felt by all yet none lift a hand in the matter. 
The climatein which we live, with all its enervating @iitety 
may account for this inaction. ‘ oo 

The following is not a bad specimen of someof witavire 
hitting which red tape almost daily receivedfrom ¢he press 
of this country : 





“ Statistics are dry but they mage bebdnetewative never- 
theless. We happen to come acramiia/@ireumétance upon 
which a passing thought may perhapebe devoted: by inquir- | 
ing minds. The Government of luttia, keeping keen gaze 
steadfastly fixed upon ‘that’ P.WAL, observed, among 
other things, that the use of down-pipgadu public buildings 
was fraught with danger to the stability of the buildings 
themselves, and with expense that be avoided. I | 
straightway resolved upon a Circular, The subject is not | 
unimportant but the result is curious, The Gevernors of | 
Bombay and Madras; the LieutenamteGevernorsof Bengal, | 
the N.W.P, and the Punjab; the Obief Commissioners of | 


amount of safety when in rough-watdésyand subject to oscil|a- 
‘tions having « tendency to ca Pe aeating discus 
slow followed, in the course ot wi Was particularly 
made to the stowage of vessels and the@étigns of our recent 
armour-clads. 2 ime ‘ 

Royal Scottish Society of Arts— al Seottish Soci ty 
‘of Arts met on Monday night, M¥. Zohn’ Patersdn, viee-pre- 
sident of the society, in the chair. P fitst bugiwess be fore 
the meeting was the reading of @ by Mr. David 
Marshall, convener of the committe. appeinted to consider 
Mr. John Reid's paper on “ Water Meters.” The committce 
reported that, after ——— with the t water m: ters 
the one lately invented by Mr. Res were of opinion 
that the new meter possessed in a the merit of 
simplicity. The feature of the inventjem was the substitu! ion 
of a piston and some consequent sigaple mechanism for the 
present complicated valvular apparat@ia. ‘The friction in tlie 
new meter was considerably reduced, ani@ the loss of “ head” 
would therefore be small, while the ine seemed equally 


Oudh, the Central Provinces, British: urmab, Mysore and i well adapted for registering hot A cold ‘water. An- 


Coorg; the resident at Hyderabadgeand the agents im jothepadvantageous oye of: 


Central India and Rajpootana were eitenlared. Down-pipes [of eonstruction was that 
| pared with that of those now in 


to carry off water, were very mischiev@us things, they were 
told, owing to their becoming frequegtly choked, and that 
open outlets and spouts were to bepneferred. ‘Lhe Gover- 


nors, Lieutenant-Governors, Chief, Qegemigsioners, <c., | 


echoed the condemnation of the wretched down-pipes, and 
in their turn circulared their several subordinates, who in 
their turn circulared their subordinates. It is not too much 
then to say that at least some 50,000 circulars devoted to 
the annihilation of down-pipes’ must have burdened the 
post-office and mail-trains within the past month.” 


| 
} a 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig Tron Market —During a couple of days last 
| week there was no meeting of the Glasgow iron trade owing to 
| the occurrence of the Sacramental Fast-day and Good Friday, 
| but on Monday business was resumed when there was a very 
marked advance upon the prices that prevailed on Wednes- 


day last. The market was very strong on Monday, and a | 


fair business was done at 546. 9d. to 55s. 14d. cash, and 55s. 
to 55s. 6d. one month, closing sellers 55s. 6d. one month and 
55s. 2d. cash. Yesterday's market was again firm and a good 
business was done at 55s. 14d. to 55s. 2d. eash, and 55s. 6d. 
one month. In the afternoon it was a shade easier, with 
prices ld. to 2d. lower. Firmness was again manifested to- 
day, and the highest prices were 55s. 2d. cash, and 55s. 54d. 
one month. The price of makers’ iron has not sensibly 
altered. The quotations for No. 1 iron are as follows: Gart- 
sherrie and Coltness 63s., Summerlee at 61s., Shotts 60s., 
Calder 59s. 6d.; Glengarnock 59%s.; the other brands vary- 
ing down to 5is. The shipments of Scotch pig iron were 
again large last week, those coastwise being 11,367 ; those on 
foreign account being 6298; total 17,665 tons, as against 
17,387 tons in the corresponding week of last year. 


The General Tron Trades.—There isa brisk trade being 
done in malleable iron ; indeéd, some firms are scarcely able 
to overtake the orders which they bave in hand. For common 
bars the price generally is 77. 10s. per ton, for Blochairn bar 
iron the quotation is 8/. Angle iron is quotated at 7/. 15s. 
to 87. 10s. ; ship plates from 8/. 15s. to 9/. ; boiler plates from 
02. 5a. to 92. 10s. ; nail rods Monkland and Glasgow, 81. ; 
rails 71. 10s. to 8!. The demand is very large for the Clyde 
at grr yards. The new foundry which Messrs. Miller 
an 
kind in the district) is now nearly completed. Engineering 
firms are still very busily employed. In locomotive works 
there is plenty to do, in one of the shops for the next -nine 
months, there being no fewer than 70 locomotives on hand. 
The forges are partaking in the general briskness. At the 
Lancefield Forge there is a great quantity of work in hand 
| for almost all parts of the kingdom where large forgings 
are in requisition. Bviler making and tube making are also 
active. 

The Dispute at the Coatbridge T.nplate Wor ks.—The un- 
fortunate dispute which arose a week or two ago at the Ccat- 


Anderson are erecting at Coatbridge (the largest of the | 


ng greater simplicity 
’ of the meter, com- 
Sywould be trifling. 
tthe invention ; but 
‘unequal wearing 









‘he committee stated two defi 
they believed the first of 
of the parts—to be inherent in all having a rotary 
movement, and to be reduced to a jam. The second 
objection was as to what might be termed the “ deal 
point” of the | arery where the pressure of the water ceased 
to act. This defect the committee thought might be obviated 
by experiment. Generally speaking, however, the committe« 
were of opinion that the invention was the nearest approac!: 
to perfection in water-meters. The report was adopted, and 
the matter sent back to the committee for further verification 
of experiments, and to report. Mr. James Mackenzie, 
manager's department, North British Railway, next gave an 
interesting deseription, with the aid of a model, of a new 

| steel-yard indicator of his invention. The invention is equal! y 
simple and ingenious, and is the result of an endeavour ‘o 
improve upon the present weighing machines for carts am! 
wagons in use at railway stations, road weighing stations, #11 
like places. The advantages apparently secured by the new 
| weigher over those now in use may be stated generally to ie, 


| 1. Self-action in the weighing, in so far as to require the atien- 
| dant only to move the lever-handle as each wagon or cert 
| is run om to the “weighs,” and to allow of his paying 
| nearly undivided attention to the wagons as they come on 
| and go off the “ weighs ;” 2. The weight of each wagon is 
| registered by a ectly self-acting apparatus; and 3. The 
| weighing machinery is enclosed, so as to prevent its being 
| ‘tampered with by the attendant. The subject was remit! 
| to a committee for report. The committee appointed to cou- 
| sider Mr. Thomson's new method of fixing tubes in vertica! 
| steam boilers reported that Mr. Thomson’s method will effec- 
| tually obviate one of the many disadvantages attending the 
| use of these boilers—namely, the tendency of tubes to becouse 
| irregularly loose and leaky, and they thought that even when 
| the amount of deposit might be excessive, Mr. Thomsn + 
| plan would work satisfactorily so long as the boiler could be 
| safely used. The report was approved of. A plan by Mir. 
| Thomas B. Johnston, for making treasure-safes for ship, 
was then described to the meeting. The invention is 
simply an iron safe with numerous air-tight compartments 
to keep it afloat in case of a wreck, and a cork casing to pre- 
vent the iron being violently beaten against rocks. The sa‘e 
might take the form of an ordinary small boat, or of 4 
common cylinder, and be hung in the usual way from 4 
ship’s davits, so as to be ready at hand for — in case 0! 
the ship going down. The matter was remitted to a com- 
| mittee for consideration, and to report. 


| Edinburgh and Leith Engineers’ Society —At the meeting 
| of this society held last Wednesday evening, Mr. J. Wowd 
| read en interesting on “Traction Engines.” Such 
machines, he thought, would eventually supersede rail¥=¥ 
locomotives for branch lines with light Excellence 
jinat engine isted in the power of hauling # grest 
_load without destroying either the road or the engine itself 
by jolting. These qualities were possessed in a high degree 
| by Thomson's road steamer, whose tractive power was double 
that of engines of the same weight with rigid tyres. Mr. 
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Wood answered many of the arguments commonly brought 
forward against such engines, and urged that, although in 
some few instances the rabber may mot have lasted as long 
as was expected, it was unreasonable to complain that the 
quality of rubber most perfectly adapted to the purpose 
should have been hit upon without careful and long-con- 
tinued experiment. He fully anticipated that the tyres now 
adopted would last as long as the engine itself. The paper 
gave rise to an animated discussion, in the course of which 
rouch interesting information wagielicited, and theories both 
adverse and favourable to rubbes ¢yzes were propounded. 


Trial Trip of the Argo.—The screw steamship, built 














and engin the London 4 w Engineering and 
She has been built expr thee¢eade' between Dublin, 
Argo is about 1260 t& 


b 
Iron Shipbuilding Compan istol General Steam 
Cork, and Bristol, and ig ira’ b style, having 
60 ngers. The 
Wed has compound 
engines of the most m and a ed ction. She 


Navigation Company, w fi @iabetrip last Saturday. 
accommodation for upw: 
so far exeeeded the spied guar by the ‘Suilders that, 


under their contractthey are eritifled to handsome 
wemium. The Argo ie second ‘bleame? supplied by the 
juilders for the santé @Whers, andGn the fi ease the 
builders also received'the ‘premium for the extr®épeed of the 


vessel built. : 
Port-Glasgow Harbour Trust.—Akthe last monthly meet- 
ing of this trust, it was agreed to prodeed with the alteration 
and improvement of the graying dodk at an ex » esti- 
mated by Messrs. / and Miller, of Sb. for 
which sum the . gould be so a ms to the 
largest-sized sailing vessel trading to and dram the ; 
Glasgow Chamber x Commerce —The @irectors ‘of the 
Glasgow Chamber of Commerce, at their meeting on Motday 


Jast, had under Consideration a“ copy of ‘#eommutiication 
which had been sent by the Vet steamship owners fo the 
President of the Board rely snark rs, Sod 

of occasional ey sea by foreign s was 
accompanied by @ request that the w Chamber should 
communicate with Members of Parli and other persons 
in London whe ¢ould promote the spoken of in‘ the 


letter. It wag submitted in the letter*that as a matterof 
public convenienes such cargo steamerg should be allowed to 
carry a limited number of passengers onthe same footing as 
sailing ships, otherwise there might be no available or ready 
means of transit for pemspsrt ewer = to or from many 
ports or places abroad now visited by these steamers, There 
was no reason why a restriction from carrying such pessem~ 
gers that had paver been put upon sailing ships should be 
put upon the-steamers in question. The chairman (Sir 
James Lumsden) did not see why steam vessels should be in 
a worse position than sailing ships. He comsidered the re- 
quest made @ reasonable one. Mr. M‘Bwen, Mr. Ii, Alex 


ander, and others took the same view, but Mr. W. Holme’ 


and Mr. M. Connal spoke im favour of delay. It was re- 
initted to a committee, to communicate with the shi 

in the West of Seotiand, and ascertain whether their views 
coincided with those of the steamship owners in Leith, 
authorising the committee to take the necessary steps with- 
out calling another meeting of the Chamber, 


a 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

Mippiessroven, Wednesday. 
The Cleveland Iron Trade. — Yesterday the quarterly 
meeting of the North of England Iron Trade was in the 
Exchange, Middlesbrough. There was a fair attendance 
consi that it was Easter Tuesday. Business was pretty 
good, and the market was firm at 47s. 6d. for No.8. ‘There 
was the usual opportunity given for i to ex- 
hibit models, sp , he bjects of interest to the trade, 
but the only things shown were a view of the Nut and Bolt 
Works, Middlesbrough, and a specimen of used for 
the shells of a pair of marine boilers. ss op) eg em 
at the meotings is better in future, it would be as 
well to sinetnilialas the practice of allowing people to send 
any articles'tethe hal! for show. The Cleveland Iron Masters’ 
Association retorns for March have been ifsued since our 





last noti¢e and show clearly the flourishing condition and 
enormously inereising growth of that trade, Some of the 


new furnaé®#im course of erection in the Middlesbrough 
‘istrict are Hn ‘advanced state, and two of them at least 
will be ready for Blast in two or three a, the latest. 
Lately mor@-wow firms for establishing furnaces in 
Cleveland have heen organised, and they ate endeavouring to 
procure suitable sites somewhere between Redcar and Stock- 
ton. The demaind for all kinds of pig iron continues good. 

_ The Fintdlied Tron Trade.—The lamentable state-of things 
in Paris checks improvement in,the finished iron 
of this drawback there ig, a good demand 
are @ shade better. bar trade isin 


















“hil the shipyards on the north: met Gonst 

p) On Saturday M. Pearce and Company, 

a beautifyl steamer of 100 horse power 

TPMarper and Company, Sotthamptem, She 

was christened ge Bevis. There are several pe pnes:. che on 
the slips at this gagd which are nearly ready for la ing. 
The River * t of the Tees 
Conservancy is being very 
much improved jon, the 
training walls @® being 
deepened betwee 5 ing 






fixed on both banka 





i ge in the 

The men 
wr quest: n 
® 





Tn addition to this the ship joiners on the Wear have struck 


for an advance in wages from 27s. to 30s. per week. It is 
ceptencaied that the agitation for the nine hours’ question 
will be commenced in other towns in the North of England, 
A Bridge at Blyth—Efforts are being made to raise funds 
for the purpose of erecting a bridge over the river Blyth. 


The Cleveland Institution ineers, — To-morrow 
(Thursday) ev the concluding meeting of the i 
will be at lesbrough. There will be an adj : 


discus attainment of high heats—the 
Mr. Wis May, London—a discussion on Mr. 
paper on the Sieuiens Furnace, and a paper will be 
the 


Hlartiepeal Z by Mr. Edward Withy, 








, + FROM THE SOUTH-WEST, 

Pew! Dotkyard.—Orders have been received at Pem- 
broke Dockyard to build seven composite gunboats of the 
sane Class as the'Coqaette recently launched. Two of these 
new gunbyats have been recently launched. 


Newport Haphour Commissioners.—These commissiéners 
have somg ions in progress for a loan for the eon- 
struction ofa: Hic graying dock for Newport. 


Rh Railway. —The Rhymney Railway Com 's 
new ne frou Bard: to Caerphiily, opened a fow dafildioss 
is 8 miles in th, It extends from a junction with the 
dock branch at. Cardiff to a junction with the main line of 


the bo ia of Caerphilly, The new line is laid 
throughout double set of metals. The principal works 
are a tunnel ing under the Caerphilly mountain (and 


upwards.of. yards in length), amd sundry cuttings and 
emba either end. The opening of the new section 
will give the Rhymney Company @ direct and independent 
route 4 into the Rhymney Valley. In a short 
time Company hopes to open a communication 





between its northern extremity at the Rhymney Iron Works 


and the f, Tredegar, and Abergaveuny section of the 
London. orth-Western Railway at N sntybadh. When 
this xion is completed, a through line will bo secured 
from ) fo Abergavenny, and from thence through 
Hereford, .Shiewsbury, and Worcester, to the North and 


West.of England. 

West Cornwall Railway.—The Bristol and Exeter Rail- 
way Company is about to assume the entire working and 
management of the West Cornwall Railway. By this ar- 
rangement it i# éaletii@ted that dividends at the rate of 8§ 
per centpet annum will be 
proptistors of the West Cornwall. 

Traite ¢ol.—The amount of customs duties collected 
at Bristol in March Was 74,5371. The number of veusels 
entering tawards with cargoes during the month was 67. 
The fe of vessels dering outwards with cargoes 
was 50. m 

South Wales and West of England Coal and Metal 
Markete--At ao ‘at Swansea, Mr. H. A. Swan ex- 
hibited some samples of ie ore, whieh is imported from 
Norway, and has” usefulin the production of a fine 
description of . Bame Cornish specimens of spathose 
ore were algo exhibited, and excited a good deal of attention. 
At Cardiff-there have been complaints as to tho continued 


preety mee in getting vessels to carry ore from 
Spaines well. as from the homeite districts. Nothing can 
meet this diffiewlty but regular lines of steamers. 


“Docks.—Rival Bristol dock schemes have been 
6 a select committee of the House of Commons. 
of evidence has been adduced, and the hearing 
over several days. Proceedings will be 
fesumed on the 18th inst., and the committee is expected to 
announce its decision on the 21st or the 22nd. 
ombroke perintendency.—Captain Hall, C.B., 

who hag been sspacetantant of Pembroke Dock since Mareh, 
1866, hastaken his leave, having been appointed one of the 
Lords of the Admiralty. Captain Hall has been succeeded 
by Captain Armytage. 

The! Tin-Platé Trade—This trade has held a quae 
meeting at Newport. 1t was resolved that the price of 1 






charcoal s' ‘remain at 30s. per box at the shipping port 
—the price i three months since. Tin was see: 
firm, ion was expressed that the recent Dutch 


and an ¢ 
public wala would have a tendency to maintain prices. The 
stock of plates in the makers’ hands was represented to be 
small. 

N Doeks.—At the last monthly meeting of the 
Newport Harbour Commissioners, the harbour-master re- 
ported that the outer gates of Newport Docks had been te- 
moved.sind taken to the opposite side of the river. New 
gates ‘would -be forthwith substituted, and from their jim- 
proved constenttion greater facilities would be afforded for 
the entranre and clearance of shipping. 

Newport Coal and Metal Market.—At this market Mr. 
Groves exhibited some photographs of a refining farnace 





| worked by Messrs. Bacon and Co., of Middlesbrough. The 
| furnace, which is of small dimensions, is capable of turning 
| out 300 tone per week of iron suitable for the best 


| merchant find tin-plates. Mr. C. D. Phillips exhibi 

| a universal ump, manufactared by Messrs. Haywai 

Tyler iid Col” Mesers. Steel, Rake, and Co., of Ne 
exhi a nie 


& middel,in full work, of a patent “special 
| pumpe wes, sales of pig iron took place at full tates ; 
ematite pig ‘Wad especially in request. 2 


i A 


>| Pa Hat ines.— These mines have been recently 
They are 


fund Toff Vale Railway.— Considerable 
rf A v fia Vale ‘be shortly reopened after having been closed fur nearly 
ox Preparations are also being made for reopening 


oe i Forest of Dean Iron Company. 
@arried on with vigour. 


ex 









Whit 
| is being With the works on the Whitland and 
| Radwete 2arh 
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_of thesieeanaim 
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lige is expected to be opened before the lose 
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LIGHT DRAUGHT STEAMERS: 


We have frequently had occasion to allude to and de- 
scribe the small class of screw steamers for river and bar- 
bour navigation, of which Messrs. Yarrow and Hedley, of 
Poplar, are the representative manufacturers. On page 
270 of the present number we give an illustration of a dif. 
ferent class of vessel, which they have constructed for the 
: of the upper waters of the Amazon. 
sions of this vessel are as follows : 





Bhs -Lengt hb... 85 ft. 
“hs, {Breadth se il,, 

« Breadth over all 2i,, 
epepth ... asa oe Pa 







hull is made With a flat bottom amidships, and 
as far forward and aft as possible, in order that the 
it of water should not exceed 21 in. ~ For the same 

eon the skin plates are made of Bessémer steel only 
4M. thick. The general arrangement of the machinery 
be unilerstood from the longitudinal section. The 
are 103 in. diameter, with a 80 in. stroke, and 
are inclined, and of the ordinary type; the 


; and reversing gear are worked frum the deck. The 
it deck is made of cedar for the sake of lightness, and 





to serve chiefly as an awning for the protection 
below. 

a lower deck is extended beyond the ship's sides, being 
r on brackets amidships to the full width across 
paddieboxes, as will be seen from the plan. 


STEAM FIRE ENGINE TRIALS AT 
= ig: PRESTON. 
AtTaovernt Preston is a town having a population of over 
persons, and containing some of the largest cotton 
in Lancashire, it only boasts at present of three manual 
engines. The authorities realising their inefficiency in 
recently to have a steam fire engine, 
this view they invited Messrs. Merryweather and 
; Messrs. Shand, Mason, and Co., each to send an 
to. Preston for trial. The competition came off 
8 y week on the banks of the Preston and Lancashire 
and the contest ran very close indeed. The engines 
ire'of the ty pes common to each firm, Shand’s being a vertical 
three ree geick stroke engine, and Merry weather's a hori- 
zontal two-eylinder, with slower stroke. The novelty in 
both engines was a means of maintaining a supply of air to 
the air vessel during continuous working. In Shand’s engine 
this is on by a valve worked by hand which is connected 
with the air vessel, aud by which any loss of air that may 
ovour in opurse of working is made up. By this vaive, 
air is admitted to eaptenials the air vessel. In M 
engine, an air valve is connected with 
i by an i tomatic arran 


open, eae 

& continuous supply of air to air vessel, 

actuated plo each stroke of the 
that of 
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with F aanok en the 
engines were empty. 
y after 12 o'clock, Shand’s ror 
utes and 35 seconds, and Merry- 
9 seconds, water issuing from ‘the 
@evonds and 38 seconds later through 
In the first trials for height and 
nozzles the jet closely approximated, 
[ i ever, being the more compact cf the 
After thi engines pumped to vertical heights 
Of Zi in. canvas hose with 1} in. nozzle. 
her's jet reached higher than that of 
the water from the latter was more com- 
previous test. Messrs. Shand were at the 
from a second jet near their engine. The 
hose ‘was t laced by the same lengths of ‘eather 
gee with 19 in. nozzle h which both engines played 
horizontally and vertically, the Shand jet taking the lead 
im beth cases, the horizontal deliveries reaching to about 
170 ft. from the nozzles. The next test was for simultancous 
intermittent working, and was intended to illustrate the 
tapidity with which the engines could be started and stopped. 
In both cases the signals were responded to with equal prompti- 
tude, the test, however, does not carry much weight with it, 
agit only depends upon the dexterity or clumsiness in 
manipulation. The last test consisted in working each 
engine with four jets attached to two lengths of hose with 
ogzles. Here both engines played equally well, very good 
Lisicicg thrown to the eume altitude by each. The trials 
were concluded at 5 o'clock after five hours of as hard work- 
ing as steam fire engines were ever put to. The pressures 
reached were higher than have been attained on any pre- 
oceasion. At the close of the trials the consumption 
of fuel by each engine was reported by Mr. Armytage, the 
surveyor, to have been as follows :—Shand, coal, 
19 Get. ; wood, 92 Ib.; shavings, 20 ib. Merryweather, coal, 
19 @6t. ; wood, 56 lb. ; shavings, 30 lb. A committee of six 
ical engineers was appointed by the municipal 
aetiiorities of Preston to wateh and report upon the trials, 
and they met the cipal ittee on Wednesday |nst, 
but dosision was thon arrived at, and the reports are to be 
further considered. 
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Tur Forsst ov Dean-—The pig-iron trade shows a fair 
ambunt of animation in the Forest of Dean district. A third 
= is expected to be shortly blown in by the Forest of 

‘Iron Company, at Par’ The sone of the Inte Mr. 
fames Russell will carry on the Forest Vale Forges. ‘he Nuil 
Coliieries belonging to Messrs. Werd, of Bristol, are 


larkerman Coiliery. 
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CONSTRUCTED BY MESS&S. YARROW AND HEDLEY, ENGINEERS, POPLAR. 
(For Description, see the preceding Page.) 


DRAUGHT STEAMER FOR THE RIVER AMAZON. 
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“ ” have deliberately set at defiance all, or most of, the| increased weight which our contemporary affirms 
AGENTS FOR ' ENGINEERING.” | principles by which the pro of such a result of the of the compound 
— Fn es Nostrand, 23, Murray-st., New York be governed, and in which the d| system. are in all @ certain number 
Willmer and Rogers, 47, Nassau-street, New York. — appears to have been “aloo y for| of parts, the proportions of which are P eras J de- 
Ressta: at all La a in the Empire. the purpose of Seeger eng se mors ape upon baw quantity of = of o 
Larrsie: Alphens Darr. 5 a larger num parts complexi a given time, w 80 as quantity 
Banuis: Messrs. A. Asher and Co.,11, Unterden Linden. | than could otherwise coavesiantty have been dons. constant, have to be of ants 
It is jo ecsrwrayy mea he _ a ——- dimension, whether the engine to whia they belong 
be received for insertion in the t j ‘ 
vec lair than b a-o0 Thursday. ‘The change for edverdae-| Sn, Giaborntaly COMIX to ea ey objections rod fon gg the compound or- nen-compound 
ments is three shillings for the first four lines or under, and eight ’ adopti p poun These parts condenser, 
nce for each additions! line. tem aff him ample scope for doing so without aa circulating pumps, the feed and bilge pum 
Fee Ie Ea ee ee ie ee ea eeel be token nt | resorting to any oufré design; but, on the other] the main steam pipes, &c., and whether these details 
oe ees extra, the subscriptions being payable in adveuce. | band, it is manifestly as unfair to take such a pro-| will be heavier or higher in s compound {than in « 
All secoants payable to the publisher, Mr. Charles Gilbert, 37, | duction as a fair sample of 4 compound marine} non-compound engine, working to the same power 
Relient nee ae Oadaus to be Sas eieetbes Eamets engine, as it would be to take one of the old-| with steam of the same pressure, depends solely 
fashioned slow-moving non-ex 
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NOTICES OF MEETINGS. 

Tug INSTITUTION OF CIVIL ENGINEERS.—Tuesday, April 15, at 
8pm. A paper will be read “On the Archimedean Serew Pro- 
peller, or Helix, of Msximum Work,” by Sir Francia Charles 
Knowles, Bart.. M.A.. FBS. 

SocteTy Or Enoinggrs—On Monday evening, April 17, 1871, 
Discussion on paper read on “ The Ventilation of Sewers,” by Mr. 
Baldwin Latham, President of the Society. 


THE “ ENGINEERING” DIRECTORY is published 


this week on the thirteenth page of our advertisement 
sheet. 








NOTICE TO AMERICAN SUBSCRIBERS. 

In answer to numerous inguiries, Mr. Cuantzs Gu- 
BERT begs to state that subscribers in the United States 
can be supplied with ‘* ENGINEERING” from this 
office, post free, for the sum of 1l. 14s. 8d. ($8.32, 

geld) per annum, payable in advance. 
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nsive geared screw 
engines as a fair example of the single cylinder 
class. 

We have to some extent been led to make these 
remarks by the comments which have been made in 
The Engineer on the paper on the engines of H.M.S, 
Briton, read at the recent meeting of the Institution 
of Naval Architects, by Mr. G. B. Rennie.* We 
have no intention of supporting the whole of the 
statements made by Mr. Rennie in his paper—a 
paper, by-the-bye, which our contemporary through- 
out its article attributes with a curious persistency 
to Mr. Napier—but we desire to say a few words 
concerning the statements which our contemporary, 
in the course of its comments upon that paper, has 
made concerning compound engines in general. 
Our contemporary affirms that it is ‘ evident thata 
single cylinder engine must be cheaper, and simpler, 
ms more easily kept in repair than a compo 
engine,” and that, as compared with single-cylinder 
engines adapted for working at high degrees of ex- 
pansion, “‘ compound engines of the same power are 
still bigger, heavier, and more costly.” Further, 
our contem states that, ‘if it can be shown 
that a compound engine weighs less, and takes up 
a smaller space in a ship than a non-compound 


ce vaon | CBRNE using steam of the same pressure with the 
Wobler's Rxperiments oo the | Shallow Draught Steamers 29 |game measure of ion, developing the 
Reitway Katona to Vistoria sei | The fodtan Budge a |same power, then will a great int be made in 
Feo Seer een: $e || tes eet ete tics favour of the compound: principle ;” while it also 
© mpound Fngines ......-...<-.. 364 | Marine Boller Fis 273 | goes on to request that some one will forward for 
hydrauiie Train spasm 267 | eceas Parente s | publication in its pages “the precise weights of the 
we Geer ...... eee oo . 
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COMPOUND MARINE ENGINES. 


It is somewhat curious, considering the large 
number of compound engines which have, up to 
the present time, been constructed and set to work 
in @ variety of situations, that there does not exist 
a more widely-spread knowledge of the distinctive 
qualities of such engines, and of the principles 
which should govern their proportions and con- 
structive details. ‘There are, doubtless, very many 
engineers who have made the compound engine 
their study, and who have become advocates for the 
employment of such engines in all cases where a 
high degree of expansion is required, not merely on 
account of the excellent performances of certain 
special examples, but because they have become 
convinced of both the theoretical and practical ad- 
vantages of the double-cylinder system. Such men 
form, however, comparatively an exceptions) class, 
and by far the larger number of the respective 
advocates of compound and single-cylinder engines 
found their opinions upon no better basis than cer- 
tain miscellaneous reports of engine performances 
and their own personal experience of the working 
of particular examples of one class of engine or the 
other. This, we maintain, is not as it should be. 
Che distinctive qualifications of compound engines 
should now be known to all engine-builders, and, 
whilst we should cease to hear such objections as 
complexity and costliness brought against compound 
engines, as if they were inherent defects in the 
system, we should also cease to see engines con- 
structed against which such objections can, with 
much fairness, be urged. The fact is, that many 
advocates of compound engines have done much to 
damage their own cause. 
engines have been built in which the constructors | 











the data we possess‘on the subject.” 

It will be seen from the sentences we have quoted 
that our contemporary still adheres to its state- 
ments that compound engines must necessarily be 
heavier, more complex, and more costly than non- 
compound engines working with the same steam 
pressure, and at the same measures of expansion ; 
and although—as of old—it does not attempt to 
bring forward data in proof of its assertions, it 
may be worth while, even at the risk of stating 
some already well-known facts, to show how base- 
less these assertions are. First, then, as to the 
complexity of compound engines, and as our con- 
temporary’s article especially refers to marine en- 
gines, we also shall on the present occasion confine 
our remarks to that class. A well-known type of 
non-compound screw engines, and one which is 
acknowledged on all hands to be a very simple type, 
and one well adapted for general use in commercial 
steamships, is that in which a pair of overhead 
cylinders are used, the air and circulating pumps 
being worked by beams connected to the main 
crossheads, and the surface condenser being ar- 
ranged on one side of the engines, and between 
these pumps. Now, if we substitute for the two 
equal sized cylinders a pair of unequal size, at the 
same time making the valve chest of the larger 
cylinder capacious enough to act as an intermediate 
receiver, we have at once—supposing the propor- 
tions of the cylinders to be properly chosen—a 
good type of compound engine; and we think it 
will puzzle our contempo: to find out what 
additional complexity is introduced by the change. 
We may mention here that Mr.G. W. Jaffrey some 
years ago adopted identical arrangements for some 
of the classes of compound and non-compound 
engines made by him, merely modifying the pro- 
portions of the cylinders in way we have just 
mentioned, and it is not long since we illustra 
a very simple of engine designed by him 
which was adapted for being modified in this way. 

So much for the alleged complexity, now for the 


* Mr. Rennie’s paper was published by us on page 230 of 





Numbers of compound | our last number but one. 


+ Vide pege 243 of our last volume. 





point, we will assume—al- 
though we hold for reasons which we have explained 
in former articles that the compound is a more 
economical steam user than the non-compound 
engine—that the quantity of steam used per unit of 
time by the two classes of engine, to develop a 
given power, is identical and in instituting a com- 
parison of weights we can thus dismiss from further 
consideration the we have mentioned. The 
cylinders with their covers and valve chests will, 
in almost all cases, be somewhat heavier—perhaps 
from 10 to 15 per cent, heavier—in the compound 
than in the non-compound engines; but the re- 
maining details, the weight of which is more 
or less proportionate to the maximum strain thrown 
upon them, may certainly be made much lighter in 
engines of the former than in those of the latter class 
working to the same measures of expansion. Very 
little consideration is required to show why this 
should be the case. Let us take a piston rod for 
example, The strength given to this detail has to 
be determined by the mazimum strain thrown u 
it, while what may be termed the useful work done 
by it is that due to the mean strain multiplied by 
distance through which the rod moves. In two 
engines working at the same s and developing 
the same power, the mean strains will, of course, be 
equal; but the differences between the mean and 
the maximum strains ~~ ay pee in the two 
req ae - retag 
rod. As with the piston-rod so with a tees 
parts which are subjected to strains by the working 
of the engine; and in all cases, the greater the 
variation in the strain thrown upon these at 
different _— of the stroke the larger and heavier 
they will be in proportion to the power develo 
by the engine. It is for this reason that engines 
using steam very expansively are so much heavier 
than’ non-expansive engines, and we thus see that 
one of the fight — ae ears in —— 
ing a very t engine e nearest possible ap- 
proach to constant uniformity in the strains thrown 
upon the parts. 

It may, ps, place the matter in a more 
forcible light if we apply the principles we have 
stated to an example; and, inasmuch as our con- 
temporary aflirms that it sees ‘‘ no reason why we 
should not be able to work steam of 60 |b. cut-off 
at one-twelfth in marine engines,” we will consider 
the cases of a compound and a non-compound en- 
gine, working with steam of that ure and de- 
gree of expansion, and show the differences in the 
maximum strains thrown upon the working parts 
in the two instances. The non-com engine 
we shall assume to have a pair of cylinders of 
1200 oe inches area, and, say, 4ft. stroke, and 
we sur the steam to be cut-off at such a 
point in the stroke that, taking the effect of clear- 
ance into consideration, a twelvefold expansion is 
obtained. For convenience, also, we shall, in all 
cases, state the of the steam as the total 
pressure above a vacuum, and thus the initial pres- 
sure will be, say, 75 lb. per square inch. Under 
these circumstances the final pressure will be 75 
= 6.25 Ib., and the mean pressure throughout the 
stroke will be 6.25 x (1+hyp. log. 12) == 6.25 « 3.485 
a ae square inc we take the mean 
vacuum in the cylinders as 13 1b. per square inch, 
or, in other words, if we suppose a mean 
adore of, say, 21b. per square inch, we 
Gevighees the ‘sieakes ne 

t the stroke=21.88~2=19.88 
the mean total effective on 
will phe retipchaen oaeg 

. per square back pressure 
fe the cylinder during the earlier part 
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per revolution in each cylinder or 381,696 foot- 
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be 75—2=731b. per square inch, giving 4 total 
maximum preasure on eac h piston of 1200x73= 


8&7 .600 Ib In this instance 


mum pressure will be equal to ;,., = 3.67 times 


the mean pressure, or, in other w la, the working 
YW 


parts will have to be 3.67 times as strong as woul 


l 
be necessary if the strain was uniform throughout 


the stroke. 
The engines above taken as an example 


pounds in the pair, and it is desirable that the 
compound engines with which we intend to in- 
stitute a comparison should develop the same 
power at the same piston speed lo attain this re- 
ult we shall agsume the compound engines to hav 

eviinders of 850 »s ire inch 1 2400 squar 

inches area respectively, an intermediate receiver 
being placed between the cylind so that the re 

pective pistons may work cran! rig ng to 
each other as in the non-cor pour lengine. It would 
considerably lengt! out this already long artick 
if we were to give detail the calculations for 
ascertaining the capacity of intermediate receiver, 
point of cut-off in ea h cylinder, & required for 
obtaining the results we desire, and itis the leas 
necessary that we should do so, an able letter 


from Mr. W. Hartnell, dealing with the main 


features of this very subject, appears on page 275 
of the present number Under thes« umstances 
we shall content ourselves with stating the leading 


points Moreover, from the data hereinafter given, 
our contemporary will be readily a! to cheek our 
results if it desires to do so. The point of cut-off in 
the smaller cylinder would have to be (allowing for 
the effect of clearance) at about lid in. of the 
stroke—which we shall suppose to be the same as in 
the compound engines, namely, 4 ft »as to obtain 
a fourfold expansion in that cylinder, thus giving 
if 44.738 lb., and a mean effective 


therefore, the maxi- 


would 
190,848 foot-pounds of work 


| pre bable degree 


a mean pre ssure ¢ 
pressure of 26.2 Ib. per square i the mean back | 
pressure being regulated to 16.538 Ib. square inch. 


in the large cylinder the steam will | 


twelvefold, and there will be a mean pressure in 
that cylin ler of 12.6 Ib. per aquare inch, or. de- 


f x} “alr led to 


ducting, as in the non-compound engine, 2 |b per 
aquare inch for mean back pressure—an effective 
mean pressure of 10.6 1b. per square inch. The 


mean total pressure on the smaller piston will thus | 
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We see from the above statement that in the case | 
of two engines, one compound and the other non- 
compound, each working with steam of 75 Ib. total | 
pressure expanding twelvefold, and each develop- | 
ing the same power, the parta subject to the strain 
due to the action of the small and large pistons of | 
the compound engine will require to possess but 
58.22 per cent. and 47.03 per cent. respectively, of | 
the strength necessary for the corresponding parts | 
in the non-compound engine. With higher rates | 
of expansion the comparison would of course be | 
still more in favour of the « ompound type. How, 
in the face of such facts as these, it can be asserted 
by the opponents of compound engines that such 
engines must necessarily be heavier than non-com- 
pound engines working under the same conditions, 
we are at a loss to know, and we can, in fact, only 
account for such assertion by supposing that those 
who make them a very imperfectly acquainted 
with the subject on which they dogmatise, There 
are some other facts connected with this particular 
branch of the subject, as well as some other advan- 
tages possessed by compound engines, but not so 
widely known and acknowledged as they should be, 
of which we intend to speak in an early number. 
Che length to which this article has already ex- 


tended precludes us from dealing with them here, 





THE INDIAN BUDGET. 

Tue financial statement of the Government in 
India each year has an especial interest to engineers 
generally, as it foreshadows in some measure the 
of activity to be displayed on the 
construction of Public Works during the ensuing 
twelye months, and consequently the demand likely 
to arise for the services of civil engineers and for | 
the machinery and appliances manufactured in thia 
country at the great centres of mechanical industry. | 
For some years the expenditure on Public Works 
generally throughout India went on increasing with | 
most rapid strides, causing a chronic state of deficit 


jand necessitating a resort to loans in order to 


establish a financial equilibrium. ‘The impossibility 
of continuing such a course led to the separation of 
Public Works under two heads, called respectively | 


ordinary” and ‘‘ extraordinary,” the cost of the | 


former be ing de bited to revenue, and especial loans | 


be 26.2% 850=22,270 Ib., and that on the larger | 
piston 10.6 x 2400=25,400 Ib., and the work done | 


per revolution will be 22,270x8=178,160 foot- 
pounds in the former cylinder, and 25,4408 


203,520 foot-pounds in the latter. 


Altogether there 


will thus be developed 178,160 + 203,520—381,680 | 


foot-pounds, an amount only differing by 16 foot- 


pounds from that developed by the non-compound 


engines, and consequently practically identical 
with it 

We have now to ascertain the maximum strains 
thrown upon the pistons of the compound engine, 


and in doing this we shall make two assumptions 
which are unfavourable to that engine. Thus, in 
the first place, we shall suppose that the increase of 
back pressure in the small cylinder due to throt- 
tling in the passages, is removed, and that conse- 
quently the maximum effective pressure may become 
as great as 75—15=601b. per square inch; and, 
secondly, we shall imagine that the reduction of th: 
maximum pressure in the large cylinder, also due 
to throttling, is likewise removed, so that the maxi- 
mum effective pressure in that cylinder may be as 
high as 18.75 -— 216.75 Ib. per square inch. Even 
under these circumstances the maxim 
the small eylinde r will be but ” 2.29 times the 


m strain im 


mean, while in the large cylinder it will be but 


16.75 - 
: 1.58 times the mean. 
LU.6 

Summarising now the results above obtained, we 


get the following comparative statement of the 
trains existing in the two types of engines 
Non- Compound Cumpowund, 
Fach Small Large 
eylinder. cylinder. cylinder. 
Ib. lb. Ib. 
Maximum effective strain 
on piston eee «. 87,600 51, } $0,200 
Mean effective strain on 
piston .. ; xe ©6203, 856 22,270 25,440 
Number of times the 
maximum strain ¢x- 
cveds the mean on: Cz 2.29 1.58 
Masimum strains on. 
pressed in comparative 2 
eo» 100.0 58.22 47.03 


percentages... 


being raised for the purposes of the latter. This | 
separation was made in 1867, but the system does | 
not appear to have been fairly begun much before | 
the year 1849-70. Sincethen 7} millions (7,479,0997.) | 
have been borrowed, of which 33 millions | 
3,782 tl] oD have hee n spent on Public Works | 
‘‘extraordinary,” and 1,105,247/. have been advanced 
to municipalities for reproductive works, leaving a 
balance in hand of 2,591,441/., the non- expenditure | 
of which was principally due to the suspension of 
works on State Railways pending a decision as to | 
the gauge on which they should be constructed, 
During the current year greater progress will 


| doubtless be made in the construction of “ extra- 


ordinary” Public Works, and in the budget estimate 
provision is made for them to the extent of 
3,626,000/. While setting aside this sum for a special | 
purpose, the finance minister appears to entertain | 
some doubt as to whether it will all be expended | 
‘considering that it has never yet been found 
possible in any year to spend the amount proposed 
for these works.” The works for which these funds 


lare provided for the current year are irrigation 


labsorbed a not inconsiderable proportion of the 


works in the Punjab, North-Western Provinces, | 
Oudh, Behar, and Orissa, and State Railways in the | 
Punjab and Rajpootana. The — on 
‘Public Works Ordinary,” which a few years ago 


Indian revenues, has been much reduced of late | 


years. The expenditure on this account which in 


| 1869-70 was over 5 millions sterling, was reduced in | 


| certain important Public W orks have been removed 
\from the Imperial list and classed as Local, the 


the following year to something slightly under 
t millions, and that proposed for the ensuing year 
amounts only to 2,365,000/. This, however, does 
not exactly represent the case as it now stands, for | 


result of which change will, we have no doubt, 
prove decidedly advantageous. We have repeatedly | 
had to comment upon the evils attendant on the too 

strict system of centralisation which formerly pre- | 
vailed in the Public Works Department ; but now, 

we are glad to find the inauguration of a system of | 
decentralisation as regards certain local Public 

Works. In explanation of what is here referred to, 

we cannot do betterthan quote Sir Richard Temple's 

own words upon the subject : 


“Tt will be remembered t 


hat by a resolution of 





|the 14th December last, an increased degree of 


control financially was accorded to the several local 
Governments in India in certain civil branches, to 
wit, jails, registration, police, education, medical 
services, printing, roads other than military, and 
civil buildings. We hope that this concession will 
give the local governments an additional interest 
in the study and the enforcement of economy in 
expenditure; will afford them a just inducement 
to supplement their local receipts from time to time 
by methods either most acceptable to the people or 
Jeast fraught with popular objection; will cause 
a more complete understanding to arise between the 
executive authorities and the tax-paying classes, 
respecting the development of fiscal resources ; will 
teach the people to take a practical share in pro- 
vincial finance, and lead them up gradually towards 
a degree of local self-government.” ‘This measure, 
it is anticipated, will have the direct effect of de- 
finitely limiting for the present, the expenditure 
from the general exchequer on certain important 
branches of civil expenditure. ‘But greater far 
financially is the advantage of setting some definite 
bounds to the constant growth and expansion of 
imperial outlay on these branches, of which the 
use and importance, though great indeed, are yet 
local rather than imperial.” 

The principle thus newly introduced is as follows : 
Che local governments are to have a fixed annual 
allotment from the general exchequer for these 
particular services, and are to appropriate as local 
income all receipts connected therewith. They are 
to regulate, subject to certain general rules, all the 
expenditure on those services. If the existing in- 
come, namely, imperial allotment p/us departmental 
receipts, shall suffice for the requirements of that 
expenditure, then that is well. If it shall not 
suffice, then the local governments are not to apply 
to the Government of India for increased grants. 
Chey must raise what they need by local taxation, 
or by such like means, subject to the control of the 
Supreme Government, if they fairly can. But if 
they find that they cannot fairly manage this, then 
they must necessarily do without the increased ex- 
penditure. ‘The amount to be allotted in this 
manner amongst the several local governments, for 
the current year, is 4,799,3002., a portion of which, 
viz., 1,575,600, must be added to the estimated 
expenditure for the year on public works. The ex- 
penditure in the telegraph department is set down 
at 515,500/.; 12 millions will be disbursed for con- 
struction of railways in India by the guaranteed 
companies, and 235,500/. will be expended by Go- 
vernment on the same account, exclusive of the net 
amount of guaranteed interest upon capital already 
expended on those railways. Exclusive of the last- 
named item, which is set down at 1,856,900/., th 
total expenditure on public works in India for tlie 
current year is estimated at no less a sum than 
10,067,6001 ‘The total expenditure in England on 
account of Public Works in India, but, exclusive of 
the guaranteed railway companies, is expected to 
amount to 597,700/. during the year, 








THE SIEMENS FURNACE. 

WE have, in our last and in the present number, 
given publicity to the views of some of our cor- 
respondents upon the properties of the regenerativ: 
vas furnace, these views differing in some respects 
from the opinions which we have for a long tim 
past maintained and propounded in Encixrerrxu. 
We have persistently followed the gradual intro- 
duction of this important invention, we have pub- 
lished the favourable results obtained in practice by 


| its application, and we have strongly advocated th: 


general introduction of the Siemens furnace in ail 
the iron works of this country, In that sense w: 
have shown what our correspondent calls a ‘‘ de- 
cided partiality” to this furnace, and we promise 
to show an equally decided partiality to it and to 
every other valuable improvement in modern en- 
gineering and metallurgy in the future. At the 
same time we cannot permit it to pass without 


/notice that another meaning may be attached to 


the words used by our correspondent, this mean- 
ing implying an improper partiality exercised in 
suppressing facts which may be unfavourable to 
Mr. Siemens while giving publicity only to 


}such evidence as will speak in favour of his in- 


vention. We do not hesitate to throw the full 
light of public discussion upon the very shadow 
of such a suspicion. In looking back-over the 
numerous pages which have been devoted to this 
important. subject in the past ten volumes of 
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ENGINEERING, our readers will find a record which 
faithfully represents all the struggles and difficulties 
encountered by Mr, Siemens and overcome step by 
step in the practical application of his invention 
to the different processes of metallurgy. Theopinions 
expressed by us were cautious and guarded whenever 
a new step was made by Mr. Siemens which re- 
quired the verification of commercial practice be- 
fore it could be accepted as an established reality. 
[he Siemens furnace for reheating steel ingots, and 
for melting steel in crucibles, were the tirst, and 
for some time the only applications advocated by 
Steel melting upon the open hearth, and the 
in due course were re- 


nay 


Siemens-Martin process 


corded as successes, while the Siemens puddling | 
furnace was treated with marked diffidence until the | 


results of actual practice had forced upon us the 
conviction that in this branch, too, the practical 
application of this invention has become a reality, 
and is likely to spread with inereasing rapidity. 
We have recorded the success of more than 2000 


Siemens furnaces now working in the iron and steel | 


works of Europe, so far as we have witnessed and 
verified it, and we have not given any account of 
unfavourable results, simply because we have not 
met with a single instance of practical failure in any 
f the applications in metallurgy to which the 
furnace has at any time been recommended 


one oO 
semen 
"Our corre spondents comment upon certain theo- 
retical and practical points in connexion with this 
subject, which well deserve public attention, ‘The 
question of waste of metal in the furnace is by far 


the most important element of economy in practice, | 
ind should be ventilated from all points of view. | 


in the statement that carbonic 
agent, and that the atmo- 


There is much force 
acid is in itself an oxidisin 


it 


_ 


sphere of the Siemens furnace is not perfectly neutral | 


Against this, however, there is 
rhe action of carbonic acid is 


in 
much to be said. 


consequence. 


certainly less intense than that of free oxygen, and 
therefore the differen n favour of the Siemens 
furnace none the less a reality. There is, more- 
over, the power of surcharging the flame with car- 
bonic oxide gas, the presence of which, as is 
now established beyond doubt by Mr. Bell’s 
experiments, counteracts the oxidising influence 
of earbonie acid. A neutral flame, therefore, can 
be produced even in the sense in which the 


dea of neutrality is accepted by one of our cor- 
respondents, although the more correct form of 
nomenclature would be to call this an over-carburised 
flame. 
work during a long period of time would be a great 
desideratum, but such a record is not so easily pro- 
cured, 
accounts of those items, and some who do so with 


great care and precision have considerable objection | 


to the publication of figures which are so closely 
related to the amounts of prime cost of manufac- 
ture. We hore, however, before long to be in a 
position to place such authentic records of this 
kind before our readers as will amply satisfy the 
legitimate inquiries of ail interested m this import- 
ant subject with regard to the rage oa of fuel, 
cost of erection and maintenance, and the propor- 
tion of waste of iron and steel in heating as found 
in continuous practice with the regenerative gas 
furnaces of Mr. Siemens. 


THE MINERAL WEALTH OF UTAH. 

Tue recent discoveries of mineral wealth in the 
hills lying around Sait Lake City, are at the present 
moment tending more towards the solution of the 
great difficulties that have for so many years existed 
between the United States Government and the 
Mormon community, than any force of arms or 
politics could possibly do. The powerful induce- 
ment which is now drawing emigrants to the shores 
of the Great Salt Lake, 
week, must necessarily in a short time destroy the 


exclusiveness in which the Mormons have involved | 
themselves, and which has hitherto formed their | 
It is stated that for many years | 


chief protection. 
past the existence of gold and silver in the neigh- 
bouring hills has been known to Brigham Young, 
and more or less, to a number of his followers, and 
that to a limited extent both gold and silver have 
been worked; but the fact that the hills were rich 
in ore was seduously concealed, and the knowledge 
was a dangerous one to possess. 

Salt Lake City is situated in a valley on the river 
Jordan, a small stream that flows from Lake Utah 


x 


the Wahsatch Mountains, not lofty, but lifting 


themselves about 1000 ft. The city occupies about 
3000 acres, and is laid out in blocks of 10 acres 
each, subdivided into lots of 1} acre each. Close 
adjoining is the camp occupied by the United 
States soldiers. About twelve months ago, some of 
the soldiers from the camp were upon the Wahsatch 
Hills, and in searching for water, they came w 

gulch gold in the bed of a stream. ‘This dis- 





The publication of the results of continuous | 


at the rate of a thousand a! 


covery naturally created some excitement, and in- 
duced further investigation, which showed that 
| while gold was to be found at all events in mode- 
rate quantities, silver existed in profusion, and not 
(silver alone, but its natural companion lead, to- 
| gether with copper, and abundance of coal of a 
first-class quality ; this latter discovery, it may be 
remarked, is one of the utmost importance to the 
Union Pacific Railway. 

For the most part the silver is found associated 
with rich argentiferous galena, with numerous 
pockets of chloride, or horn silver in the lodes, 
yielding in some cases more than 2000 dols. a ton, 
whilst the galena, easily reduced, gives as a mini- 
mum 100 dols. to the ton of ore. Thus the Orah 
mine, situated in Brigham Canyon, 27 miles from 
Salt Lake City, with a vein varying from 3 to 5 ft. 
in width, between vertical walls of granite on one 
side and limestone on the other, yields an ore vary- 
ing from 400 to 2600 dols., whilst the most cele- 
brated lode yet opened, the Emma mine, with a 
2 ft. vein, worked at present to a depth of 130 ft., 
is so promising that it has recently been purchased 
by the Bank of California for 1,750,000 dols. One 
hundred tons of this ore are now being brought to 
bank daily. 

Generally the veins run up the side of the Wab- 
satch Hills, which are covered with sage brush and 
| coarse growth, and fall vertically downwards, the 
vein being contained between side walls always well 
defined, and for the most part perpendicular, 

At the present time the whole of the district is 


being rapidly appropriated, and laid out in claims, | 


smelting works are going up, and the matter has 


interested capitalists in this country, who have} 


already despatched many engineers to examine and 
report upon the exact prospects and condition of 
the mining property. 
the prospects of the present are only very partially 
lrealised, the mining districts of California will 


| Tue shipbuilders and marine engineers of the 
| Clyde and the ‘Tyne, and other important seats of 
indignant at some new edicts that have been 
embodied in a circular recently issued by the Board 
of Trade to the surveyors hens duty it is to see 
| that the provisions of the Merchant Shipping Act 
are duly observed, Judging by this circular, it 
would seem to be the intention of the Board of 
Trade that henceforth the employment of cast-iron 
pipes and other fittings in boilers on board steam- 
ships shall be prohibited, and that in future the use 
of copper or brass must be substituted for such 
fittings and pipes. If this is really the object aimed 
at by the circular referred to, the sooner that some 
|strong remonstrance is presented to the Board of 
| Trade the better will it be for the future welfare of 
steam shipbuilding as an important branch of 
| industry, which is at once one of the most scientific 
and progressive industries wractised in this country. 
Indeed, we understand that already the marine 
engineers and shipbuilders of the Clyde who form 
| the only organisation of the sort in the kingdom, 
ij have resolved to take action in the matter. ‘They 
have held several meetings on the subject, and they 
| have even been visited by a deputation from their 
| professional brethren on the ‘lyne in reference to 
it, It is but proper, and itis even natural to expect, 
that such a movement should commence at the head- 


| Clyde that the greatest sufferers would be found, 
both in professional reputation and in a secon 
i sense, if they were to permit this order to 


| Trade. 


| There can be no doubt that to enforce this ob- 
| jectionable order would be to entail much incon- 
| venience and loss on many engineers and ship- 
| builders who have contracts on hand for supplying 

pipes. 
Furthermore, to enact and enforce such rigid rules 
into Salt Lake, while to the cast rise one range of | as seem to be contemplated by the said order would 
| have the effect of restricting and limiting improve- 


lengines fitted with cast-iron fittings an¢ 





lt is certain, at least, that if | 


: rO- | shipbuilding industry, are up in arms and wrathfully | 
All forges do not keep strict comparative | - 


‘ments in marine machinery, and of interfering with 
the discretionary powers which are essential in 
| carrying on the business of ee and marine 
| engineering. Persons in a business 
have to make and main a tation for good 
| work, and they are naturally to tow | the 
_ serious liability which is incurred by executing im- 
| perfect work. Indeed, it ic both their desire as 
| scientific engineers, and their interest as manu- 
| facturers, to take care that the material employed 
|in marine machinery is sufficient. , 
| Cast-iron fittings subject to the pressure of 
| steam or water, in marine machinery, are exten- 
| sively adopted by all engineers, and have been 
/used ever since the steam engine was applied to 
| marine purposes, During that time, now certainly 
| upwards of half a century, engineers have obtained 
|a vast amount of experience, and that experience 
has taught them that such east-iron fittings as seem 
| to be decried by the Board of ‘Trade are equally 
| safe with, and in some respects superior to, either 
| copper or brass similarly applied. Cast-iron fittings 
are in wany instances preferred, not because they 
‘are cheaper, but because they are more durable, 
| It is true that some of the first-class firms do oe- 
| casionally supply marine machinery in which copper 
|or brass fittings are used, but so far as we can 
|learn they never do so of their own accord ; it is 
| only because such fittings are included in the speci- 
fications under which the contracts are made, 
| If there be any good and satisfactory reason why 
such an order should be issued by the Board of 
Trade it ought not to be withheld, but to be issued 
along with the order. Seeing that it is withheld, it 
is not possible either for ourselves or the profes- 
sion, on whose behalf we write, to judge of the ne- 
cessity for the order. So far as we are aware no 
accident has resulted from the use of cast-iron 
pipes and fittings when properly constructed and 
judiciously applied, and it is therefore quite impos- 
sible to conceive why the use of cast iron should be 
| prohibited. All passenger steamers are surveyed by 
the Board of Trade surveyors every half year, and 
there is thus ample assurance to the lic that 
any insufliciency in the machinery will be detected. 
It appears exceedingly strange that an order 
should now be issued, the effect of which is to eon- 
demn fittings which are at present in vessels that 
have been repeatedly surveyed by the official sur- 
veyors, and passed by them as being in good order. 
By the Merchant Shipping Act it is provided that 
| each surveyor shall make a declaration that the ma- 
chinery of the vessel surveyed is sufficient for the 
| service intended, and is in good condition, and that 
it will continue so for six months. Now, this order 
| practically interferes with the judgment of the sur- 
| veyors, and in a manuer which the statute does not 
| appear to sanction, 
| We hope that the marine engineers and ship- 
| builders on whose practice this order casts a very 
| strong reflection, will not rest content until they 
| have induced or persuaded the Board of Trade to 
rescind the order, which, to them, is so obnoxious. 
Should they fail to make any impression upon the 
| Board of ‘Trade authorities, then they must appeal 
' to the Prime Minister or to Parliament direct, for 
| it is plain that euch high-handed interference with 
| manufacturing industry cannot be submitted to 


| without sufficient cause being shown. 


} 
j —— = 
THE TELEGRAPHS CENTRAL, 
STATION, 
| ‘Tue report by Mr. F. J. Scudamore upon the 
reorganisation of the telegraph system of the 
| United Kingdom isa a work full of interesting and 
| valuable statistics. Its importance for the present 
| is, however, diminished from the fact that it is in- 
complete, the remaining portion which refers to the 
| financial results of the transfer not being yet com- 


| piled. The reason why the unfinished report has 








quarters of British shipbuilding, as it is on the | thus been placed somewhat prematurely before the 


j 


yublic, is explained in a prefatory letter by Lord 
lartington, in which he informs the Lords’ Com- 


»e passed | missioners of the Treasury that some time since he 
| unchallenged and to be enforced by the Board of | instructed Mr, Scudamore to 


prepare a statement 
| reviewing the different steps ns i by the Post 
| Office department in the acquirement and organisa- 
tion of the Telegraphs, of the. difficulties _en- 
countered by the p cee in carrying out this 
work, and the financial experience acquired since 
the time of the transfer. 
The sudden retirement of Lord Hartington from 
the Post Office, rendered it impossible for the re- 
port to be finished during his management, and it 
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has accordingly been published in its present Morse printers 0 0s ss (ss All these tubes are upon Clark’s system. In 
state, Lord Hartington leaving the issue of a ea coe eee ae ; Dublin three tubes, one of 1530 yards in length, and 
supplement report to his successor. For this Wiens, ~ Fm FO 20 two of 700 yards each, are in course of construction. 
we shall look anxiously, for it will supply those Hughes's type printer ll But a small proportion of the business of the 
details which are wanting now, and which the — Central Station consists in the delivery of messages. 
181 Some despatches are of course received for delivery 


ublic are anxious to learn, in order to be able to 
orm an estimate of the advantages which have 
been the result of the transfer of the telegraphs 
from private to public bands. Mr. Scudamore shows 
that a very largely increased business has been 
done, and that his previous estimates for messages 
were but little, if at all, in excess, but at present it 
is not possible to arrive at the fact of how much of 
this increase is due to better management, to altera- 
tion in prices, and to the undoubted advantages 
given to the public, and how much is to be traced 
to the increased mileage of telegraphs constructed, 
and to the means adopted for creating fresh busi- 
ness. That a certain part of the increase must be 
due to this latter cause is shown by the six diagrams | 
given in the report—di ms of the relative posi- 
tions of the various telegraph offices in six of our 
most important towns, before the transfer, and 
subsequently. Glasgow, Leeds, Birmingham, Edin- 
burgh, Manchester, and Liverpool, are taken as 
examples, and it will be seen that while great judg- 
ment has been exercised in judiciously distributing 
the various offices throughout the different cities, 
instead of keeping them grouped together in those 
localities, which did not serve the public effectually, 
the number of offices has been increased to the 





extent of 60 per cent. in the towns above named, 
so that a large augmentation of business should | 
necessarily have attended such an extension of | 
operations. 

The detailed discussion of these and similar points 
we must, however, defer till the issue of the remain- 
der of the report. Meanwhile there are ample ma- 
terials of other kinds to be found in the compilation ; 
for example, there are given minute particulars of 
the organisation and working of the Great Central 
Station in Telegraph-street. This building, which | 
occupies a space of about 80 ft. by 90 ft., was built 
by the Electric and International Telegraph Com- 
pany, and by them transferred to the Post Office 
authorities. The station is made up of a main body 
and two wings, which latter were erected subsequent 
to the main building, and from this cause it was 
found impossible to utilise the whole of the space 
80 satisfactorily as if it had been laid out on a com- 
plete scheme. 

The station has three storeys and a basement, 
and it has been entirely rearranged by the Post 
Office Department since it passed out of the hands 
of the company. In the basement are placed the 
engines and batteries, in addition to the store- 
rooms. On the ground floor is a “ sending-out” 
room, with offices and dining-rooms for the mes- 
sengers and the male staff, together with the press 
writing-room, a surgery and consulting room, and 
the engineer's workshops, The first floor contains 
the offices for the engineering staff and the super- 
intendent, with a dining-room and kitchen for the 
female staff, and the matron’s office. ‘The second 
and third floors are entirely devoted to the business 
of the establishment, the second floor being known 
as the Metroplitan Gallery, and the third floor as 
the Provincial Gallery. Accommodation is also 
given on the ground floor, and on the first floor, to 
the Anglo-American and to the Indo-European 
Companies, who occupied a part of the building 
before the date of the transfer. The second floor 
contains 176 instruments, of five different kinds, 
pamely : 


Morse printers... ose ove ove 84 
Single needles... eee ove toe 76 
Bright's bells ove eve eee eve il 
ABC's ... eee eee ove ove 4 
Double needles... exe eee ove 1 

176 


These are in communication with all the offices in 
the metropolitan districts, extending as far as 
Windsor, and include instruments devoted entirely to 
official or private work. Thus Buckingham Palace 
is represented by the one double needle instrument, 
the War Office, the Treasury, the Admiralty, the 
Horse Guards, the House of Commons, all have 
their instruments, so has the Langham Hotel, 
several of the markets, and the different metro- 
politan railway stations. Two out of the four 


A B C instruments are connected to private wires, 
the other two being used for the Treasury. 
In the third floor, or Provincial Gallery, there are 





131 instruments, of five different classes, namely : 


These instruments are of course in communication 
with all the telegraph offices in the United 
Kingdom. 

In this floor are also arranged the termini of the 
17 pneumatic tubes laid down between the Central 
Station and various offices in connexion with it. 
Six of them are merely home tubes connecting 
different departments ; they are placed last in the 
accompanying Table, which gives the number and 
length of the pneumatic tubes worked upon Clark's 
system, between the Central Station and various 
districts, and the time occupied in the transmission 
of messages : 





Time occupied in 
transmission. 


Length Diameter as See 





of tube. of tube. 

yards. in. min. sec. min. sec. 
Fenchureh-street .. 980 2 1 6 1 20 
Leadenhali-street ... 659 of 0 385 0 38 
Baltic Coffee House... 590 23 0 35 O 38 
Gresham House ... 588 1h 6 40 80 61 
| hreadneedle-street 566 24 0 384 0 48 
Threadneedie-street 559 if 0 32, 0 45 
Cornhill pee «. 490 ] 0 37 0 40 
Old Broad-street ... 370 1) 0 25) 0 29 
Lioyd’s — «. 348 1) 017: 0 2 
Stock Exchang o. 814 1g 015 O 15 
Founder’s-court ... 223 1} 6 13 «6 14 
Anglo-American Office 62 2 0 56| 0 6 
Indo-European Office 57 2 ® 6| © 6&6 
Engineer's Office ... 60 2 0 4; @ & 
South Gallery ues 50 24 
Intelligence rb 44 14 O48 oe 
Metropolitan Gallery 29 24 es 0 4 


Total length ... 5,974 

An engine of 40 horse power is employed to work 
these tubes. In addition to the ones above enume- 
rated, are two double tubes upon Messrs, Siemens 
and Halske’s system, connecting the Central Station 
with the General Post Office, and with the Temple 
Bar Office, and the extension to Charing-cross is 
either finished or on the point of completion. The 
diameter of these tubes is 3 in.; the length of the 
first named is §52 yards, and that of the second, 
1333 yards of double tube. 

Together they form a double pneumatic railway, 
with termini at the Central Station and at Temple 
Bar, with an intermediate station at the General 
Post Office, and the arrangement is such that the 
despatch carriers, which have a capacity of 50 mes- 
sages, can be transmitted direct throughout the 
whole line, or stopped at the intermediate station 
by switch boxes, or when a carrier is sent direct 
through, it may be switched out at the intermediate 
station for the insertion of messages without causing 
much delay. The time required for traversing the 
whole distance is, when vacuum and pressure are 
both employed, 3 minutes, or 5 minutes with vacuum 
only. A regular system of telegraphic signalling is 
employed in working these tubes, Tyer’s patent 
apparatus being used for the purpose. By these 
double tubes the work of 6 wires and of 12 clerks 
is performed ; indeed Mr. Scudamore states that it 
would be impossible to transact the business of the 
day without the pneumatic system. 

The extent to which the same system has been 
introduced into the provinces, is shown in the 
following Table : 








From station H.P. of Length Diameter 








Town. to engine. | of tube. of tube. 
NE Sig i Bo: yards. in. 
Liver- Exchange ... ia oe 791 2 
pool. Water-street... ees 9 797 i 
Gallery see ae ee 24 1 
1612 
Man- Ducie-buildings | 18 500 1} 
chester. Morley-street ose ” 800 1h 
Post Office ... pod ae 225 if 
Counter ose mad i 17 1 
1042 
Birming- New-street Rly. St..... 3 | 140 if 
ham. Cannon-street abi 2 240 1 
Post Office ... oui = 318 1d 
| 698 
Glasgow. Royal Exchange... 7 242 23 


within a limited area, and during the night the 
office is open to the public for the collection of 
messages, but the real business of the station lies 
in the receipt of messages for re-transmission, so 
that it serves as a forwarding office. With such an 
enormous amount of business, which is thus thrown 
upon the hands of the operators, it is easy to under- 
stand how greatly matters are expedited by means 
of the pneumatic tubes, which communicating with 
the most important offices, the Post Office, Temple 
Bar, and Charing-cross, as well as with the principal 
centres of business in the City, serve as a means of 
sending from § to 50 despatches at one time, and 
with the slight delay shown in the foregoing Tables, 
So soon as the tube carriers arrive at their destina- 
tion in the Central Station their contents are sorted 
on tables in the Provincial Gallery, and dealt with 
according to their destination, whether for the me- 
tropolis, for the country, or for abroad. If this be 
London or the environs, the messages are forwarded 
into the Metropolitan Gallery, if they are for the 
country they remain on the same floor, falling into 
one of the four departments, corresponding with 
the four great circuits into which the district of the 
United Kingdom is divided. American telegrams 
are despatched to the offices of the Anglo-American 
and French Atlantic Companies within the building, 
so with the Indian telegrams, which are sent to the 
Indo-European Company's office, or to that of the 
British Indian Submarine Company. 

The four grand divisions into which the provinces 
and the metropolis are divided, are served by nearly 
300 wire circuits working from the Central Station, 
and these are connected with some 115 metropolitan 
and 190 provincial stations. In all cases the cir- 
cuits serving the different towns or districts are 
grouped together, so that an equal division of 
labour can be thrown upon each circuit by the 
clerks in charge. 

A careful record of the number of messages re- 
ceived and retransmitted is kept, so that a com- 
plete system of check is maintamed, and the results 
of each day's performance are carefully recorded. 

We may add, as giving an idea of the perfect 
organisation existing at the Central Station, that 
on one day during last summer 20,595 messages 
were received and transmitted ; of these more than 
half were received and despatched by wire, thus 
throwing double work on the operators. 








Resstay Mititany Worxs.—The work of the Crimean 
war being undone, it is probable that in a short time, except 
the graves of our countrymen before Sebastopol, no traces 
will be left of that struggle which cost us such shoals of 
blood and treasure. From the account given by the Moscow 
correspondent of the Levant Herald, it would seem that 
tussia having once got the London Conference off her mind, 
is applying herself with redoubled energy to her preparations 
of every kind, whether military or commercial. Every mail 
that comes in, every journal that comes out, has some new 
enterprise to chronicle. Seven cast-iron guns of very heavy 
calibre have just arrived at Odessa, en route for the new 
fortifications at Kertch. The Russian Trade and Navigation 
Company have just come forward with a proposal to establish 
a line of steamers upon the Kouban (the river draining the 
northern slope of the Caucasus and falling into the Straits of 





Kertch), at their own expense, on condition of a guarantee 
of monopoly and the assistance of the local authorities. 
Similar fos are about to be established on the opening of 
| the navigation upon the Obi and Irtish, in Western Siberia. 
| The fourth of the steamers destined to open a regular com- 
munication with India and China had left Odessa. The 
fortifying of Cronstadt has been resumed with the abatement 
| of the severe frost ; the seaward batteries are now protected 
| by 10-in. shields of plate iron, and mounted with guns of 
very heavy calibre. A dock on the “ Morton system” 
is being constructed at u, with an immense breakwater 
of hewn stone, and a wooden stage 980 ft.in length. On 
the 16th ult., the annual “Sebastopol dinner” took place at 
Detmuth’s Hotel, St. Petersburg. The president, in his 
opening speech, tock occasion to remark upon the advisable- 
ness of using every effort to raise Sebastopol] to her rightful 

lace as the great emporium of the south and the outlet of 
onde commerce during the suspension of navigation in 
the Baltic and the Sea of Azoff. He noticed the progressive 
advance of the Sebastopol and Lasovo Railway, and showed 
how this line of traffic would in time draw to itself the com- 
merce of Kharkov, Kiev, and Southern Russia generally ; 
winding up by proposing a toast “to the resurrection of 
Sebastopol,” which was drunk with the greatest enthusiasm. 
In the meantime in England we put our trust in Providence 
and mean to “keep our powder dry” when we have manu- 
factured it, which will not be for some little time yet, so that 
Russia need not be in such a violent hurry with her prepa- 
rations.—Pall Mail Gazette. 
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RECENT PATENTS. 


Tue following specifications of completed patents are all 
dated within the year 1870; and that year should be given 


in ordering them, at the annexed prices, from the Great Seal | 


Patent Office, Chancery-lane. 

(No. 1338, 8d.) Peter Rothwell Jackson, of Salford, 
patents improvements in the method of making large toothed 
wheels. Instead of casting the rims of such wheels in 


segments as usual, Mr. Jackson, proposes to cast each rim of Bordeaux, constructing Ss aith deantae tix and 


in a single piece, this rim being, if desired, then bored out 
to fit the wheel and finally being divided into segments, by 
a slotting tool or otherwise, and secured in place. The 


Fic.! 








annexed sketches show some of the modes of securing such 
rims proposed by Mr. Jackson. 

(No. 1342, 1s.) Jules Crouziéres, of Museum-street, 
Bloomsbury, patents the form of pipe joint illustrated and 
described by us on page 178 of our last volume. 

(No. 1345, 8d.) William Robert Lake, of Southampton- 
buildings, patents, as the agent of William F. Knowlton 
and Marshall McComb, St. Cloud, Minnesota, U.S., an 
impracticable arrangement of feathering paddle wheel which 
it is quite unnecessary for us to describe here. We need 
merely remark that if constructed as described and illus- 
trated in the patent the wheel would have no feathering 
action, the numerous toothed wheels which the inventor 
has introduced having no effect whatever. 

(No. 1357, 6d.) William Edward Newton, of 66, Chan- 
cery-lane, patents, as the agent of G. 8. Redfield, E. A. 
Rock, and J. 8. Gill, of Ludlow, U.S., the form of valve or 
cock shown by the annexed sketch. In this cock the plug 

——— 





is raised and lowered by a screw as shown, and it has a 
A-piece cut out of it on one side, this gap fitting a corre- 
sponding wedge fixed inside the chamber in which the plug 
works. Thus as the pluz is lowered it is expanded by the 
wedge and forced tight against the joint facings. 

(No. 1863, 2s. 4d.) Henry Law, of 15, Essex-street, 
Strand, patents various improvements in the construction 
of fluid meters. We could not describe these plans briefly, 
but we commend them to the attention of those interested 
in the constraction of such meters. 

(No. 1366, 6d.) John Wheeler Elliot, of Toronto, patents 
@ curious—and we fear unpromising —arrangement of snow 
plough for railways. This apparatus consists of a truck 





| carrying a boiler and a small engine driving a wheel 
| kind of fan which revolves in a plane at 


| the line. The truck is intended to be propelled in front 
| the locomotive. 


i 


| railway. In front of the truck is a 


s 


| up the snow and delivers it into the 
that the latter in revolving should throw the snow clear of 
of 


(No. 1875, 10d.) William Edward Newton, of 66 
Chancery-lane, patents, as the agent of Jean Lucien Arman, 


driven by four screw propellers arranged at the extremities 
of two diameters at right angles to each other. This 
system of construction and propulsion is especially intended 
for ferry boats used to cross rivers on which there is much 
traffic. 

(No. 1389, Is. 4d.) James Baird Handyside and Thomas 
Richardson Yarrow, of G w, patent varieties of helical 
steel springs and machinery for making them. These springs 
are made of steel bars of a variety of sections coiled up in 
the same manner as the shavings taken off an iron or steel 
shaft in a lathe by a diamond-nosed tool making a side 
cut. 

(No. 1895, 10d.) Henry Augustus Biertumpfel, of 
Albany-street, and William James Loveday, of Kepnington- 
road, patent arrangements of a multiple shaping machine 
arranged on the copying principle, the fly-cutters operating 
upon the articles to be shaped being carried by a swing 
frame, the rise and fall of which is governed by a guide 
roller which traverses the model to be copied. The ma- 
chine resembles in principle the multiple spoke-shaping 
machine constructed by Messrs. Allen Ransome and Com- 
pany, and illustrated by us in our number for February 
3rd last; but it is far from being carried out in so good a 
practical form as the latter. 

(No. 1401, 4d.) John Henry Johnson, of 47, Lincoln’s- 
inn-fields, patents, as the agent of Eliza Dexter Murphy, 
of New York, U.S.A., making bearings, packings, &c., for 
steam engines of paper reduced to a pulpy condition and 
subjected to compression in moulds. The material is in 
some cases to be saturated with paraffine. 

(No. 1409, 4d.) Edwin F. Jones, of Middlesbrough, 
patents manufacturing iron from Cleveland ironstone in 
blast furnaces ‘‘ by supplying them with raw or uncalcined 
Cleveland ironstone,” either the whole charge consisting of 
this raw ironstone or part being calcined and part raw. 
We do not see what there is patentable in this method of 
working. 

(No. 1413, 1s. 8d.) Martin Benson, of 9, Southampton- 
buildings, patents, as the sgent of James Riley Maxwell 
and Ezra Cope, of Cincinnati, U.S., the arrangement of 
direct-acting steam pump illustrated and described by us 
on page 46 of our present volume. 

(No. 1416, 10d.) Edward Green, of the Phenix Works, 
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Wakefield,"patents a form of water-tube boiler, the arrange- 
ment of which is shown by the annexed sketches. 

(No. 1427, 2s. 4d.) William Waller, of 34, Grey-street, 
Newcastle-upon-Tyne, patents arrangements of automatic 
firegrates in which the fuel is fed forward by the action of 
revolving grate-b a variety of sections of such bars 
being included in tent. We could not describe the 
details of these ar nts briefly. 

(No. 1431, 1s.) liam Robert Lake, of Southampton- 
buildings, patents, as the agent of Hamilton E. Towle, of 
New York, an ingenious arrangement of loom, specially 
intended for weaving narrow fabrics, which we intend to 
illustrate shortly. 
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initial pressure, but little work would be done in that cy- 
linder. 

Again, since the loss between the cylinders would be 
small, therefore the maximum re per square inch in 
the large cylinder could not be nmiuch less than the terminal 
forward pressure of the small, which depends on the ex- 
pansion which has there taken place. Hence, with such 
an engine, the small cylinder must be large enough to ad 
mit of an early suppression, both in order to produce a fair 
share of work in that cylinder, and to reduce the maximum 
strain on the large piston. 

Also, the total loss being small, the useless expansion 
would be small. When the small cylinder exhaust port 
opened, either the intermediate space must be small, or if 
very large, it must then be filled with steam at a pressure 
not much below the terminal forward pressure, which is the 
maximum that could be there necessary, Evidently, as the 
intermediate space decreased, so might the pressure of the 
contained steam. If this maximum, or less as required, 
can at the right moment be maintained, the size of the in- 
termediate space cannot cause loss by useless expansion. It 
will be found that this is possible under all arrangements 
of compound engines. 

For the least pressure in the intermediate space cannot 
be less than (but for throttling it would equal) that of the 
large cylinder when its steam port closes, after which, in 
most cases, it will rise ere the small cylinder exhaust port 
next opens, from steam still forced out of that cylinder ; 
and since the same average weight of steam passes through 
each cylinder at each stroke, and its pressure is always 
nearly inversely as the volume it occupies, and it must pass 
into the large cylinder ere the steam port closes ; its pres- 
sure at that moment will bear nearly the same ratio to its 
previous pressure when in the small cylinder at the end of 
the stroke that the capacity of the small cylinder bears to 
the capacity at that moment occapied in the large cylin- 
der. (Thus, were these capacities made equal, and if there 
were no throttling and a very large intermediate receiver, 
the expansion in the large cylinder would begin just 
where it had ceased in the small. Such proportions would 
not be advantageous.) ‘Therefore the pressure in the 
intermediate space can be regulated at will by varying 
the time at which the large cylinder port closes. Hence 
the useless expansion from the emall cylinder (as distinct 
from throttling) which is a source of great loss of power in 
common compound engines (sometimes exceeding 30 per 
cent. of the power exerted) may be reduced at will, or 
wholly avoided, whatever may be the magnitude of the in- 
termediate passages, but the less this loss the greater should 
be the relative magnitude of the smal} cylinder. 

These conclusions may be definitely examined by takin 
particular cases and calculating the diagrams. The steam 
passing through each cylinder, is always less than that 
which expands in it during the stroke, a certain portiou 
being retained by the exhaust closing before the end of the 
stroke in addition to what would otherwise have remained 
in the clearance. 

Fig. 1 represents the diagrams of an independent com- 
pound engine, while Fig. 2 (see the following page) shows 
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compound engine. In these figures 
horizontal distances indicate relative capacities, vertical 





heights relative pressures. Thus the lengths of the shaded 
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diagrams show the relative capacities of the cylinders, the | 


distance to the dotted lines to the left the capacity of the 
clearances (\.e., of clearance and steam port to face of slide 
valve The width of the dark-lined space represents the 
volume of steam at the iuitial pressure of small cylinder, as 
shown by its vertical height ; the distance from the left 
dark line to the clearance line indicates the volume of steam 
retained in the clearance by the exhaust port clesing before 
the end of the stroke, estimated when its pressure is that of 
its own cylinder, when its steam port closes, 


FIG.2 


ay 


The dotted curve is that which would be formed by the 





steam actually used per stroke (shown by the dark lines), 
if it had expanded without clearance in the large cylinder 
only, and represents the standard diagram alluded to in my 
former leiter. ; 
not made, these not being actual diagrams, but al) calcu 


sely 


The correction there spoken of is, of course, 





lated on the supposition that the pressure varies inv 





as the volume. The standard diagram coincides w the 
shaded cylinder diagrams only at the points of suppression 
owing to the expansion of steam in the clearance. Throttling 
is approximately allowed for, the pressure in the small 


cylinder being taken at 13 1b. above that in the intermediate 
space, and the latter 1, Ib. above ] urge cylinder when they 
; lhis is small, but ought 
not to be unattainably low. The relative spaces are taken in 


are reapectiv ely in communication 


round numbers for simpler illustration, not as examples of the 
best proportions. The steam used is the same in both cases, 
but the suppression in small cylinder, Fig. 2, is earlier. 

In Fig. 1 the retained steam fille the whole clearance of 
the small cylinder, and half the clearance of the large, at 
the respective pressures of suppression as above explained 
In Fig. 2 the retained steam fills half the clearance. Rel 
tive capacities are given in proportionate parts Large 
eylinder 100, clearance 4; small cylinder 30, clearance 2 





Intermediate space in Fig. 1, 10 n Fig. 2, 10. Suppres- 
sion in proportionate parts. In Fig. 1, small cylinder, 10; 
large cylinder, 40. In Fig. 2, small cylinder, 9; large 
cylinder, 70. Steam used, 10 parts, at a pressure of 130 Ib. 
above a vacuum. Back pressure of larg ylinder equals 


24 Ib. 

* The pressures at the salient points of each pair of dia 
grams are: Fig. 1, small cylinder, 180 1b., expanding to 
48.8 Ib., falling to 37.9 lb., compressed in passage to 42.6 Ib., 
when larger cylinder opens falling to 34 1b. ; large cylinder 
begins at 39.6 lb., falling to 31 1b., expanding to 13.1 Ib., 
falling to 2.61b. Fig. 2, small cylinder, 130 lb., expanding 
to 44.7 Ib., falling to 39.31b., and then to 21.11b., when 
the large cylinder port closing, it rises to 32 Ib. ; large 
expanding to 


cylinder begins at 36.5 ib., falling to 18.11! 
12.9 lb., falling to 2.5 Ib. 

The method of arriving at these d 
follows : Fig. 1, independent cylinders cranks at right angles, 


ita is briefly detailed as 


first find pressure in large cylinder wl 


10 parts at 1301b. from emall cylinder occupy 40 parts 


n its port closes 


stroke + 4 parts clearance— 2 parts already filled from com 


pression=—42 parts at a pressure of 10 x 180-31 Ib. The 
, 
pressure in the intermediate spac 1+1.5=-382.5. As 
the all linder exhaust closes at this moment po com 
pression in the intermediate passages takes place ere it next 
opens. The small cylinder contains 10+ 2 parts at a pressure 
of 1 b.. which expat 1 to 3¢ 2 parts ata pressure of 
45.5 When this communi v the termediate 
space already filled at 32 ] the } re the small 
cvlinder drops to nearly 
}2 % 48.8(——12 « 190)+100 » a io 
132 

t half stroke s made « ‘ yi r OF re 

gt m ipie a, the pressure in 
en levlinder r g to ab ‘ 

2x 48.841 ay 
132 15 

A r the large cylinder opens it falls to about 3143 when 
its exhaust ses, Large cylinder begins at 42.6 — 3 


59.6 ib., fall as before found to $1, «hen its steam port 
" . 2+2)x 31 . 

closes, the final pressure being : =13.1. 

104 





In like manner are the pressures found for the combi 


evlinders, with a little mere trouble sin e sieam oI 


pressed in the intermediate passage after the large cylinder 





closes until small cylinder exhaust closes. Thus first fin 
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10x130 
70+4 2 
therefore 19.6 Ib. in the intermediate 


the pressure when large cylinder closes== 


18.1 Ib. and 
passage, and 21.1 in small cylinder. By observing the 
spaces qccupied, and the pressures as before, the pressure 
in the passage will rise to about 30.5 ere the small cylinder 
| exhaust closes, and next stroke when exhaust opens both 
to passage and large cylinder clearance it fills 32+20+2 
parts at about 37.8 Ib., and thus the large cylinder begins 
at 36.3 1b. In the small cylinder 11 parts at 130 Ib. expand 
to 32 parts at 44.7. In the large 74 parts at 18.1 Ib, ex- 
pand to 104 parts at 12.9 Ib. 

Comparing these diagrams with the standard, their 
efficiency is 95 per cent. and 93 per cent., whilst the 
of the compound engines before examined, 
{ from 62 to 66 percent. Here, there 
1 allowed for, but the difference is mostly 











i reduced tling, but especially from the very small 
usei ae pa 5 i 
Independent Combined 
| com pour compound 
Fig. }. Fig 2. 
| per cent per cent. 
| FP fficiency i 95 00 93.00 
Loss by clearance, L. ¢ ote 1.23 1.10 
| ‘a 8. C. ‘li 32 1.86 
| » throttling oon ese 2.40 3.98 
» Useless expansion... 1.05 -06 
| 100.00 100,00 


In examining these losses, the advantage of compreasion 
in the small cylinder, on reducing the less, is very marked. 
However, the effect of varying the clearance and the com 
pression must be considered at some future time. Throttling, 
though taken at 3 Ib. only, forms the greatest loss, it cannot 





cylinders), the pressure during the whole stroke of the large 
cylinder being below that of the atmospbere. 

Thus, under all circumstances, the size of the intermediate 
passages of compound engines (provided they are not too 
small) need cause no loss of expansive power between the 
high and low-pressure cylinders. 

Yours truly, 


Marcel 31, 1871. W. Hartnee. 


SPIEGELEISEN. 
To Tux Eptror or Exaingerine. 

Sre,—I see a notice in your number of 31st ult., respecting 
the manufacture of spiegeleisen at Ebbw Vale Iron Works 
In 1856, spiegeleisen had been made there, from the Brendon 
Hills spathose iron ore, but somehow or other its value was 
0 far from having been recognised, that the strange-looking 
white metal thus made, had been strangely enough thrown 
over the tip;so at least I was informed by Mr. Thomas 
jrown; and that gentleman sent me a quantity of this 
spiegeleisen, with which I made excellent Bessemer metal, 
some of which, in ingots, was rolled into rails at Ebbw Vaie, 
and these rails were laid down at Derby station, where, as | 
am told, they still remain, little, if any, the worse for thir 
teen years of the heaviest locomotive traffic. Now as this 
—— was made at Ebbw Vale Works more than 
thirteen years ago, the progress of its manufacture there 
must have been upaccountably slow, since it seems only to 
have been aecomplished within the past week or two. Given 
the ore, and there could be no difficulty in producing any 
quantity of spiegeleisen out of any blast furnace, with 
tolerably good fuel. 

Years before the Ebbw Vale Company obtained the grant 
of the Brendon spathose ore, from the present Sir T. Leth- 





| bridge, 1 had a draft lease of the whole deposit, prepared by 


| the Messrs. Roweliffe, of Stogumber, in my favour. But the 


be wholly eliminated, and may easily exceed 10 per cent. of | 
the work done. Great care should be taken in designing | 
to avoid it. By comparing the loss from clearance and | 


throttling, it would seem that to reduce the area of the ports | . A : 
- ‘ ' | covered that it would produce spiegeleisen, when smelted in 


which has sometimes been done with combined engines to 
avoid useless expansion), is a serious error, while but littl 
loss need arise from making them very large, probably a 
considerable gain, that is when the large cylinder port, 
both to steam and exbaust, closes at the best time. 

The loss by useless expansion is here very small. There 
are reasons for not wholly removing it which perhaps may 
also be hereafter considered, together with the best pro 
portions for the cylinders, and other matters affecting the 
valve gear. 

It follows from what was proved in general terms at the 
beginning of this letter that there is ne need whatever of 
making the intermediate passages of combined cylinders 
very small. 
Fig. 2. The intermediate space is supposed to have been 
increased to 40 parts, and the suppression in consequence 
altered from yj, to } stroke. It gives a better diagram, 
perhaps the best shape attainable, and the loss by throt 
tling is less. As the intermediate passages increase the 
conditions more resemble those of independent compound 


modest royalty of 3s. per ton upon the ore, which the lat 
baronet insisted upon as a minimum, of course prevented me 
from acceding to the terms of the lease. 

Many individuals have since that time discovered the 
spathose deposit in the Brendon Hills, and others have dis- 


a blast furnace. As, however, the ore does not on an average 
contain anything like 13 per cent. of manganese, I am at a 


| loss to understand how the spiegeleisen recently produced, 


can contain on an average such a high percentage. Be that 
as it may, I believe that spi isen made from the blast 
furnace, and the artificial spiegeleisen ealled ferro-mangancse, 


}ean now be dispersed with, in the manufacture of cheap 


steel. I have discovered that the softest steel can be pro- 
duced, and of the best quality, without the use of a particle 


| of spiegeleisen, or ferro-manganese. This discovery was 


This is shown definitely by the dotted lines, | 


made equally by my son, Mr. E. M. Mushet, as by myself, 
and has been communicated by me to a metallurgical friend 
of mine in America, with a view to the taking out of a patent 
there for the process ; but there are difficulties in establishing 
a valid claim for the latter. Still the process itself is suc. 
cessful, and has been fully proved so in charges of 3 to 34 


| tons each of soft steel, and this process is far better suited 


for employment in the Bessemer converter, than in the 
Siemens open hearth. It is simple in its mode of applica- 


| tion, and less costly than the present addition of spiegeleisen. 


engines, of which, indeed, combined compound are but a 


particular case. 


| Combined compound engines where the strokes of the | 


pistons are nearly simultaneously opposite, the stean 


passing between the adjacent ends of the cylinders, the | 


intermediate passages being reduced to a minimum, bave 


given high economical results, because the large cylinder | 
port usually closes at the best time, namely, near the end | 


of the stroke; moreover, the rapid fall of back pressure in 
the smal] cylinder enables it to doa fair share of work 
when of the more usual comparative size. But it would be 
a mistake to suppose there is any need for such designs 
other considerations excepted), or that any other arrange 
ment must needs be as to economy somewhat inferior. 





On the other hand, with independent cylinders a large inter 
mediate space or receiver is not indispensable. 11 is con- 
venient, in so far, as it straightens the curves of back pressure 
on the small cylinder, and of forward pressure on the large 
yet its smallness (apart from throttling) need cause no |! 
of expansive power, except that under certain extreme con 
ditions the pressure in the intermediate space might exceed 
that of small cylinder when its exbaust port opened, and 
useless expansion (i.e., a sudden fall of pressure without 
any work being done) would then take place into the small 
cylinder. Subject to the above-named exception, this is 
true, whatever may be the angle of the respective cranks or 
relative travels of the pistons, and time of opening the smal] 
cylinder exhaust port. For, if the latter event take place, 
either before the large cylinder opens or after it closes, the 
diagrams produced will be similar to those already con- 
sidered. If, however, it take place after the large cylinder 
has opened, and before it closes, a kind of step is produced 
th reased by a diminution of the 
intermediate space. The evident loss of power from raising 
the pressure afier the stroke has begun, is, as before, mea. 
sured by the fall of pressure at end of the small cylinder 
diagram, which can be regulated independently of the size 
of the intermediate passages. It also follows that even if 
the cylinders be placed at a great distance apart, or a large 
receiver placed between them, still the only loss need be 


ose 











on diagram, which is ir 


|from slight throttling, condensation being prevented by 


adding more heat than escapes. Hitherto in practice, on 
the contrary, in such cases the loss bas often approached 
the maximum possible (as with the auxiliary cylinders in 


| mills, or where the steam bas been superheated Letween the 


I am, Sir, yours truly, 
Kk. F. Musner. 
Cheltenhem, April 4, 1871. 


DREDGING MACHINE FOR THE RIVER 
WITHAM. 
To Tax Epitor or ExGIngERina. 

Sirn,—Having been lately much engeged, I have been 
unable to reply as promptly as I should otherwise have don 
to the letters of Messrs. Moore and Watts in reference to the 
above subject. There are very few of their assertions I car: 
to remark upon, as al] the statements in my last reply to them 
were verified by the only parties that could vouch for their 
truth. 

First, Mr. Moore arrogantly states that “ his brother found 
the means for earrying on the work.” Now [beg to observe 
that 1 contributed plant te the amount of 10192 before any 


| capital was supplied by him. Secondly, Mr. Moore admits 





that “I did plead with the commissioners for them to pur- 
chase the dredger, but as he afterwards found to his cost, not 
to benefit him alone, but to cover my own malpractices.’ 
lo this last expression I have directed my solicitor Hrequest 
an explana! i 

Mr. Watts also Sates that the scheme I spoke of to him 
was to fit loose bexes tc a barge and to hoistthem with « 
crane. I certainly did suggest this idea, with many others, 
to him, all ofwWiieh I am prepared to carry out effectually, 
alt there has been a failure at a “ neighbouring port ; 
by-the-bye, I may as well inform Mr. Watts that the failure 
here ‘alluded to need not have been experienced had the 
gentleman who Bfidpted the scheme (which I had hinted t 
him) secured my services, for, as I have alregly said, 1 am 
still prepared to*tarry it out and make it answer, but th 
gentleman referred to evidently thought (as did the mar 
tor whom Mr. Watts claims the invention of the dredger 
when he attempted to put the buckets on in my absence and 
failed) that be bad a very clear conception of all that was in 
my brain. Why Mr. Watts instances this I am at a loss to 
understand, unless he wishes to prove that somebody els 
besides himself and his staff was he!pless without my super- 
intending presence. Mr. Watts says that certain of my 
statements existed in my fertile brain only, What will he 
say of the following extract from a letter of his own: 

“ We have built four steam dredging machines here under 
Mr. Hobrough’s direction, and the satisfaction they havé 
given in every respect is both flattering to him and gratify- 
ing to ourselves.” 

Should any of your mumerous readers wish for full per- 
ticulars respecting my invention of the dredger, they can be 
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furnished by many residing on the banks of the River 
Witham between Lincoln and 

Trusting you will kindly insert the above in your next 
issue, 


I am, Sir, your obedient Servant, 
W. F. Hosroveu. 
9, Cookson’s-terraté, Lydney, Gloucestershire, 
April 4, 1871. 


eT 


THE SIEMENS FURNACE. 
To tux Epiton oF Exormernrina. 

Srr,—In the letter you did me the honour to publish in 
yours of the 7th inst. Iam by # misprint e to say; 
“ But I do mot deny that there is a systematic maint 
of that temperature for iron manufacture free from oxida- 
tion.” Whereas the purport of my letter is to deny most 
distinctly that such tem can be maintained, and 
that oxidation is not-only a contingency in, but inseparable 
from, the regenerative gas furnace. Though I do not believe 
oxidation can ever be entirely neutralised as it has been 
assumed, yet I think if may be much diminished from the 
excesses of daily ex ce, but I cannot conceive how this 
can be realised in the Siemens furnace where the gases are 
passed into the heating chamber in separate streams, and in 
an uncombined state on to the Janae If I am wrong 
I am most anxious to know it ; the best proof will be the 
regular daily doings of the furnaces now in use. 
Yours obediently, 

CYCLops. 








April 4, 1871. 





To rae Evitor or Exarxgerine. 

S1z,— Your. gorrespondent “Cyclops” has, with a powerful 
hand, taken up the discussion upon the merits and demerits 
of the Siemens furnace, which I had hardly courage enow 
to continue single-handed, particularly when I found ¢ 
whole weight of the authority of your paper thrown into the 
scale against my arguments. I hope that the decided par- 
tiality with which you favour the Siemens furnace will not 
prevent you from permitting a discussion which may prove 
adverse to this invention to be carried on in your columns, 
and I therefore venture to continue my remarks upon the 
neutrality of the flame in the Siemens furnace. You have 
answered the objections I raised in a former letter by con- 
tending that @ furnace which does not produce a neutral 
flame is either misproportioned or mismanaged, and that 
such faults belong to the individual furnace, and are by no 
means inherent in the principle. This answer I am prepared 
to accept; nevertheless, | maintain that even then a neutral 
flame is an impossibility. The flame, such as you describe 
it, isa mixture of “ carbonic acid, nitrogen, and steam,” a 
mixture which, at a high temperature, is far from behaving 


reg ed accomplished 
4 to the manufacture of 


| the puddlers could never be trusted to work it swe | 


| to what the 


towards an exposed surface of heated metal with “honest | 


neutrality.” Carbonic acid is nearly as dangerous an enemy 


to the heated metal as the free oxygen of the much abused | 
grate-bar furnace, and it will undoubtedly cause a waste of | 


metal nearly as great as that which a furnace of any other 
construction will inevitably produce, provided that al! other 
conditions of care and attention in working and manage- 
mentare placed upon apar. I believe the evidence in favour 
of the Siemens furnace, so far as economy of fuel, and par- 
ticularly so far as the use of inferior qualities of fuel is con- 
cerned, to be sufficiently conclusive; but in districts where 

ood coal is abundant and cheap, this is of minor importance. 


| which, of course, was of no use, as he would “ case” the iron 





To tas Eprror ov Exerwesrisa. 
At8,—TI have heard so many accounts of what Mr. Mene- 
éaid in regard to the results of the application of my 
for improving iron at the works of Robert Crawshay, 
Merthyr Tydvil, Wales, that I thought the most brief 
conclusive way to settle the question as to what was 
there by the application of my process 
u puddled iron was to let Mr. Cutelieg 
apeak for himself, if he would consent to do so, and not per- 
mit @ matter so important tome and the irom intereste of this 
country to rest entirely on the statement of a third A 
I accordingly wrote to Mr. Crawshay, and ameied thats 
favour me with the resuite of his trials of my process at his 
works after I left them. He very kindly cad joontptly coat 
me the following reply. I wrote to him again, and asked 
ion to publish his answer to my request, and, by re- 
turn at, received a second note, which began as follows: 
“have this day received yours of the 10th. You can 
makeany use you lke of my former letter, as I only stated 
— as I found them.” : 
I herewith enclose Mr. Crawshay’s letter, 
ee Cyfarthfa Iron Works, Merthyr Tydvil, 
J. Edwin Sherman, Esq. April 7, 1871. 
Dear Sir,—Yours of y "s is to hand, and I now 
comply with your request as to what I was able to do with 


your patent. 

I tried it first of all in ome ing furnace, with one of 
my best workmen, and most inly a quality of iron,was 
made from a very rough pig surpassed the usual 
quality of bar iron made from 


I was so struck with it, and so anxious eget in force 
all through the works, that I a whole on it for 
three weeks; but 1 found, what I was first afraid of, that the 
puddlers would not work it properly, and I was therefore 
obliged to give it up. 

After that I built a furnace pw 'y for trying your 
patent, and put two of the best to work it, and had 
all the iron stacked that they made; but in a fortnight the 
best puddler gave a month’s notice to leave my employment. 
Not wishing to lose him, I asked the reason for his wishing 
to do so, and found out it was becatise he did not like work- 
ing your patent unless he was allowed to work it as he liked, 


” 





He said he would stop if allowed to go back to the usual 
process, and I had to allow him to do so. 

Your patent with me has turned out just what I told you 
when you came here the first week, viz., that I was afraid 
; and 
this has proved the case, for, although I made such terms 
with them as would enable them to get 40s. per month extra 
could in their usual work, not a man would do 

I therefore had nothing to do but to abandon it. 

I remain, dear Sir, yours truly, 
(Signed) Ropert Cra wsnay. 
Can a more full and complete endorsement of the value of 
my process, as applicable to puddled iron, be desired by any 
one? If the puddlers, through fear or a sort of superstitious 
dread that the use of it may eventually work to their injury, 


it. 


| hesitate now to work with it, this cannot be charged against 


the process. Mr. Orawshay states that he produced from a 


| “ very rough pig a quality of iron which most certainly sur- 


n those districts, however, the reduction of waste of iron or | 


steel in heating is the main question which must decide the 
value of every construction of heating furnaces. It is in this 
respect that the neutrality of the flame isa great desidera- 
tum, and it ought to be established beyond any doubt if it 
really exists in any furnace. 
Your very obedient Servant, 
Glasgow, April 12, 1871. A BiacxsMirn. 


S—— 








Cornace or 1870.—The annual coinage account, prepared 
at the Royal Mint, shows for 1870 only 1,822,680 sovereigns 
and 981,408 half sovereigns, of the value together of 
2,313,3841., which is but half the annual average coinage of 
gold. An unusually large coinage of gold, however, had 
been completed in August, 1869, and there hae been a large 
coinage of gold in the present year. The silver coinage of 
the year 1870 was of the value of 336,7981., and exceeded 
the average. 
shillings, 1,054,440 sixpences, 4,158 fourpences (Maund 
money), 1,398,408 threepences, 4,752 twopences, and 7,920 
pence, the last two being Maundy money. The bronze 
coinage of the year consisted of 5,698,560 pence and 4,300,000 
halfpence. The total value is 2,682,8877. 





Tre Preiuic Worxs Construction Compasy.—Conse- 
= upon the void in the contracting world caused by 
death ot Mr. Brassey, an association, eombining*elements o 
power and experience, has been formed under the Companies 
Act for carrying out public works of every description both 
at Home and abroad. It is called the Public Works Con- 
struction Company, and consists of Messrs. George W ythes, 
J. A. Longri ge, Von Erlanger of Frankfort, and Emile 
d’Erlanger, Julius Beer, and Lionel Lawson, of London. 
Contracts will be carried out under the individual super- 
intendence of Messrs. Wythes and Longridge and their staff, 
while the financial arrangements will be supervised by 
Messrs. Erlanger and their associates in England and on the 
Continent. air. Philip Rose has a seat at the Board as legal 
adviser, and the business will be conducted at the offices of 
Messrs. Cutbill, Sons, and De Lungs, 103, Cannon-street, 
under the personal management of Mr. Ulysses De Lungs, 
who for many years had charge of the accounts and managed 
the contracts of the late Mr. Brassey and of Mr. Geo 
Wythes. It is not intended to issue any of the capital to the 
blie, the whole of the first subscription of 200,000. having 
been taken by the above parties, and the company having 
been registered with that amount fully subseribed. The 
farther issues of capital required for the carrying on of the 
dusiness will also be privately subscribed. 


It comprised 1,976,040 florins, 1,908,720 | 


a the usual quality of bar iron made from metal” (re- 
ned iron), and that he worked a whole forge for about three 
weeks, using, no doubt, the same rough pig—that he was so 
impressed with the results that he was anxious to put it in 
operation all through his works, and offered to raise the 
wages of the men 2/. per month if they would use it. Would 
he do this, and could he afford such an offer, unless he saw 
enough in the use of my process in his works to make ita 
commercial suecess ? 

Such is the testimony of Robert Crawshay, Esq., a shrewd, 
able business man, and one whose statement no one will for 
a moment dispute. This statement, from such indisputable 
authority, is alone sufficient to counteract all that was said 
against my process at the Institute by persons who have no 
practical knowledge about it. As to the puddlers, it is not 
probable that a discovery of such great commercial value to 
the poe of this country is going to be kept long inopera- 
tive and valueless by them from any unreasonable cause. In 
districts where they work by the ton they will soon find it for 
their interest to work it, as by its use about two more runs 
| per day can be made. And where they do not make puddied 
| avon by the ton their objection will soon be overcome when 

they see it is not a machine to do away with band puddiling, 
pe will not in the end tend to their injury, especially where 
they have such generous employers as Mr. Crawsbay. 
| Ifany one received the impression, from anything that 
| was said at the meeting of the Institute, that I ever attempted 


the | #ny trials in any way whatever at the Dowlais Works, I 
f| wish again to say that there is not the least foundation for 


| it, for I mever made a trial of any kind there, and never 
went there for such purpose. 
April 13, 1871. 





J. Enwis Suenmay. 


FOREIGN AND COLONIAL NOTES. 

| The Black Sea.—In consequence of the deneutralisation of 
| the Black Sea, Sinope is to be improved by the Tarkish Go- 
|yernment into a first-class naval arsenal and fortress. 
| Batoum will probably be also fortified. 

Army Telegraphy.—A military tele h oc is being 
formed ia the Madras Ponidensy, Bo That the. Chavesuinentt 
may always have available a number of trained European 
signallers. 

Indian Coal.—The gas producing qualities of the coal 
found in the central provinces of India are said not to be first- 
rate. Hopes are, however, entertained with regard to a new 
pit (the Warora), the production of which will soon be tested 
in Bombay. 

The Duke of Sutherland —This nobleman has been tra- 
velling in Egypt, Syria, and Turkey. 











Boston (U8.).— Boston, according to the 
returns, had a population of 260,526 
fewer than 87,986 were returned as of 


last census 
Of these no 





raised at Collingwood in that colony. 
that the Collingwood coal is better in 
received in New Zealand from New South 

Italian Steam foe pene gee rrmtee ys g a _ of 
steamers between Constantinople to be in 

ithe vanes will belong to one of the Italian 
‘now serving the principal ports of the Peninsuls. 

Public Works in Goa.—The ——— 

Goa has, through Messrs. Nicol and i of Bombay, 
made arrangements for raising a loan of 100,0002, for the 
prosecution of public works in that territory. 

American Patents.—The ietors of the Wiloox an: 
Gibbs's sewing machino bave filed an application for an ex- 
tension of their patent, The applicants will receive a hearing 
next month. 


Huron and Ontario Ship Canal.—A meeting has been 
held at Toronto in furtherance of this project. The Ontario 
Government a) however, to look coldly upon the seheme, 


considering that the Canada generally 
ought mot  ndertahe too many ambitious projects at ones. 

Roumelian Railways. — An imperial firman has been 
issued for the continuation of the metropolitan branch of the 
Roumelian railways from the Seven Towers into the interior 
of Stamboul. A central station is to be constructed at 


Catania Harbour.—Signor Fiscia, a Neapolitan engineer, 
has desi a series of harbour works proposed to be executed 
at Cate embrace a breakwater and a system of 
docks, the total estimated cost being 680,0002, At present 
the project must be regarded as in a very early stage of 
development. 

Canadian Railways.—Contracts have been let by the 
Great Western Railway Company of Canada for the works 
of its Glencoe and Bu line to the extent of 103 miles. 
The contracts were taken at prices within the engineer's 
estimate. Nothing has yet been done with regard to 46 
miles, which will have to be carried out between Canfield 
and the Buffalo International Bridge. 


The Indian Service.—Oolonel Taylor, R.E., superintend- 
ing engineer of the Ist grade, on returning from furlough, 
is appointed to officiate as chief engineer and secretary to 
the Government of the Punjab in the Public Works Depart- 
ment, during the abeence on furlough of Colonel Maclagan, 
R.E., or until further orders. Lieutenant Hare, R.E., as- 
sistant engineer to the 2nd grade, has been . oy to the 
railway branch, and has been to the Juch distriet of 
the Punjab Northern State Railway. Colonel Crommelin, 
C.B., inspector-general of military works, is about to return 
home? 


Australian Telegraphy.—One of the parties—Messrs. Mills 
and Hardy’s—engaged in the construction of the great line 
of telegraph from the south to the north of Australia (that 
is, across the vast and almost unexplored island-continent), 
had at the last dates from Adeinide safely reached « point 
100 miles north of the Peake. 


Canadian Steam Navigation —We learn from Quebec 
that the Gulf Ports Steamship Company has sent an agent 
to England to purchase two additional steamers, which wil! 
run regularly to Newfoundland next summer. 


Great Western Railway of Canada.—During the last 
fifteen months 111 miles of the main line of this railway have 
been re-laid with steel rails, or with an excellent quality of 
iron rails, the eost of which has been charged to revenue, 
with the exception of the difference in value of 3000 tons of 
steel rails as compared with iron rails. The expenditure 
made in the renewal of way is expected to show a consider- 
able reduction for the current half-year. 


Military Ballooning.—Mr. Wells, an American aéronaut, 
who was employed for three months by the French Govern- 
ment of the National Defence in the construction of balloons 
during the siege of Paris, has visited Constantinople for the 

urpose of offering his services to the Turkish Government. 
Mr. Wells offers to instruct a class of Turkish officers in the 
manufacture and employment of balloons for military pur- 
poses, and he proposes to have perfected steering apparatus 
which will render them available for taking o tions, 
carrying despatches, and even orting small bodies of 
troops. Mr. Wells states, that shortly before the conclusion 
of the war, he was constructing at Bordeaux a huge air 
ship formed of 5000 yards of silk and cotton, and intended to 
be steered by a small 3 horse powerengine. The close of the 
war prevented, however, the completion of this machine. 


Mechanical Industry in South Australia.—Mr. Graham 
of the Goolwa foundry, South Australia, has beon making a 
smal] pair of marine engines with a boiler. The boiler con- 
tains 33 tubes. The engines are of 3) horse power nominal, 
working up to 60 horse power. The engines are @ copy, it 
may be added, of a pair fitted on board the Blanche, #, small 
jocal mail steamer. 

Intercolonial Railway.—The chief engineer of this under- 
strongly recommending that 


taking has drawn up a report ighy 
all the bridges should be built of iron. He shows that & 
saving would be effected in the masonry of the abutments and 


piers, and that the first cost would not greatly exceed that of 
wooden bridges. 








Ivetiretion ov Navat Ancnrrects.—The Right Honour- 
able G. J. Goschen, M.P. First Lord of the Admiralty, 





Rear Admiral Mens, C.8., Director of Transports, and 
Captain Robert Hall, C.B., Controller of the Navy, have con- 
sented to become Vice-Presidents of the Institution. 
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Wr illustrate, above, arrangements for facilitating mould- 
ing for casting, which have been designed and recently 
patented by Mr. George Little, of Oldham. Mr. Little's 
system of moulding may be described as a modification of 
the well-known method of plate-moulding, the pattern, how- 
ever, instead of being divided into two parts which are fixed 
on the ee sides of a plate being suspended in a frame, 
as we shall proceed to describe, and the parting being made 
on the sand itself. 

Ihe accompanying engravings represent one arrangement 
adopted by Mr. Little, Fig. 1 representing a view of the 
moulding apparatus in section, Fig. 2 being a plan, and Fig. 3 
an end view of Fig. 1. Referring to these figures it will 
be seen that at a, a, are two axes formed upon the ends of a 
frame, 5, and to which are connected by means of feathers as 
at c, dises,d. These discs are formed with VY grooves, within 
which are situate similarly formed rollers, ¢, mounted upon 
axes, /, which are carried by circular frames, g. To the 
— parts of these circular frames are attached rods, h 
which at their other ends are connected to any convenient 
lifting apparatus, hydraulic apparatus being preferred. By 
these means, therefore, the axes, a, a, together with the 
frame, 5, may be raised or lowered at pleasure. Upon the 
circular frame, g, is mounted a worm, i, taking into s worm 
wheel, &, which is fast upon the axle,a. When therefore the 
worm is turned by means of a handle mounted upon ite axis, 
the axle, a, will be caused to turn and carry with it the 
frame, b. 

Within the frame, 5, is formed a series of apertures, /, and 
transverse perforations, m, for the reception of apparatus 
which is shown in detail upon an enlarged scale at Fig. 4. 
At » is a screw passing through the perforation, m, and upon 
which is a nut, o, confined between the sides of the opening, 
i. Projecting through the frame, }, is a screw, p, the inner 
end of which passes into a groove, ¢, cut in the screw, n, 
which screw is formed at its outer end with a narrowed 
spindle, g. By turning the nut, o, in the one direction or 
the other the screw, », being prevented from turning with it 
by the pin, p, will be caused to move in the one direction or 
the other within the frame, 6, and carry with it the spindle 


portion, g. The frame, 5, is furnished with several of the | 


openings, /, as seen in Fig. 2, and to each of them is or may 
be adapted the screw arrangement specially described in re- 
ference to Fig. 4. 

The method of using the es apparatus may be 
varied, as will be explained, but we wil 
describe the most simple means that may be adopted, and 
will suppose that the pattern to be cast from has a simple 
flat surface on one of its sides. Such being the case, what 
may at present be called a top mould box, r, is placed = 
the frame, 5, on which it is supported by lugs, s. The 
bottom of the mould box is now made up by a board or 
other suitable surface, ¢, and confined to it by clamps, or 
other convenient means, and upon this surface the pattern, 
«, is placed. This pattern is formed with small holes on its 
sides, as, for instance, at v, and into these the spindle por- 
tions of the screws, », are thrust by the means above 
mentioned, that is, by turning the nuts, o, and the pattern 
therefore becomes ded in the frame, 4, and is within 
the mould box, r, the whole being bound together. In order 
to admit of the passage of the screws, », to the pattern 
suitable slote are formed in the mould box. The whole 
apparatus is now lowered by hydraulic or other means on to 
en ordinary bench, or the foundry floor, and the moulder 





| 


in the first instance | parting upon a cylindrical 





LITTLE’S MOULDING APPARATUS. 


rams in the sand in the usual manner. When this has been 
done the apparatus is raised through the rods, 4, and the 
worm, i, is turned, by which means rotatory motion is com- 
municated to the axle, a, and the discs, d, which revolve 
upon the rollers, ¢, and the frame, 6, and mould box, r, are 
turned a half revolution, whereby the pattern is reversed. 
The whole is now again lowered on to the bench, and the 
board, ¢, now at the top. is removed, thus exposing the sur- 
face of the pattern which was next to it, and the second | 
mould box adapted to that already mentioned, in which | 
position it may be held by any convenient means. The 
moulder now fills and rams this second mould box, which is 
then unfastened and lifted off by any usual means. After 
this power being applied to the rods, h, the frame, b, together 
with the pattern, u, is raised, and thus the moulding of the 
two boxes is completed, the parting being made upon the 
sand which is in the first box. 
The above description refers, as was stated, to the most 
simple manner of using Mr. Little's plans, and it will now 
be readily understood how it may be adapted to mould from 
articles which are irregular on both sides. To effect this it 
will merely be necessary to add to the board, t, strips of wood 
or other such motetal or plastic substance to fill up the 
irregularities up to the line at which the parting is to be 
made, and this line of parting will be determined by the 
experience of the workman, and in all other methods of 
moulding. When, however, several castings are wegen 
from the same pattern, Mr. Little prefers making a plaster 
or other such casting of one-half of the pattern that is up to | 
the intended parting. With these casts or with any other 
method of making a parting line, the operation is precisely | 


| the same as that already described, such casting simply 


taking the place of the board, ¢. 

The fastenings for the mould boxes may be of any con- 
venient arrangement, but in the detached view, Fig. 5, is | 
shown the arrangement which Mr. Little prefers. The two | 
mould boxes are at r, r*, the flanges of which are on each | 
side of the frame, 5, before referred to. In this frame is a 
thimble, w, provided at one end with a nut, z, and with a 
shoulder, y. Through this there passes a pin, s, provided | 
with a cottar, 1, which forces the box r, on to the nut, 2, | 
while the other box is foreed against the shoulder, y, by a 
nut, 2; the parting of the boxes is at 3. The cross section | 
in Fig. 4 represents a thimble, 4, with a flat side, and is 
placed upon the screws, », the object of this is to avoid a | 
rt of the screws, ». When the | 
moulding as above described has been effected, the said | 
thimble, 4, will of course have been moulded also, the spaces 
thus formed in the sand may be made up by hand, but in | 
some cases they may be used as “ gates.” } 





Tux Cenrrat Urnvevay Rattwar.—Subscriptions have 
been invited for 300,000/., seven per cent. Bonds of the | 
Central Uruguay Railway of Monte Video, at the price of | 
75, with certain allowances that will bring the average in- 
terest to nearly 10 per cent. per annum. line, of which 
114 miles are completed, is ultimately to extend from Monte 
Video to Duranzo, 120 miles, but the present issue is to pro- | 
vide for carrying it to Santa Lucia, a distance of 40 miles | 
from Monte Video, and for which a contract has been entered | 
into by Messrs. Waring Brothers. The Government guaran- 
tee a net minimum revenue of 700/. per mile per annum for | 
40 years, being equal, on 40 miles, to 28,000/. a year. | 





DRYING PEAT. 

In the many attempts that have been made to convert the 
6,000,000 acres of peat deposit in Great Britain and Ireland 
into useful fuel, one great obstacle to success has always been 
encountered. This is the difficulty of getting rid of the large 
amount of moisture that always accompanies peat, which, 
when freshly dug, contains as much as 75 per cent. of water. 
This difficulty has caused a preference to be given to the 
uppermost portion of the deposits which part most readily 
with its moisture, but which, however, produces an inferior 
fuel owing to the quantity of coarse fibre it contains. To 
extract this moisture an arrangement of moulding apparatus 
and furnaces has been designed by Mr. J.J. Hays, and set 
up at the machine works of Messrs. Whieldon and Lucas, in 
the Westminster Bridge-road, where we lately inspected it. 
The peat as taken from the bog is first passed through 
a pug mill, after which it is moulded into cakes 7 inches square 
and léin. thick. The cakes are perforated with a number of 
holes jths of an inch in diameter ; they are then placed on trays 
and conveyed to the drying ovens. These are built of brick 
and are provided with ledges on which the trays of peat cake 
rest. In front of the ovens isa small] furnace and in the rear 
is a fan, by which the heated air from the furnace is drawn 
through the ovens, the moisture being also extracted from 
the peat. The air is made to circulate under and over the 
trays of peat, and when it leaves the delivery pipe of the fan 
its temperature is very low. The cakes of peat when they 
leave the ovens are found to have shrunk toa size of 6 inches 
square, with a proportionate decrease of thickness. Some 
samples of peat from the Duke of Sutherland's estate, and 
some others from Wales, which we saw illustrated the working 
of the process. The details of the arrangement, however, 
have not yet been perfectly worked out, but sufficient has 
been done to illustrate the practicability of the invention. 
There can be no doubt of its usefulness in localities where 
peat is abundant and much used, especially in the winter 
when the process of drying by natura] means is stopped. It 
also has an interesting bearing upon the question of peat asa 
fuel for steam purposes, which is a question still in embryo. 


Tar Avian Line or Mart StxamMens.—The contract with 
Mr. Hugh Allan for ocean mail service will expire in April, 
1872. It will probably, however, be renewed by the 
Canadian Government. 


A Tsizcraraic Frat.—On Saturday experiments were 
made on the Indo-European line, vid Teheran, to work 
direct without any retransmission, between England and 
India. Communication was first established direct between 
London and Kurrachee. The director at a the 
following message to London: “ Kurrachee, 8th, 5.36 p.m.— 
This message is the first really sent from India to England 
instantaneously. By Indo-European line we work now easily 
and quickly direct from .—Wattoy.” Acomm 
message was forwarded from London direct to Kurrachee for 
Caleutta immediately afterwards. Kurrachee then put the 
line direct through to Bombay. Bombay and London then 
in i perfectly, and a commercial message 
was sent to Bombay direct by London at 1.58 p.m., and was 
instantaneously acknowledged. This is the first occasion oD 
which the telegraph has worked direct without any retrans- 
mission between Bagiand and India. The distance from 
London to Bombay by the Indo-European line is 6000 miles. 
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ECONOMY IN SUSPENSION BRIDGES. 
By E. W. Youne, C.E. 

Wane mathematicians and engineers of the 
highest ability have devoted themselves to eluci- 
dating the principles which govern the construction 
of girder bridges of almost every variety of type, 
but comparatively little of their attention has been 
bestowed upon the question of economy in bridges 
on the suspension principle, 

This neglect may perhaps be owing to the fact, 
that in this country at least, suspension bridges are 
but rarely constructed, and consequently the ele- 
ment of wonder which attends the construction of 
bridges of very large span, has not yet generally 
subsided. It is still regarded as so much a feat to 
throw an iron structure over a clear span of from 
600 to 1000 ft., that to criticise its cost would ap- 
pear ungracious, It is enough that the work has 
been successfully carried out, 

Every one who has given attention to the subject 
isaware of the important part which the propor- 
tion of depth to span plays in the economy of 
girders of various types, and, as might be expected, 
it has received due attention at the hands of inves- 
tigators. But while we are not left in ignorance 
as to the ical forms of truss or girder, 
no one, 8o far as the writer is aware, has attempted to 
point out the most economical proportions for the 
suspension bridge, or the most advantageous method 
of dispesing the materials in its construction. 

In view of these facts, it has appeared to the author 
worth while t attempt to supply the de- 
ficiency by the ele: ntary investigations presented 
n this communication, which, wanting as they are | 
in mathematical exactness, are yet, it is believed, 
sufficiently approximate to be of real value to the 
practical engineer, and may, it is hoped, lead to 
further and more elaborate treatment at the hands 
of the experienced mathematician. 
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» make 


bars in proportion to the load, W, the less will be 


i more than one-third of the span. 





The main questions which it is now proposed to 
oneider are the two following: 
1, What proportion should the height of the| 
tower of the suspension bridge above the roadway | 
bear to the span 
2. What should be the arrangement of parts in | 
€ superstructure to obtain the greatest economy 
In endeavouring to answer the first of these | 
sestions, let us consider an elementary case. | 
Let th 


ana 





1S SUppoOse at we have to support a given j 

mad, W (Fig. 1) fway between the sides of a 
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chasm, and are desirous of knowing what is the 


most economical position for W. All thatis ne- 
agram such as that shown 
in Fig. 1,in which A B and AC are the suspending 
bars, whose upper extremities, B and C, lie at the 
same level, and whose lower ends meet in A, the 
point of application of the load 

Let the vertical dotted line, A E, represent the 
load, W, then the dotted lines, E D and EP, re- 
present the the bars, AB and AC, to 
which respectively they are drawn parallel; and 
since the sectional area of each bar is proportional 
to the strain upon it, by multiplying each bar by | 
uantity is obtained which re- 
of material required to carry | 
e load in the given position. 

W being equidistant between the points of sup- 
port, B and C, it will be found that the position of 
greatest economy is attained when the bars, AB 
and A C, make an angle of 45° with the horizontal, 
that is to say, when the load is depressed below the 
points of support to an amount equal to half the 
horizontal distance between them | 

If the point, A, be the bars, AB and | 
AC, are shortened, it is true, but the strains, E D |} 
and EF, are more than proportionally increased. 
On the other hand, if point A be lowered, the 
strains are diminished, but the bars are more than | 
proportionately lengthened. 

The above statement is only true on the assump- | 
tion that the bars themselves have no weight. If | 
this be taken into account, the most economical | 
position for the point, A, will be higher than that | 
shown in Fig. 1, and the greater the weight of the 


cessary is to construct a ai 


strains on 


its sectional area, a 4 
presents the amount 
th 
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raised 


the depression of the point, A, below the points of 
support requisite to obtain the greatest economy. 
ut few cases, however, occur in practice when 
it is possible to make use of pe icular cliffs as 
ints of attachment for the chains of a suspension 
ridge. It is therefore necessary to take into ac- 
count the cost of the towers which we have to raise 
to carry our chains, and the back-ties, in order to 
arrive at a just estimate of the cost of the whole 
structure, 
or this purpose the diagram, Fig. 2, should be 
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constructed, in which (dealing with one side only 
for simplicity's sake) AB is the suspending bar, 
B D the back-tie, and B E the tower. 

We have now to find that position of the point, A, 
which will give (A B x its sectional me By Dx 
its sectional area)+(B E x its sectional area)—a 
minimum. 

Assuming the sectional area of the bars; A B and 
BD, and of the tower, B E, to be in the ratio of 
the strains upon them, this will be attained when 
the depression of the point A below the “7: of the 
tower, B=.354 of the distance, B.C (nearly), that 
is to say, when the height of the tower is rather 


But since in practice, in order to obtain the ne- 
cessary stability, we require to make the sectional | 
area of the tower much greater in proportion to the 
strain upon it than is the sectional area of the main 
chains, it will be obvious that the height of tower 
just given will be too great to give the most econo- 
mical practical result, and that the larger the pro- 
portion which the sectional area of the tower bears 
to the strain upon it, the less should be ite height 
in } roportion to the span. / 

Fig. 3 is a diagram from which can be seen at a } 





pression of the platform below the points of su 
should be, as we have already poi ox pga gh 
half the mint, triaglins te aalaaah thn saat 
left of the diagram, with the figure 0 underwritten, 
is made equal to .5 of the span. = ratio 
of section to strain which exists in the I, the 
height of the tower, when its sectional area bears 
this same ratio to the strain, is represented by 
ordinate No. 1. When the ratio of the sectional 
area of the tower to the strain is twice that in the 
chains, the height is represented by ordinate No. 2, 
and so on up to a ratio of 24 times, 

From the lower curve we obtain. in a similar 
manner the most economical heights for towers of 
various characters, when an evenly distributed load 
has to be carried. These heights are, as might be 
expected, less than those for towers of i 
op when the load is to be carried at the centre 

e 

To estimate the amount of material in the super- 
structure of a suspension ine as that shown 
in Fig, 4, carrying an evenly distributed load and 
with a varying height of tower, would involve a 
greatamount of labour; it therefore becamean object 
to discover # less laborious method of arriving at 
a sufficiently approximate estimate of the required 
quantities, The first step towards the accomplish- 


ment of this result was made when it was found 
that the quantities required to carry a distributed 
load by the system of Fig. 4, were exactly equalled 


by the quantities requi 
Finally, it was ascertained 
identical result was obtain 


by the system of Fig. 5. 
experiment that an 
when the whole dis- 


| tributed load was taken as concentrated at two 


points, each situated ata distance equal to one-fourth 
of the span from the pier, as shown in Fig. 6. It thus 
became an re gp to calculate the quantities 
required for superstructure with the different 
heights of tower. 

A B, Fig. 7, be the span, and C D the most 
economical height of tower of a certain section when 
the load is concentrated at the centre of the span, 
the vertical E F will represent the most economical 
height of tower when the load is concentrated, after 
the manner shown in Fig. 6, at two points situated 
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glance that proportionate height of tower to span | 
which gives the greatest economy for any given | 
sectional area of tower up to 24 times the ratio of | 
section to strain existing in the chains. The vertical | 
distance between the horizontal lines represents the | 
half span. The heights of tower are represented | 
by the vertieal ordinates from the lower horizontal | 
line to the curves, the upper of which terminates | 
the ordinates which give the height of the tower | 
when the load is at the centre of the span, and the | 
lower, the ordinates which show the most econo- 
mical height of tower when the load is evenly dis- | 
tributed. 
When the load is concentrated at the centre of | 
the span, and there are no towers, that is to say, | 


| when the sectional area of the tower=0, the de- | tremities of the ordinates will give 


each ordinate is raised 











A B 
at the distance, A E, from the pier. If a series of 
vertical ordinates representing the most economical 
height of tower at various positions of the load be 
raised from the line, A B, the point from which 
nting the position in 
the span of the load to which it ey Aegon it will 
be found that a line drawn through upper ex- 


a curve similar 
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to that shown in Fig. 7 
somewhat the hyperbola. When the point, E, is 
situated at a distance from A, equal to jth of A B, 
the ordinate, E F, will be about ¢ths of C D, thatia to 
say, for a distributed load the height of the tower 
should be about gths of the height when a loadis to 
be carried at the centre of the span only 

The ordinates in Fig. 3 are calculated on th 

assumption that the tower is composed of the same 
material es the chains, but this is rarely the case in 
practice; cast iron or masonry being most com- 
monly employed in the tower. In order, therefore 
to utilise the diagram, it will be necessary to find 
the equivalent of the tower in the material of which 
the chains are composed. 
For example: It ia required to determine the 
most economical height of tower for a suspension 
bridge of which the chains are to be of wrought 
iron, subject to a maximum strain of 6 tons per 
aquare in¢ h 

Let us estimate for a cast-iron tower Assuming 
that the engineer desires that the working strain 
on the cast iron shall not exceed 3 tons per square 
inch section, and that he estimates the requisite 
bracing and architectural ornament to absorb twic: 
as much metal as that employed in carrying the 
load, he will then have | square inch section of 
ineta} in his tower for every ton upon it. 

Let us assume the cost of cast iron to be in this 
case o @ half-that of wrought iron; then we may 
take the tower as formed of wrought iron, and con 
taining | square inch of metal for every 2 tons upon 
it Now since there is a strain of 6 tons per equare 
inch on the chains, the ratio of section to strain in 
the tower is three times that in the chains, ther 
fore ordinate No. 3, Fig. 3, will give us the proper 
height for the tower, which is about .i8, or rather 
more than 4th of the span. 

In a similar manner by obtaining the equivalent 
of a tower of masonry in wronght iron, the most 
economital height for a tower of this kind may 
readily be determined 

In deciding upon the height of the tower, it must 
not, however, be forgotton, that the greater the 
height, the greater the expense of erecting the 
bridge. In order, therefore, to obtain the greatest 
economy, it will be advisable to find this extra cost 
in terms of quantity of material. For instance 
Supposing it is estimated that beyond a certain 
height from the ground the cost of erection will | 
increase by ls. a ton for every additional foot of 
elevation. Then if at this height the cost of the} 
material in place be, say 25/. per ton, an extra 
elevation of 10 ft. would add A,th to the cost of the 
bridge, which is the equivalent of an addition of 
syth to the quantities in the structure. 

rhe raising of the height of the tower in this 
case to the amount of l0ft. beyond the given 
elevation, would only be justified, so far as economy 
is concerned, when more than th of the quantities 
was thereby saved. 

In Fig. 8 are given a series of curves, from the 
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ordinates to which may readily be seen the com- 
parative economy of various proportions of height 
of tower to span from }th up to Ath. The figures 
at the extremity of each curve show the ratios of | 
the sectional area of the tower to chains, and corre- 
spond with the numbers of the ordinates in Fig. 3. | 
From this diagram it will be seen that with a tower | 


| tenant - Colonel 
| thorough knowledge of the department and its 
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be required for a bridge with a height of tower 
equal to »,th of the span than for a similar bridge 
oben tower was jth of the span. But when a 


| very expensive character of tower is adopted, the 


extra cost incurred by keeping the tower low is 
comparatively small From this diagram the en- 
gineer can tell at a glance what extra expense he 
will ineur by adopting ornamental instead of plain 


towers. 
Fic. 9 shows by means of ordinates to a curve 
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the great economy which can be attained by adopt- 
ing an inexpensive class of tower, The ordinates 
represent the minimum total quantities in tower 
aud chains necessitated by the adoption of any ratio 
of sectional area of tower to sectional area of chains } 
from 0 to 24 

The whole of the foregoing 
on the assumption that the chains have no weight, 
they do not, therefore, afford strictly correct infor- 
mation as to the most economical heights of tower 
under varying circumstances, For when the weight 
of the strocture is takén into account, the load to 





, : 
diagrams are based 





| be carried varies with the height of the tower. Th 


| higher the tower. 


within certain limits, the less th 
quantities in the superstraeture, and consequently 
the less the load to be carried. 

( To be continued.) 


LITERATURE. 


> 


| Paul Works and the Pablie Service in India. By Major | 
Evayxes Bett and Lieutenant-Colonel F. Trresut. Trib 
ner and Co.: London, 1871, 
rue joint authors of this book are men who have | 


enjoyed the privilege of holding office in India for 
many years, of observing the evils and abuses of 
the department in whieh they were employed, and 


of speaking out fearlessly of those evils about which 
so much is generalised, so little partienlarimed 
Major E. Bell's contribution may be briefly dis- 


missed, but that of Lieutenant-Colonel Tyrrell is 
worthy of much consideration, just at the present 
moment, when, to a certain extent, a reform in the 
Public Works is being organised. In & prefac 
written by Major Bell, we find a somewhat warm 
panegyric upon his friend and co-author, who 
was engaged since ]852 in important works con- | 
nected with the department, and who, we are in- 
formed, was at least fully worthy of the confidence 
and distinction shown him. At all events, Lieu- 
Tyrrell assumes in his essay a} 


weak places, and he has not hesitated to employ | 
plain language to express his meaning. 

He points out that though, since we have placed 
ourselves firmly on the Government seat of our 
Indian possessions, continual efforts have been made 
to construct such worksas are necessary for the well- 
being and’ the development of the country, the 


| greatest result that has been achieved is the outlay of 


a vast capital. We have notoriously neglected the 
most essential requirements of a vast and crowded | 
population, and permitted tens of thousands to die | 
of famine and its attendant diseases, for want of | 
those measures which it was the first duty of the | 
administration to carry out. It is true that large | 
sums of money have been spent upon irrigation | 


| schemes, that extensive canals have been formed, | 
}and that much has been effected during the past | 


few years. But it is also true that the remnants of | 
hydraulic works which belong to the past history of | 
India, show, that under its native rule, more | 
attention was devoted to the gathering and distri- | 
bution of water than under its present government. | 
rhe unfortunate departmental deficiency, which in 

these particular results are more felt by the native 


| for the task. 


|nomy and good work will be insured. 


| inaccuracies, which successfully passed the audit ot 
jthe Provincial Contr 


| not been for his own interference. 


, never been done at all. 
|ment was swindled out of between 
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This curve resembles! whose ratio is 3, nearly 4rd more material would population than by any other class of the Indian 


community, extends itself more or less flagrantly 
through all branches of the department, and 
Colonel Tyrrell addresses himself to expose it. 
He maintains ‘that the official machinery which 
regulates public works in India, and indeed every 
other branch of the Administration, is guided far 
too mach by a “Service” clique at the Presi- 
dencies to have a true and healthy action within 
itself,” and that it is impossible under existing 
management to carry out works of construction 
with economy, or to secure men of sufficient ability 
One cause of economy being totally 
at variance with the existing system, is to be looked 
for in the wholesale eorruption which forms an in- 
herent part of the lower strata of the system. Not, 
we are assured, can the slightest shadow be cast 
upon any of the engineer officers, down to the rank 
of assistant, but this is rather exceptional than 
otherwise with the lower grades, whilst “ the 
superior officers of the department, from the mis- 
direction and misemployment of their energies, are 
utterly unable to control malversation or to exact 
good work.” Upon these superior officers are 


| thrown the petty and useless cares and duties im- 
| posed upon them by absurd routine, which they are 


compelled to respect, and in attention to which 
time is absorbed, which ought to be devoted to 
their real and important duties. ‘It is not by 
any system of complicated aecounts that true eco 
The time 
of an executive engineer should be chiefly given t 
seeing that the work done is good and correct to 
measurement, and commensurate with the expendi- 
ture. The system of demanding for the masonry 
of each petty culvert, or for the whitewashing of 
an outhouse, an exact account of the number of 
bricks used, and of lime expended, is simply a farce, 
and in 99 cases out of 100 is ‘ fudged’ or guessed 
at, even when there is no peculation.” 

Yet it is upon these vexatious and idle duties th: 

»much of the time of the executive engineer is 
frittered away, with the result of flooding the centre 
of the department with reports and statements ob- 


structive to the progress of business, and more o: 


less useless, even if they were reliable. 

Passing to the relation of incidents which can 
beneath his own extended experience, Colon 
Tyrrell states that in the year 1865 the accounts o! 
a main roadin the Central Provinces were full of 
ller, and would have drifted 
through all subsequent stages unchallenged, had it 
His measur 
ments showed that 3.600.000. cubic feet « 
earthwork, stated to have been completed and pa 
for upon One fifteen mile length of the road, ba 
Altogether, the Govern- 
50,000/. and 
60;000/. upon this work, and Colonel Tyrrell was 
looked coldly upon for his interference. Not that 
he would have his readers imagine for a moment 
that there was any collusion between the dishonest 
contractors or inspectors and the executive, but 
he was judged guilty of disrespect to the depart- 
ment in bringing its systematic shorteomings into 
inconvenient notice. After this event the Chief 
Commissioner of the Central Provinces * neve: 
ceased to cavil, most inaccurately and unfairly, at 
the small amount of work performed in my district, 
and to demand special reports and explanations on 
the subject. Full explanations and refutations of th 
strictures originated against me in the very offic: 
whose incompetence I had brought to light wer 
submitted by me in vain. ‘The Chief Commissioner 
would only judge by what he called * results’ and 
‘proved facts,” amounting to this, that enough 
*money was not expended in my district.” We 
do not pretend to decide how far this stacement, 
which casts a slur upon the reputation of Sir 
Richard Temple (who was the Chief Commissioner 
referred to), las been tinged with prejudice. ‘The 
statement as it stands appears difficult of belief 
Colonel Tyrrell, however, advances it upon his own 
responsibility as a proof of the abuses which exist 
in the higher branches of the department, and 
which tend to foster those frauds upon the Govern- 
ment which recent disclosures have proved to be 
too common. 

Another cause of the notorious shortcomings 0 
the construction of public works in India is that 
pointed out so often o ourselves, the incompetency 
of many of the Royal Engineers placed in respor- 
sible positions, without reference to their capabili- 
ties; and the conservatism which has hitherto 
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exerted all its power to prevent the entry of a 
non-military class into the department in large 
numbers, 

‘‘ Until the regimental spirit of the Royal En- 
gineers—diffused throughout the districts, concen- 
trated into a clique at head-quarters—is thoroughly 
nullified, there will be no fair field nor fair play for 
talent and energy.” 

Thronghout the whole system, from the District 
Executive Engineer to the Secretary of the Public 
Works Department, there exists a method of mutual 
support, a desire to conceal the weaknesses of the 
department, and maintain a fair front to the world 
at any cost; while, ‘“‘if any man baving the true 
interests of the department and of Government at 
heart should try to expose abuses and bring mis- 
demeanour to light—more especially if he be not a 
Royal Engineer—he is sure to be a marked man 
from that day, and will lay himself open to all sorts 
of annoyances, and to the ruin of all his prospects.” 
There can be very little doubt, after this, that 


from the department. We have not space to follow 
the author through the many pages he devotes to 
an exposure of the failings of the Public Works 
branch of the Indian Government; all that he says 


have received from engineers in India, whose painful 
experience appeared to coincide with that of Colonel 


Tyrrell, but w . i itative utter- : 
lyrrell, but who dared not give authoritative utter |tool, the twelve or twenty cutting edges of the 


| rotary tool may be sha: 


ance to their grievances. We will give one more 
extract from the book under notice, because it sums 
up pretty accurately the preceding criticisms. 

‘‘As I commenced so I would end, with the de- | 


claration that, as a class, no more honest, honour. | 
able, and hard-working public servants exist than | 
the superior officers of dhe Indian Public Works. | 
But with all that to its credit, I do not hesitate to | 
pronounce that the department, as a whole, if| 
examined with an impartial and practical eye, pre- | 
sents a fearful spectacle of corruption and incapa- | 
city. And this does not arise from the personal | 
faults or moral deficiencies, or even from the in- | 
tellectual deficiencies of those in power, either in 
the Government of India, or at the Mead of the de- 
partment itself, but from the prevalent error | 
arising from national self-complacency which per- | 
vades more or less every branch of our Indian | 
administration; the notion that among a people in | 
such an inferior stage of civilisation, clever amateurs | 
of the dominant race must be quite competent to} 
perform every public function.” 





And besides this there exists that spirit of lealouny | 
and prejudice, which has for so long served to dis- | 
courage real engineering capacity and energy to the | 
benefit of those same ‘clever amateurs.” ‘The | 
spirit of advancement is, however, stronger than 
any departmental obstructiveness, and no one more 
freely than Lord Mayo himself recognises the neces- 
sity of reform, and the reorganisation of the Public | 
Works Department. When this has been effected, 
when efficient engineers, be they military or civil, 
are appointed to offices where their responsibility 
becomes personal instead of transferable, when a| 
class of young engineers are trained especially for 
lives of usefulness in India, then indeed there will | 
be but small cause for complaint, and public works | 
will become a source of profit to the country, in- | 

tead of an intolerable tax. Colonel Tyrrell points | 
out in some detail the required pointa of reform, | 
such as we have just mentioned, He also alludes | 
disparagingly to the new Indian Training College, 
urging that it is organised by those who still domi- | 
nate over the Public Works Department, and that | 


no good can come out of Nazareth. It is here | 
that strong unmistakable prejudice peers out, | 
which leads us to fear either that he has not fully | 


acquainted himself with the whole scheme of the 
college, or else that he has some bias towards 
scandalising the department. The former is, we 
believe, the case, but for all that. prejudice exists, 
while the suggestion made also by his co-author, 
Major Bell, that the college should be established 
in India, not in England, shows an unfortunate 
misappreciation of the real intention of the estab- 
lishment and the aim of its founders. 

We are not altogether satisfied with this essay on 
the Indian Public Service ; doubtless all the abuses 
pointed out, exist, and cry for reform; doubt- 
less Colonel Tyrrell had but one object, and that 
the highest, in view; but before we arrive at the 
termination of the book, we are divided in our 
Opinions as to whether it has for its author a de- 
termined reformer, regardless of personal conse- 





Colonel Tyrrell has nothing more to fear or hope | the cut is continuous, as in a lat 





quences, or an officer who has quarrelled with his 
cloth, yet leans to the creed and traditions in which 
he has been brought up. 








MECHANICAL REFINEMENTS.—No. V. 
To THE Eprror or Exorsrerma. 

Str,—Among the new machines or machinists’ 
tools fast coming into general use, milling machines 
or machines working cutters are very 
minent, and the more the defects of both tools and 
machines are discovered and remedied, and their 
advantages understood, the more universal they 
will become. 

Aside from the quality of a cutting tool, its en- 
durance is limited by the s at which it can be 
worked, without drawing the temper. The work- 
ing speed in feet per minute is somewhat affected 
by the size of the body of the tool in proportion to 
the cutting edge (as a large body will absorb more 
heat than a small one) and by its use, whether 

a, or intermittent, 
as in a planer, in the latter case there will be time 
for the heat generated in one cut to diffuse itself 
before commencing another, In the rotary cutter, 
where the tool is seldom in the work more than 


has an old familiar air to us, so closely does it cor- | one-eighth of the time, the speed of cut (all other 


respond with the contents of numerous letters we Povey Sp ap te wn Be outpandh: sean Gate ‘a | 


things being equal) may be considerably greater 


so constructed that each cutting edge may be as 
easily ground on a common grindstone as the single 


rpened at one time much 
more economically than the single tool at twenty 
different times. 
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The difficulty of grinding ordinary milling tools 
on acommon grindstone (and a dry stone is better 
than a wet one) is far less than would at first 
appear, in fact, it is easier to keep cutters true 
than to make them so originally, 

The great defects in milling machines are the 
want of stability in the machine or stiffness in the 
mandrel, insufficient means for holding the work 
and a lack of positive forward motion in the 
travelling bed, all or either of which will cause the 
work to be performed with a sort of jerking or 
stuttering action, rough and unsatisfactory in - 
yearance, and ruinously destructive to the too 
it is this inherent weakness in the machine that 


6. |is the result, the cutter working 


| has led to, or,compels the use of a fine tooth eutter, 
a costly blunder to blot out the defects of a cheap 


ah fine ee rane aoe Sane, Seen se 
e but is to sharpen, except wing the 
and working over anew, whe defective 
ip” or “swarf” room between 
. ribo ayy fap be ay wi 
n to use teeth, but 
the sul ssunn hoa ib Ss oukbianin outdemmaninene 
difficulty of holding the work. The 
of holding taps or twist drills on centres for groov- 
ing them, is altogether an inefficient way; they 


A 


One of the most radically new uses to the 
ing cutter has been is cutting the 

in screw taps, a single Y-edge cutter is used 

and the thread finished at a sitgle cut. By an ar- 
rangement of cam motion, the and cutters are 
caused to advance and recede a slight distance four 
times during each revolution of the tap, this leaves 
the tap of such form, that when the four grooves 
are cut the remaining teeth have a proper easing. 
Fig. 8 illustrates the idea, there is in the 
| simple faet of working the easing in the tap nothing 
| new. In practice, the grooves are cut first and the 
| threading after. The tools used for cutting the 
| threads are made by a special machine which cuts 
| both sides of each tooth continuously, that is, the 
_ edge of the cutter to be made being V-shaped, the 
| working cutter cuts down one side and back the 
other without stopping. This seems to be as much 
a matter of necessity as economy, owing to the diffi- 
culty of cutting down both sides of a cutter, and 








Fre. U1. 


having the two cuts meet so as to leave the face of 
the tooth square, 

There have been more recent improvements still 
in the making of the taps and cutters, but owing 
to that clause in the Patent Law, invalidating 

| claims for invention which have been previously 
| published, I reluctantly withhold an explanation. 
|The principle embodied in the eutter for cutting 
| gear wheels shown in Fig. 9, that is, a cutter that 
| can be sharpened without changing its form by 
| grinding the face of the tooth, may be applied to 
cutters for cutting other irregular forms to advan- 
tage. 

One of the grand achievements of modern me- 
| chanics is the modification of a milling tool for cut- 
| ting perfect level gear. Fig. 10 will convey the 
| idea to those who can comprehend the subject with- 
| out further ne than that the small end of 
| the cutter is the shape required to form the small 
| end of the tooth; and the large end, the large end 

of the tooth. The tool being travelled by a crank 
| motion acting on the stud, A, with the gear work- 
ling in the stationary rack, a ro cutting action 
g the tooth 
from point to butt. 
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Fig. 1) is a view of a milling machine possessing | capacity of the small cylinder to one-third that of the large,/ more than compensated by the increased pressure on the 
some good special qualifications in addition to many jand using the same weight of steam, suppression taking 


minor featares of sound construction. 

Besides the usual horizontal feed motion, the 
machine has a vertical feed with an adjustable self- 
acting stop. ‘The horizontal feed can 7 turned at 
any angle within $0* either to the right or left, 
so as to groove right or left-hand spiral cutters or 
twist drilla. The vertical feed screw is directly 
under the work and the horizontal screw as near up 
to it as well can be, one feed belt operating both 
feed motions. 

The mandrel for the cutter is usually supported 
at both ends, though the outer post can be easily 
removed when the nature of the work renders it ne- 
eessary. The sliding surfaces are of uniform length, 
the bearings are conical running in solid boxes, 
and all the wheels and pulleys are screwed on 

Tam yours truly, 
Aw Ewxoiisy ENcrseer t§ AMERICA 
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COMPOUND ENGLNES 
To ruz Eptton ov Exoinerntne. 

Sin,—In former letters on “ Compound Engines,’’ the 
indicator diagrams were compared with a standard diagram, 
by which means the work done was compared with the 
ulmost that might have been done, the percentage that the 
former was of the latter being called the engine's “ efficiency.”’ 
The comparison was made thus ; the mean pressures of both 
the actual diagrams were found, that of the small was 
divided by the proportion which the large cylinder bore to 
the small, and added to that of the large, this gave their 
joint pressure, estimated on the large piston, which, divided 
by the mean pressure of the standard diagram, gave the 
efficiency. The standard diagram was that which would 
have been produced if the steam used per stroke had been 
expanded from the initial pressure in the large cylinder 
only, and there had been no clearance, no rounded corners, 
a back pressure of 24 lb., and the temperature of the steam 
at the varying pressure had been that of saturation. 

It was remarked that the efficiency of many (if not the 
majority of) compound engines was less than 70 per cent., 
showing above 88 per cent. of power wasted. It was also 
observed that the greatest loss took place between the 
cylinders, from the sudden fall of pressure at the end of the 
stroke of the emali cylinder (called useless expansion), from 
throttling, and from condensation. It was further observed 
that the two Jatter cam be nearly removed by adding heat 
during expansion, and by large and more direct passages, and 
that useless expansion may be reduced to any extent, irre- 
spective of the space Between the cylinders, by an increased 
relative size of small der, with an carly suppression 
therein, together with @ suitable adjustment of the time at 
which the large cylinder steam port closes. Two diagrams 
were given, illustrating how, by attention to all points, the 
efficieney may be raised to 98 or 95 per cent. with any 
form of compound engine. 


| strokes, 


place at 54 per cent. and 70 per cent of the respective | 
This would raise the efficiency to 81 per cent. j 


greater area of the large one. 
Whenever there is a large intermediate space, or receiver 
between the cylinders, heat should be added. One plan of heat- 


| ing either steam spacesor cylinders would be to ust small very 


Ee PN 


4 3 ~ 


> 


Fic 3 









































As examples of this class may be mentioned, a pair of 30 
horse power compound beam engines working with 50 Ib. 
boiler pressure, the cylinders not jacketted. The indicator | 
diagrams showed from 55 to 65 horse power, while there 
was reason to believe that the same steam in a single | 
cylinder would have done above 80 horse power. By com- 
paring the actual diagrams with those calculated, founded on 
an accurate knowledge of the passages, it was evident that 
some of the steam was comdensed every time the small 
eylinder exhaust ports opeaed. Yet the merits of this kind 
of engine long caused their defects to be overlooked. In 
this case, they appeared to give complete satisfaction, both 
to the maker and user, as they required but half the coal of 
the common condensing engines they replaced, they could 
searcely get out of order aad required few repairs, though 
often working night and day for weeks, so that there seemed 
but little need of improvement. 

The lower dotted lines show the kind of diagram often 
obtained when condensing engines have been compounded by 
adding an auxiliary high-jressurecylinder, Asan example 
may be taken a beam engine with a 36 in. cylinder and 6 ft. 
stroke, at first working only with 15 Ib. boiler pressure. It 








The practical advantage of these means for reducing the | 


useless expansion is shown by Figs. 8 and 4. The shaded 
portions are the diagrams of the independent compound 
marine engine formerly referred to whe in full gear, The 
unshaded portions show the increased Work that would 
have been done with the same weight of steam jer 


stroke, if the capacity of the- small cylinder had been | 


increased one-half, or made 30.6 in. in diameter, instead 
of 25 in., and its steam port closed one.third sooner, and 
the large eylinder had remained at 50 in. diameter, its 
steam port closed at about 60 per cent. of the stroke, in- 
stead of 70 pet cent., and throttling had been reduced to 
3lb., but condensation had remained unaltered, and the 
sicam being still expanded 5.4 times from a pressure of 651b., 
The @@iciency of the engine would have been 81 
instead Of 66 per Cent., as at present. The power 


as now. 
per cent., 


, 81— 66 
exerted would have been increased by( ) =23 per 
66 


cent. This means that 129 horse power would have been 


was compounded by placing a24in, cylinder with 3ft. stroke 
under the connecting rod end of the beam, and boilers were 
put down to work at 50 lb, pressure. The large cylinder 
steam ports closed about 80 per cent., and the small about 
90 per cent. of the stroke, neither cylinder was steam 
jacketted. There was apparently a good deal of condensa- 
tion or throttling between the cylinders, as the pressure on 
the large cylinder fell below the atmosphere not later than 
one-fifth the stroke. The mean pressures in the two eylin- 
ders would be about 11 Ib. and 36 1b.[giving an efficiency 
of 64 per cent. But if the emall cylinder had been 31 in. 
in diameter, aud with a steam jacket, its steam ports closing 
at 50 per cent. of the stroke, and those of the large at about 
66 per cent., and if the steam had been warmed between the 
cylinders, then the mean pressures would have been about 
18 ib. and 31 1b., and the efficieucy would have been raised 


| to 84 per cent. 


| efficie: cy, although the 


gained with but litile extra expense on the engine, and no | 


extra cost on the boiler and connexions, or for fuel, the 
coal used per I. HP. per hour being reduced by § 1b. 

The irregular curve, like a step on the large cylinder 
diagram, arises from the opening of the small cylinder ex- 
haust at that time. 
this peculiarity, the useless expansion can still be reduced 
at will. 

Many other diagrams of combined and independent 
marine engines might have been added to illustrate how the 
efficiency can and has been raised. The shaded diagram, 


| the valve gear and adding heat externally. 
| must depend upon the particular circumstances. 


| 


As formerly observed, notwithstanding | 


With existing compound and compounded engines of low 
small cylinder cannot be made 
larger, yet, a valuable increase of work can often be inex- 
pensively obtained on the above principles, by re-adjusting 
The alteration 
If there 
be no steam jackets, perhaps the steam can be superheated. 
Priming, if any, should always be separated. In com-/| 
pounded engines, steam may be heated between the cylin- 
ders by means of heat from the high-pressure steam, as by 


| a jacketted connecting pipe or pipes in an intermediate re- 


Figs. 5 and 6, shows the kind of diagram usual with the! 
older combined compound engines, in which the ports of both | 


cylinders closed to steam near the end of the stroke. The 
high-pressure cylinder must be comparatively small to 
obtain sufficient expansion. The diagrams are calculated, 
the pressure being taken inversely as the volume, and the 


throttling at 3 1b., but, in calculating the e‘ficiency, 2 1b. more | 
have been taken from the large cylinder diagram as the least | 


extra loss that usually occurs in practice with such engines. 
The small cylinder is taken at one-fifth the capacity of the 
large, the suppression in both being at 90 per cent. of stroke. 
The efficiency is 70 per cent. 


The unshaded portion shows | power, is an evil, Evidently, this is a fallacy ; 


ceiver, and in many other ways. Throttling may often be 
reduced by increasing the lap and travel of the valves, &c. 
if the full power of the engine be not required, or a higher | 
boiler pressure be available, or if the relative strokes of the 
engines are determined vy toothed gearing connecting them, | 
by altering the which the speed of the small piston can | 
be increased, then expansion may be commenced in 
the small cylinder; but if not, still the large cylinder port | 
can be closed earlier. How early may be limited by the 
nature of the valve gear; but, if not, the effect of closing | 
earlier is shown by the upper dotted lines in Fig. 6. If the | 
engine will bear the initial strain, suppression may take | 
place before half-stroke. The idea is sometimes held that | 
the back pressure on the small cylinder, since it reduces its 
the resist. 


high-pressure water pipes, as sometimes adopted for warm 


| ing buildings, since they can be heated to a muck higher 
| temperature than the steam, do not seem fo get out of 


order, and are easily led from the fire to any desired place. 
There are endless other plans. It is here assumed to be 
practicable to heat the steam before or after entering the 
cylinders to any required temperature. Since a high co- 
efficient may be maintained whatever be the distance be- 


| tween the cylinders, there need be no hesitation iv separa- 


ting them if it make a simpler arrangement. Thus, with 
twin screws, ifa fly-wheel can be applied, a small evlinder on 
the one, and a large cylinder on the other shaft, with a large 


| intermediate receiver (provided with self-adjusting means 


for keeping the pressure between certain limits) could be 
made to work as economically as the best pair of compound 
engines. 

Since the conditions of maximum efficiency, so far as 
space is concerned, depend upon certain variable ratios, 
but not on absolute quantities, they may be fulfilled 
when several independent cylinders exhaust into one r 
ceiver, and other independent cylinders are supplied from 
that receiver. That period of stroke at which each of the 
high-pressure cylinders and each of the low pressure cylinders 
is closed ; also the relative volume per minute of the high- 
pressure cylinders combined as compared with that of the low 
pressure cylinders combined, would have to be determined in 
the same manner as though there were but two cylin- 
ders. The particular diameter, stroke, and speed of any 
cylinder of either set would be unimportant. An ap- 
plication of this to practice would be an extensive 
manufactory in which the various parte of the works were 
driven by various cylinders of various sizes and strokes 
placed where most convenient, some at the higher pressure 
discharging into the receiver, some at the lower supplied 
from the réceiver (the receiver superheating the steam, and 
supplied with valves to keep the pressure within limits). 
The low-pressure cylinders could discharge into a common 
condenser placed where convenient (it may be a surface cun- 
denser in a stream) and the air pump could be driven by a 
cylinder supplied by steam at either the higher or lower 
pressure. If the steam entered the small cylinders at 120 lb., 
the pressure might be about 201b. in the receiver. Th 
whole would require at best from12 to 14 lb. water per gross 
indicated H.P. per hour, This arrangement might be termed 
a multiple compound engine; it may or may not be con 
venient, but it further illustrates what may be (under 
proper regulation) the independence of the cylinders and 
the neutral effect of the intermediate spaces on the effi 
ciency. 

Before considering the means of avoiding other losses in 
the compound engine it may be well to see the importance 
of so deing by observing the absolute loss which a low 
efficiency causes. For this purpose it is necessary to find 
some absolute standard for comparing the work done with 
the steam used, “efficiency”. being merely a ratio. The 
work performed by 11lb. of steam would do, but it seems 
better to take a standard more readily available for other 
practical purposes although it may be a less simple on« 
The most useful appears to be the number of poands of 
saturated steam per hour required to maintain one LHP. 
For brevity’s sake this may be called the water equivalent 
(written W.E.) and by analogy the coal required per 1. HP 
per hour may be called the coal equivalent (written C.E.) 
This standard has the disadvantage of being inverse, that 
is, the greater the economy the less the W. E., but this is 
balanced by its convenience, since from it can be judged the 
water to be evaporated, the cecal required, the size of th 
boilers, the steam to be condensed, &c. 

Although this letter does not refer to boilers, it may 
well to mention that indicator diagrams prove that th 
weight of steam which appears in the cylinders is often 
one-fifth less than the water apparently evaporated, so that 
in judging the coal from the W. E., it is safe to allow some 
2 lb. off the apparent evaporation per Ib. of coal, unless the 
water be very clean, and the boiler of ample size, and con 
densation in the steam pipes and cylinders prevented. 

Let E.=the efficiency of the engine, 

P.=the initial cylinder pressure above a vacuum, 

V.=specific volume of steam at P., 

N.=number of times the steam used would be 
expanded, if used in the large 
without clearance, 

S.W.E.—the standard diagram’s water equivalent, 
§.C.E.=the standard diagram’s coal equivalent, 
859,375 


} 








cylinder 


S.W.E.= - 
N. y 
(: +hyp. log. N.—2 ip) x P.x V., 
_ &W.E, 
Eg 
The correction, g(see Excrxeerinc, March 31st, p. 223), 
when used, must be taken asan average on the whole diagram, 
and added to 2.5 in the denominator. This equation can be 
used for high-pressure engines by substituting 15 for 2}. 
Thus, if E. be known by previous experience, W.E. can le 
at once ascertained when N. and P. are given. 
The following Table is calculated to show the baneful 


Also W.E, 


the increase of power to be obtained by increasing the | ahce to the small piston, up to a certain limit, being much effects of a low coefficient ; to make it more obvious, the 
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Pressure | 























Crass or Exoisrs above | Expan-| Effici- (Water per LHP.) Coal per LEIP. | Duty in millions 
atmo- sion. ency. per hour. per hour. | of foot-pounds. 
sphere. | } 

p-15 N. E. 8.W.E.; W.E. | 8.C.E, } C.E...}. D. 8.D. 
yund marine os 65 54 6b 12.8 19.4 17 |} 36 | 
: mproved (Figs. 3 and 4) 65 64 81 12.8 15.8 13 i BE 
» ure engine ; 10 1.25 92 814 84.4 42 | 46 | 
itto compound i 45 | 48 64 13.8 21:6 13 1. 20 1. 
Ditto improved " 45 } 48 i “84 18.8 16.5 18 a “a a : r 
Compound engine 60 6} 7H} 8B 122 18.8 1.6 °F he 
Single cylinder engi 60°} 2a) FOO) | OA ABS 2 ee. 
Ditto ... i 2 | 84> j~@O | S84 165 |: 22: 2.5 
Compound engine 5064.70 60 6} 122 3 | Léa cee 
Single cylinder engine 50. | 49 90 | 146 Wl |) Le 7 Br d y 
Re oa ti bias 2). | 6S, j-  | 186 i | 18 a 
Compound (Fig 1, page 27) 115, | 100,49 | 202 WS | 14° ? : 
Compound... 1151100 5. 65 |°101 | 155 | 14° See 
W.E., the C.E., and the duty in millions, both forthe; SPLEGEL 'N. 


; 


standard diagrams and the supposed real ones, are’given-in | 
,djacent colamns. As it is the work done in the cylinder’ | 
which is under consideration, both friction and evaporation 
taken as constant, former at 8 pee cent, of the in- 
licated power, the latter at 74 1b. of water, as steam, per 
pound of coal. To show the advantage ofa high efficiency, 
t is taken at 90 per cent. for the single-cylinder engines. 
In the low-pressure engine, E, falls from 92-to 84 when 
s compounded ; nevertheless, so great at firet is the gain 
rom the inereased pressure and expansion, that W.E. falls 
igt But as expansion is further imereased the 


vrecomes less and less. 


the 


hree-eig ithe, 


sin t 


To again reduce W.E. it is easier to inereute Bs Por it 
smuch easier to raise E. to 84 than to expand 5.4 tities 
t 651b.. or 7 times at 50 Ib., when E remains at 65. 


When E.=65, to expand 7 times at S07b., does not 
make W.E. less than expanding 2.9 times at 60 Tb,, or 3:4 
times at 25, when E.—=90. Beyond a certain imit no in- 
of expansion can remedy the lowness of E., for if 


reas 
E.==65, expanding from 50 1b. down to the pressure of the 
ndenser, will not make W.E. as low as expanding 6 times 
it 60 Ib., when E.—=90. 
If E.=80, then expanding 7 times from 50Tb, equals 
expanding 4.9 times from 60 Ib., or 6.5 times from 26 Ib., 


f E. be raised toe 90 
By comparing the standard water equi¥alents it will be 
1 that after expanding 3 or 4 times they are reduced 
ry slowly, although the pressure be greatly raised, so 


it it seems scarcely worth while to increase the amount 
of expansion or pressure, antil great improvement has been 
ude the engine. For whea E.—=90, steam expanded 
s than 5 times at 45 Tb, pressure nearly equals ‘expand- 
s 10 times from 1151b., if E. be not above 65 (as in 


im 


ny ordinary compound engines). But with the highest 
fficieney by the aid of the highest pressure, WE: is re- 
1 ) 10.6, a result otherwise unattainable, 

A passing allusion may again be made to boilera’ Tt 


) be inferred from the Table that if its bener evaporated 
of water (as steam), a good single cylinder cn- 
», expanding but four times, might surpass a good com- | 
nd expanding or seven times. Every improvement 
uld be taken If 11 tb. of water could be 
vaporated (as ste per pound of coal, the best engine at 
before named would require but 
indicated horse power per hour (i.c., 





t 


six 
,d vantage of. 
um 
the highest 
15 ounces of coal per 


pressure 


neglecting the heat to be added during expansion. 
Hence, the value of increased pressure and expansion 
may be easily lost. The best results are’ unattainable 


withont a high efficiency, and singe, after expanding five | 
six times, to inerease this, if low, is both the easier and 
e beneficial change, high pressares and great expansion | 


ild not be attempted ontil advantage has been taken 





{ every means readily available to increase the “ efficiency” | and Omissions,” privately 
of compound engines. Yours truly, the subject of iiadog the ore is examined to some extent, 
April 15, 1871. W. Hanrvetr.  [{ and a published statements of several: metallurgists 
~- | cote “ ‘ , 
ae * . hi Tt is enid that the little furnace at Ebbw Vale, spe 
To rue Er % ov ENGINEERING. designed by Mr. E. Windsor Bic for produci 
_ S1k,—I have only just had time to read your number for | eisen, ia, with ite produce of 1 
March 17, in which find a letter on the engines of 5.5. | spiegeleisen ‘prices, netting an increase of 
Fairy Dell, by Mr. Hartnell above its former profits. 
Although 1 generally agree with its contents, still I should | only tal the extent, it is highly creditable to the managers 
ke to make a few remarks on the sam | at Ebbw Vale and of vest ioport 
The units of heat spent in useful expansion, calculated.| considering that tbe Brendon i 
from Mr. Hartnell’s diagram, I make about the same.gea og A00 tons of spiegeleisen per week. 
stated, say, 70. As I have not a table by me of total beats, 4) 4 ¥. i 
1 will presume that the difference of total heats of initial and} the Ebbw: ¥ale Company will probably not retain @ monopoly 
final pressures to be 48°, as stated. ) in yu 
Then 70~48=22° to be obtained by condensation of a} ia i ris acquainted with some good ones in 
small portion of steam, and not 90°, as stated. Will Mp4 © . thiére are, no dotibt, meny besilles, and pro- 
‘Hartnell kindly explain this ? ' mime not yet discovered. 
Third columm, 12th line from top, I think the wordas J will still be a valuable produet for. yie 
wall cylinder” should read “large cylinder.” Coluron 8,’) high: Qualities of wrought iron even. if Mr. M 
26, Mr. H. writes “ The space between the inner...” | discovery should supersede its use in Bessomer steel making. 
I cannot quite agree with Mr. H. that the loss mentioned I will here digress to notices statement in your last week's 
is due to frietion, &e, certainly but a very sma!] portion. can | “ Notes from the South- West,” that titanic ore, “ which base 
be due to friction, at Jeast not due to that friction produced roved useful in the production of a fine description of stee),” 
by tae smail piston forcing the steam into the large cylinder, Pod been exhibited in the Coaltend dt Market 
‘or at point E. of diagram, where the motion of the pistons | Before the. ironmakers of ; 


18 nil, the loss is the greatest 

This loss is due to the enormous condensation which takes 
piace in the large cylinder, aud a consequent rush of steam 
(and friction due to this rush) from small eylinder to make 
up for that which is conder a rush which takes place 
cven when t r moving very slowly. 
Sir, yours truly, 


M. BR. 


{Ons a barry 


La 


i 


April 17 


1871. 


some 


father 


To tue Eprrom oF 

Siu,—I am constrained 40 think 
in last week's Exoryxxnine, that 
Ebbw Vale more than 13 years 


nsion on his 


and deve! 


was working 


the Breudon Hills, I had eo 


tonnexion with the spathose ore, 
smelting. I never while there b 


ror it. 


larly produced from this ore for ‘years past 
lately, characteristic spiegeleisen. ‘Phe: rail 
Station were doubtless made from such 


ips. Mr. Parry, sen. 
Vale Conigueah: seeaih 


the 


Analyses of pure undecomposed’ 


ofe, made 


metallic manganese, a 
| would require about 2 tons 
of spiegeleisen containing 
cent. irov, and 5 per cent. 


be left 10 per cent. (of the spi fluence of a similar c cap Sane 

nése in the slag, or to say the sume This system, with certaist modifications; ig bout to be set 
man to iron in the ore is as T+ , | to work pay Says Ireland, and from the ex: pee already 
eisen under notice it is only as'1 : 68. obtained on the subject from ot jones abroad, I bave 
therefore, that any doubt need be raised little doubt but that it will meet with, similar success 
of manganese found in the product. A ith us. I send herewith a sample t made by 


Vastet 
“the ore,” and * 
ably good fuel,” 
ing, and rate of driving, besides 


by Spiller and 





iby. 


there are two 


‘ 






bake t factors, viz., fl 
pantcirente: ba 


ture of the blast —which play influential 
For smelting per se, the pure ore is 


and alumina. 


spathose ores. I sovpectfally draw his attention fo a p 
on the “ Brendon Hills Spathose Ore and Mines,” by 
my father before the South Wales Institute of Engi in 


1568, and to an appendix to that ar, 
published 


From auch 
of 


Yr. 


















ie reduction of the Egersil 
David Forbes, Foreign é 


stitute, whom I once had thea 
to reduce titanic iron ores ima 





umDé, 


tons per week and present 





cannot be fact, stil] less so that the’ 
thrown away on the ti 
chemist to the Ebbw 
at once recognised the products; besides, it 3 
the “ white metal,” if a puzzle, was not teed in either 
finery or puddling furnace, when ite valugayould have bee 
made apparent. 2 


hah 
During five years spent at the Ebbw 










Price, both show abou 
34.5 per cent. ie 
of. this ore to- yield 





cont, jo pemitlo, equttting as befare 5 per cent. eatbon, 

Mushet’s formule for the potas i i 

burried writing, r Eat Be. 
an furnace,” and “ toler- 


n some portions of the Brendon Hills spa- 
those deposits the quartz eapel, which there usually 

the lodes in a compact mass, 
diffused in the ore. 
sufficiently silicious (occasionally too much so), and 
only requires the additi hi 
vided by siting 

ithou 


becomes ramous and 


addition i This is 
2 
ushet is a world- 
lurgist, his letter referred to impresses me that he 
examined the subject of reducing 


If this ie correct, or correct to 


anee to the proprictors, 
lis Mines can supply ore 


of many ironmakers are watering, and 


There are other spathose lodes in this 


u . 
it i incredi 


53) tin, 


etn 
Vale Works, while 
; lodes in 

to transact in 
ly, with its 
‘Rny distinctive 
gubt, been regn. 
t never, until ] 
‘laid at y 


t 
-ent both in silica 


the ore is obvi 


ciall 
ueing spiegel- 


4002. per week 


lding 
late 


» 
e 


at Swansea. 

























































































} DRYING PEAT 

: To tus Epiton ov Exotuxentxc. 
Stx,—I am much afraid that the cqperiatont now being 
made by Mr. T..T. (noticed by you in your last 
| number ‘for drying by artificial means will not 
| prove more su than others of the same cha- 
racter which have from time to ee it. Th 


ng 







— its being cut 
into bri “4 drying. One 3 
great Wovexpensive ma- 
chinery is : to mould or 
compress the be place in the 
nature ef the peat when , it being 


found that when once the . dry it will not 
redbsorb water although “exposed to Waitt Or any other in- 











Se ns TET CELIO te? et 


' rocess, the specifie gravity of 
coal as possible. I also me 
unwashed peat from whieh the firet 
; I am, Sir, your obe 


27, Leadenhall-street, April 19,4871)! 
— oe 
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; pamping, 


compound 
and 20 boring ‘nckiocs. Tater 
employed in “ 
with quarts 


value of min 

wiles of @ 
while the number 
be auriferous was3084. T) 
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ARRANGEMENTS FOR VENTILATING THE LIVERPOOL PASSENGER TUNNEL, L. AND N.W. RY. 


CONSTRUCTED FROM THE DESIGNS OF MR, JOHN RAMSBOTTOM, LOCOMOTIVE SUPERINTENDENT. 
(For Description, see Page 286.) 
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? VIADUCT OVER THE RIVER KISTNA; 
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RE 
MR. GEORGE BERKLEY, ENGINEER; MESSRS. PEASE, HUTCHIMDys, A} 
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REAT INDIAN PENINSUILA RAILWAY. 


5 AND CO., AND MESSRS. COCHRANE AND CO., CONTRACTORS. 


we Page 285.) 


rn rere 


eee ad ae: PO Ne te eh ee 


LOE PELE CLE EEL INLINE, IMM IIN: IM TTI III PINION, Oa aaa ‘ 





© 1C.17. 


- 
SHANA LGHA LL 
































APRIL 21, 1871.] 


ENGINEERING. 


285 








oe 








WILSON AND PEEBLES’ 





WILSON AND PEEBLES’ SLIDE VALVE. 


To rus Eprror oy Exotugerine, 


Srn,— We have the pleasure of now i a tracing 
of our valve as actually fitted to an en a ehieh the 
accompanying diagrams have just been . Nos. 1, 2, and 3, 


are respectively irom cylinder, back of valve,:and steam 
pipe. . 














Ne SCALE 
nei tol —————— 
SCALES 
SS a eal 
N*2. 
ATMOSPHERIC LINE 
S 






FROM STEAMPIPE 
SCALE Gs 


ATMOSPHERIC LINE 





The diagram from steam pipe will perhaps convince of 
the variation of pressure therein. eo pag oe amp 
about 16 lb. We think there must, in every case, be a very 
considerable variation, otherwise how are you to get the 
steam to move from boiler? The variation in steam has 


of valve shows this variation also. The may On 
back of valve, from which diagrams ra why «hang is fin. 
bore, and to balance this valve the cock requires to be about 
two-thirds open ; eh hiker oe it full we can — the 
pressure on back much hi , yet varying 
tion to pressure in pipe loading belie, thus that the 
pressure on back can be made heavy or light, 
these points, and showing further thatonece the cock is adj 
it never requires ae 

It is sometimes as difficult to apy sagen 
to reconcile theory to practice, To us i 
of our valve is quite in keeping with the 
which we formed before expermmenting practically ; 
it seems there isa difficulty in 
to others. Perhaps it may be better 
which struck us when we first commenced 
matter. It was a simple affair to bri 
valve, it would have been as 
pipe direct from boiler on to back, 
done as we should have had as 
back as per inch below, and more, for Peon 
full boiler pressure seeing the steam would have been 
less. This is clear. We then saw that if we were to 


it 


srtell 
nt 
ih 


i 
; 
: 


if 
it 


i 


our valve it must be with a portion of the steam gee 2 
leading to cylinders. We think the idea is simple, 
then struck us as we asked ourselves the question, how are 


i 
f 


E 
d 


we to reduce the power operating on back of 
making the pipe leading to back smaller then 
below. To put it simply, say the pipe leading 
area of 20 in. and that leading on to back an ares of 1 
you cannot but admit that the power of the steam enterin 
the latter has only a twentieth part of the power of that 
passing through large pipe. Here bear in mind that the 
large and small pipes are fae branches of the same fountain, 
and if this fountain varies so must the ion of the 
variation in the branches remain to each other the same. 

We trust the above will enable you to form theoretical 
views in keeping with what we find the practical results to 
be the balancing of our valve. 

We are, Sir, yours faithfully, 
Witson and PEEBLES. 
Errol, Perthshire, April 15, 1871. 


RP 











with proper pro 


accident of the 


a 


; 
a 
re 


s REECE 
PY 
be 


z 


SLIDE VALVE. 


: 
5 
g 
: 
q 
¢ 
i 


peppers = ins ro wee and is 384 
t 


to centre of 


ments. The piers are arranged for carrying a 

| of railway, although at present girders for a single 
only are erected, the intention being to widen for a dou! 
+ ies when circumstances demand it. The section of 
| river is irregular. 
We are obliged to Messrs. Wilson and Peebles for sending | 84 ft. to 76 ft. Gin. from base of pier to rail level. 


3 


, the height of the piers varying 


v3 


us the diagrame, as the latter are not only interesting, but the | river bottom is hard rock, into which, in all cases, the cy- 
linders of the piers are sunk, and to which they are 

bolted. The piers each consist of two colamns formed of 
wrought-iron cylinders averaging 10 ft. in diameter at the 
base, and tapering to 7 ft. in diameter at the top. The ver- 
tical joints are formed internally of T irons, which are con- 


fact of their being forwarded evinces a desire on the a of 
ur correspondents that their invention should be judged 
fairly on its merits. We regret, however, to say that 

evidence afforded by the diagrams is directly opposed to the 
idea entertained by Mesers Wilson and Peebles that their 
arrangement causes the valve to be in equilibrium. An 
inspection of diagram No. 3 will show that the mean pressure 


in the steam pipe during one stroke is 13 lb. per square inch, 
and that during the other stroke 14.66 )b., the mean during i 


the two strokes being thus 13.83 Ib. per square inch. This 
latter pressure is, of course, the mean pressure which would 


have been exerted on the back of the valve if the steam pipe | 
had been connected to the valve chest in the ordinary way. | 
On the other hand, diagram No. 2 shows that the mean | 
ressure in the valve chest is with Messrs. Wilson and | 

cebles’ arrangement 14.75 |b. per square ineh—really nearly | 
1 lb. per square inch higher than the mean pressure in the | 
steam pipe. This slight excess of the mean pressure in the | 

€ 


valve chest over the mean pressure in the steam pipe may Ue 





| tinuous from top to bottom, and which are rivetted 
to outside vertical strips. For the horizontal joints 


through 
the ends 


of the cylinders are planed, the joints being butt joints 
with strips inside and out. The eylinders are filled in with 


cement concrete, and finished 


the bases on w 


placed direetly on the concrete. 


The bottom 


the rock by eight bolts, each 2 ft. 1 in. long, 
in diameter in the shank, and having a 
Holes are drilled in the rock, inte which 
jet head downwards, the screwed ends being attached 


5 
FH 


stone caps, wh’ 
hich the bed girders rest, the 


E 
: 
Fe 


lengths of the cylinders are 


z 


1 
bolts 


i 
5 


z 
3§ 





the cylinders, and the spaces being filled in with Portland 
cement. 
The pressure or weight on the concrete in the columns is 
“ane of a column there be the total 
a pane 
snd roling'iond, oy 2 tone por ran = 107 ft. x 2= 
tons. 
The columns are 7 ft. diameter at top=S8ft. ares, and 514 


equate Sort68 Son. Ban. 
enlarged to 8 ft. diameter—50 ft. area, and 214 










foot at bottom of column. 

‘of columns which form one pier are connected at 

iby ¢Wo transverse bed girders, on which the main 

ere rest on chairs. The main girders are on the Warren 
iple, each 108 ft. long, and have a vertical depth of 9 ft. 
entre to\centre of pins. The triangles of the girders 

ther by Bessemer stech pins 4} in. diameter ; 
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and Sin. in diameter. There are three sets of rollers to 
each girder, six rollers constituting a set, and these travel | 

the holes in the voller | 
Uers are elliptical, so that | 








on wrought-iron planed plates 
frame for the spindles of the x 
the latter are not fastened to the frame, The piers thus | 
alternately carry the fixed and rolling ends of two pairs of 
girders The abutments, which are of masonry, do not} 


carty the superstructure, but act simply as retaiaing walls, | ¢ 


and enclose the end piers 

The rolling load in this structure is taken at 1.25 tone per 
foot run on one lime, or 0.625 on one girder «108 ft.= 
64.375 tone 

The permanent | ad in this structure is taken at 1.00 ton 
per foot run on one line, or 0.500 on one girder X 103 ft. 


51.500 tonsa 

The total load in this structure is teken at 2.25 tons per 
foot ran on one line, or 1.175 on one girder 108 ft.= | 
115.375 tonsa 


A special apparatus has been designed for erecting the cy- 
lindera, and filling in the concrete, of the Kistna Viaduct, and 


is iastrated in the figare on the preceding page. This 





nsists of an annular platform surrounding each cylinder, 
and suspended from the arma, £, which are carried by a set | 
of sheer legs, B. There are eight of these radial arms, one | 
for each segment of the cylinder, and which are temyjorarily | 
attached to the work at A. As the work progresses the sheer | 
legs are raised by means of the central leg, which is carried | 
on the trestle resting upon the concrete. The materials are | 
raised to the staging by means of a power hoist and tackle; 


in our engraving, two plates are seen being thus raised. | 
The stagieg is prevented from oscillating by being made | 
fast to the cylinder after each shift. 

The total weight of the fronwork in the superstructure of | 


} 
ders | 
} 


the Kistna Viaduct is 2500 tons, whilst that in the cylir 





“ The operations were begun by sinking « shaft from the 


surface of the ground at a point afew yards south of the 
tunnel, A A, Figs. 1 and 2, and nearly in the middie of its 
length. From the bottom of this shaft a cross drift, B, 43 ft. 
6 in. long, was carried into the tunnel, joining it at a point 
1212 yards. the lower end, and 513 yards from the 
upper end, and it the ae a 


| crea of $25 square feet. B laced ag on é 





chimney, an diameter at the base, dS 
the top, rising to a height of 193 ft. « ' 
rails, 

“ The taper mouth of the brickwork easing of the fan, a 
shown at Cin thé efilarged section, Fig. 294, page 4, lias been 
chosen partly with a view to provide a free passage for the 
foul air in the tunnel through the casing, and away up the 
chimney when the fan is at rest, so that a slow ventilation 
may bg cuntipnaily going on from natural causes without 
the assistance of the fan. In order still more to favour this 
natural ventilation, the flue, D, from the boilers and the 
exhaust pipe of the engine are carried into a small iron 
funnel, EF, 4ft. internal diameter, which is enclosed within 


| the large chimney, the top of the funnel being 118 ft. above 


the level of the rails. The whole waste heat of the fires is 
thus usefully employed in promoting an upward current in 
the chimney when the fan is standing still, and also in as- 
sisting the ventilation produced by the fan when running. 
These expectations of a natural ventilation have not been 
disappointed, as observations taken during the night, after 
the passage of the night mails, show that the tannel clears 


| itself in about 45 minutes without any action of the fan. 


“ The fan, which is shown in Figs. 3 and 4, is formed of 


twelve straight vanes set radially round a horizontal axle, to | 


which they are attached by angle irons, and the whole is 
steadied by three sets of tie rods. The axle is made of 


it originally contained ; while the length from the upper end 
to the cross drift is emptied once in the last 41 minutes, and 
therefore in the 8 minutes the upper length is emptied of its 







contents 844=1.8 times. 

“The lower length of the tunnel contains 1,563,000 eubic 
weowad tons of air, the upper length, 1,(40,000 cubic feet 
eee fis of at? the: ” of air moved is there- 
7’ Ie and 1.835 or 63 ton 

® total of 115) tons of air 
drawn fan, and. et th 
in the 8° Whieh is equal to 14} tons or 
431,000 eubie feet minute. Observations made on the 
pressure of the air at different positions, when the fan 
was in w speed of 45 revolutions per minute, have 
given the following man results : 





. ineh of water. 
Vacuum in tunnel, 10 yards from cross drift O14 
Vacuum at exit from cross drift ... ai 0.27 
Vacuum at entering orifice of fan ... oes 0.64 
Plenum at discharge orifice of fan ... we 0.19 


| From these figures it is evident that a very large portion 
| of the total resistance to motion is experienced by the air 
after it has left the tunnel proper and entered the cross drift. 
| Taking the vacuum as being 4 in. of water at the entering 
| orifice of the fan, the horse power actually exerted in draw- 
| ing the air up to the fan is 34 horse power ; and taking the 
| plenum at the discharge orifice as being 4; in. of water, the 
| horse power actually exerted in projecting the contents of 
| the tunnel up the chimney is 134 horse power. Hence 
| the total power actually exerted upon the air is 474 horse 
| power. 

| “The diagrams shown in Fig. 5, page 284, represent the case 
| of a train passing up the tunnel from the lower to the upper 
} end in three minutes, leaving behind it a trail of steam and 
smoke to be cleared out by the fai situated at B. The diffe- 
rent views represent the condition of the tunnel at the end 
of each successive minute from the first entrance of the en- 


is 1200 tons The viaduct was designed by Mr. Ge rge | sd be Sin. d die | 
Bessemer stee!, and is carried on two bearings, 8 in. diameter | gine at 0, to the exit of the engine at 3 minutes, and until 


Berkley, C.E., the comulting engineer to the Great Indian | 
Peninsula Railway Company, and to whom we are indebted 

or the loan of the drawings from which our engravings are 
made. The contractors for the girders are Messrs. Pease, | 
Hutchinson, and Co., Messrs. Cochrane being the con- | 
tractors for the cylinders and the erecting apparatus for | 
the piers } 


IHE VENTILATION OF TUNNELS 


Is our number of Fe bruary Jrd last, we published a brief ab 
stract of a paper “On the Mechanical Ventilation of the Liver- 
re Passenger Tunnel on the London and North-Western | 

fnilway,” read by Mr. John Ramsbottom before the Institu- | 
tion of Mechanical Engineers at Birmingham, and the sub- | 
ject is one of such interest that we have now deemed it 
advisable to uce the 
give on page en ¥ f 
the d saieodl tginbich the siaiiiatiigsrempenie’ The paper 
‘ 5 Wis | 


follows: 


The Londagand North. Wi 


as 





| and 12 in. long, fitted with brasses, the distance between the 


centres of the bearings being 11 ft. Fin. The central boss, 
G, is made of two castings of the conical form shown in 
Fig. 4, fitting closely upon the axle at each end, and se- 
cured to it by feathers; the boss is drawn tight up against 
a shoulder on one end of the axle by means of a nut, I, at 
the other. A cast-iron disc, J, having an external diameter 
of 8 ft., and a thickness of 1jin., is interposed between the 
two conical castings of the boss, and the three are securely 
bolted together. The vanes are formed of tin. Bessemer 
steel plate, 7 ft. Gin. wide and 7ft. 2in. long; they are 
straight from heel to tip, and are set radially to the axle. 
Each of them is attached to the central dise, J, by means of 
a pair of Sin. angle irons rivetted to the vane, and bolted one 


jon each side of the dise. The angle irons reach within 


12 in. of the tips of the vanes, and are strengthened lateral! 


ring shrunk on the casting. The tips and heels of the vanes 


Liverpool, passes through a¥ Yards in length, and | Fig. 4, which are 24im. by jin. section, and are provided | 
of a mean sectighal area of 480 , the line rising at | with # right-and-left-handed screw coupling, L, so that they | 
an hice cieniliners shen te the funnel of 1 in 97. During — be drawn up to any required degree of tightness. — 
the thirty-t : that have fed from the opening of | “ The external diameter of the fan is 29 ft. 4in., its width is | 
this portion of line in 1837 up % iagt March, the traffic | 7 ft. Gin., and the central openings are 15 ft. diameter. The | 
through the ¢inmel was condacted by means of an endless | area of the central coees is thus twice that of a circle | 
rope and a pair of winding engines fixed at the top of the | 15 ft. diameter, or 355 square feet ; and the circumferential | 
incline. All trains coming up the tunnel from the Liver- | opening at the heels of the blades is in length the circum | 
pool station were attached to the rope, and hauled up by the | ference of a circle 16 ft. diameter, and in width 7 ft. 6in., | 








| the last portion of steam and smoke is exhausted from the 
} tunnel at 8,on the assumption that the steam and smoke 
j travel at a uniform velocity, which cannot be far from the 
| truth. 
| “It will be noticed that the fan is not placed precisely in 
the centre of the length of the tunnel, but rather nearer to 
the upper end, being situated 813 yards from the upper end, 
| and 1212 yards from the lower. The reason for this is, that 
| that the trains passing down from the upper to the lower 
end do not foul the tunne! at all, as they descend the incline 
by gravity without the action of the engine. The fan is 
| therefore run only durimg the passage of an up train, and as 
| the lower length begins to be exhausted as soon as the en- 
| gine enters the tunnel, whereas the upper length is usefully 
j acted upon only after the exit of the engine, it was neces- 
| sary to reduce proportionately the length of the upper por- 


, hit , } t > ff >} she y r " . - 

én extenso, while, we also by f in. round Mos rods, r one of —_ ; is —_ hed bs — tion. Experience shows that this has been a little overdone, 
‘4 ol 1e y 0 PAC. ance 

have been prey ared from | angie tron at the rm int shown, anc reaches thence to the enc the upper length being, as before stated, almost always clear 

of the central boss, G, where it is secured to a wrought-iron | : 


before the lower; bat the exact position of the fan was de- 
cided by the convenience of buying land on the surface at 


ay, in starting from | are held in position by two double sets of flat tie rods, K, | this spot. It is in contemplation to raise the rail level at the 


upper end of the tunnel, and thus make the line, which now 
drops from the upper station towards the tunnel, level 
throughout the station yard. Such an arrangement will 
have the effect of retarding the air in the upper length, and 
proportionately inereasing its velocity in the Jower, thus 
probably restoring the balance. 

“ As the trains do not follow each other throughout the 
whole day at such short intervals as 8 minutes, the fan is not 
kept constantly running, but is started and stopped as re- 


winding engines; the trains in the reverse direction were | giving an area of 353 square feet, or the same as that of the | quired by the following arran eu: Rep clectals tall Gaed 
by 


controlled in their descent Spe addition to them of very | central openings. These are the proportions recommended | in the engine house is worked 


heavy brake trucks specially constructed. The delays oc- | 
casioned by the stoppage of every up train at each mouth of 
the tunnel, for the purpose of attaching and detaching the 
rope, though not of great consequence im the early days of 
the railway, bad been of late years attended with inconve- 
nicnee, partionlarly during the excursion season, when the 
trains leaving Liverpool were often so heavily loaded that 
they were necessarily divided into two portions, each portion 
being hauled up the tunnel separately, and the train re- 
united at the top of the incline. These delays, together 
with the increasing requirements of the ordinary traffic, at 
length induced the directors to determine to remove the rope 
and winding engines, and to work the tunnel by locomotives 
in the ordinary manner ; but the employment of coal-burning 
locomotives in @ close tunnel nearly |} mile Tong, intimately 
connected at each end with passenger stations of great im- 
portance, was of course impracticable without a thorough 
and constant artificial ventilation. 
it was at one time proposed te cat the tunnel open at 
various portions of its length, and convert it into a series of 
open cuttings connected by short tunnels, leaving the venti- 
lation of the latter to the natural currents produced by the beat 
of the passing engimes; but the cost of such a work, requir- 
ing the purchase of some very valuable building land in the 
centre of Liverpool, and the construction of cuttings reaching 
to a depth of #0 ft. from the surface, appeared likely to be so 
great, while the action of natural ventilation in cuttings of 
the proposed depth seemed so uncertain, that the idea was 
abandoned: the more readily as it was thought not unlikely 
that whatever discharge of foul air might take place at the 
top of the cattings, would be considered a nuisance by the 
local authorities. The difficulties of the subject were not 
lessened by the fact that the lower end of the tunnel opens 
inte a walled and roofed termina] station, and is therefore 
partially closed at that end, forming nearly a eu! de sac. 
“ lt was suggested by the writer that the foul air might be 
exhausted by power, at some point near the centre of the 
tunnel, and there discharged into the atmosphere at such a 
height as to avoid all possibility of a nuisance. This pro- 
posal was finally adopted, and as now in operation forms 
the subject of the present paper; the mode of carrying it out 
’ shown in the general section and plan, Figs. 1 and 2, 
4 i. 


prge - 





by Mr. Buckle in his paper on the “ Fan Blast,” read before 
this Institution in 1847. ‘The central area is almost entirely 
available as an air passage, the obstruction caused by the 
light angle iron and tie rods being very trifling. 

* The brickwork casing is formed for the first half of the cir- 
cumference to a circle of 30 ft. diameter, and concentric with 
the fan; the remaining portion is strack with a radius of 28 ft., 
thus forming a wide expanding mouth, as shown in Fig. 4. 
The width between the sides of the casing is 7 ft. 8in., 
Fig. 5. The clearance between the fan and the casing is 
consequently 4 in. at the circumference, and lin. at each 
side, To the top girder is attached a deflector plate, M, 
Pig. 4, set at an angle which was adopted after trial of 


| various angles as giving the most favourable direction to the 


escaping current for discharge by the chimney, and produc- 
ing also the least noise and vibration. 

“ The engines, N, Figs. 2 and 3, are of the ordinary hori- 
zontal type, with cylinders 26 in. diameter and 24 in. stroke. 
The crank shaft is in the same line with the fan shalt, to 
which it is coupled directly by two flange couplings and an 
intermediate shaft, P. The boilers, shown in the plan, Fig. 2, 
are three in number, and of the ordinary single-flued pattern, 
5 ft, Din. diameter, and 30 ft. long; two only are kept in 
steam together, the third being a spare one. The exhaust 
steam from the engine passes on its way to the funnel, E, 
Fig. 1, through a Petrie’s extractor, in which a portion is 
condensed and mixed with the feed water of the boilers. 

“Tt is found in practice that when the fan is running at 
about 45 revolutions per minute, the tunnel is cleared of 
steam and smoke in about 8 minutes after the entrance of a 
train at the lower end. As, however, the train passes through 
the whole tunnel, and arrives at the upper end in about 
5 minutes after its entrance, it follows that the first puff of 
steam discharged by the engine as it enters the tunnei at the 
lowerend, is drawn to the cross drift in 8 minutes; and that 
the last puff made, as the engine emerges at the upper end, 
is drawn to the cross drift in about 5 minutes. The upper 
end is, however, found under ordinary conditions of weather 
to be cleared an sppreciable time before the lower end ; and 
hence about 4} minutes may be taken as the average time 
occupied in drawing the steam and smoke from the upper 
end to the cross drift. The length from the lower end to the 
cross drift is thus completely emptied in 8 minutes of the air 


the signalman at the lower 

end. As each train starts from the platform, the policeman 
| sets this bell ringing ; the engineman obeys the signal by 
| starting the engine, and keeps it in motion until the dis- 
| charge from the fan becomes quite clear. showing that no 
| steam or smoke remains in the tunnel. The engine is then 
| stopped, and remains standing until the signal is received 
| that another train has left the platform. A similar bell in 
the boiler house, attached to the eame wire, informs the fire- 
man of what is doing, and enables him to adjust the fires as 
| wired. 

* From the foregoing description of the action of this system 
| of ventilation it will be seen that the ends of the tunnel are 
| always clear, the action of the fan being to collect all the foul 
| air towards the centre for its discharge; and as a good deal 

of shunting is done inside the lower end of the tunnel, this is 
ja great practical advantage. The fan having only been in 
| full work since March last, it is not possibléas yet to state 
definitely what will be the annual cost; the wear and tear, 
| however, must necossarily be very trifling.” 








Tasmantan Rattroap.—The Launceston and Western 
Railway, the first railway ever constructed in Tasmania, was 
formally opened by His Excellency the Governor in Feb- 
ruary. Two trains started, containing the Governor, Mrs. 
Du Cane, the members of the Ministry, members of Parlia- 
ment, civic representatives, and a large number of share- 
holders. A grand banquet was held at Launceston in the 
evening. The line is 43 miles in length; it connects Laun- 
eeston with the rich agricultural district ot Deloraine, and its 
whole cost is 450,0001, 





Exuipition ry THe CuanyeL IsLayps.—Active prepara- 
tions are being made in Jersey for a grand exhibition of 
Channel Islands manufactures, natural produets, and works 
of art, to be held in that island in June next. Though chiefly 
for the display of i of the islands’ produce, it is not 
to be con to the islanders, but will be opened to English 
exhibitors, with the restriction that imported articles of 
manufacture are not to be allowed to compete with bond fide 
island manufactures. A prominent feature will be a grand 
display of the cattle Ser which the iclends snp, so. greedy 
renowned. 
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THE CHILDERS-ROBINSON DEBATE. 

fue prolonged discussion of Tuesday evening 
upon the dismissal of Sir Spencer Robinson, resulted 
in a defeat of Lord Henry Lennox’s motion, and 
the nominal success of the Government. Such a 
result was naturally to have been expected, and in- 
deed if the motion had been carried, and the Com- 
mittee of Inquiry appointed, the proceeding would 
not only have formed an awkward precedent, but the 


investigation could solely have been directed towards | 


the elucidation of complicated personal and semi- 
private differences, without producing any appre 
ciable good. So there is small cause for regret that 
the motion fell to the ground. But now the matter 
is removed from the comparatively limited tribunal 
of the House, and submitted for judgment to public 
opinion, and the public having before them all the 
evidence and all the arguments for the prosecution 
and the defence will be able to form their own con- 
In the abstract Sir Spencer Robinson's 
case ought never to have ahserbed so much of the 
time of the House; tie difficulties that culminated 
n his dismissal were chiefly of a private nature, and 
were marked by a mutual hostile feeling between 
himeelf and the late First Lord, As a personal 
dispute, therefore, the affair partakes more or less 
of a quarrel in whieh recriminations were freely 
exchanged to the detriment of either party. But 
in reality the difficulty is one of much wider im- 
portance, for it throws discredit upon the state of 
the Admiralty, and it rouses public anxiety, ever 
ready to be awakened when the question of our 
naval defences are concerned. Seeing, then, that an 
able and experienced public servant has been 
brusquely dismissed, and that he urges that in- 
justice of the worst kind has been done, it is the 
duty of the public, whose stewards those are who 
effected his dismissal, to inquire closely into the 
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causes, not for the sake of Sir Spencer Robinson, 
but on behalf of themselves. 

In a prcenes address Lord Lennox opened his 
case, He sketched out the rise and progress of the 
navy during the period of the late Controller's 
office, in which period the construction of ships of 
war had so wonderfully developed for defensive and 
for offensive purposes. He alluded to the vast ex- 

rience Sir Spencer had attained, how invaluable 

is services had been to the country, how fully the 
present Government had recognised those services, 
both in substantial rewards and complimentary 
minutes, and how even very recently he had been 
officially entreated to retain office, because his re- 
signation would prove highly injurions to the in- 
terests of the country. From March of last’ year 
until after the loss of the Captain the pleasantest 
relations appear to have existed between Sit 
Spencer and his chief, and so late as the 2nd of 
November, when Mr, Childers first made the Con- 
troller acquainted with his idea of appointing a 
toyal Commission of Tuquiry, nothing had appa- 
rently happened to disturb the balance of harmony. 
Sir Spencer Robinson fally entered into this scheme, 
offering to dispose himself as might be most ad- 
}vantageous. But after the idea of the Royal Com- 
| mission was abandoned, and that of the Committee 
\of sixteen members was substituted, matters began 





_ |to wear a different aspect; the object of the one 


| body was to inquire into the character and efficiency 
|of the ironclad navy ; that of the other to under- 
|take the revision of the fleet which the Controller 
|had been most prominent in ¢onstructing. The re- 


|sult of his labours, which the Government had never | 


| been-weary of extolling, which they had but a short 
time before acknowledged by the grant of 5000/., 
| was about to be criticised in a manner extremely 
| distasteful to the Controller. This step on the 
|part of Mr. Childers of course created’ a spirit of 
| dissension, but the relations between himself and 
| the Controller were not, as it would seem, seriously 


| disturbed. 


| ‘The appointment of this committee involved the 
unavoidable resignation of Sir Spencer if their ver- 
| dict was an unfavourable one ; it also pointed to the 
necessity of his remaining in office so long as their 
labours continued, because he himself was deeply 
concerned in the matter at issue, and if the final 
report of the committee should prove prejudi- 
cial to him, he would have been placed beyond 
the power of making his defence had he resigned 
office previously. At this point the interviews be- 
tween Sir Spencer and his chief ceased to be of so 
cordial and friendly a nature as could have been 
desired ; warm, even angry disputes arose, and on 
the 14th of December occurred that memorable 
conversation, of which the two versions are extant. 
| Both these versions indeed agree that intemperate 
|language was mutually employed, followed by satis- 
| factory explanations, and intimations on the part of 
| Mr. Childers that Sir Spencer’s assurances were en- 
| tirely agreeable to himself. Tt was at this interview 
| that the Controller had stated his determination to 
| remain in office until after the committee had made 
jits report, and then to tender his resignation if the 
| report were unfavourable, and it was this conversa- 
tion that was construed into a ‘+ foregone conclu- 
|sion” of dismissal, as events subsequently proved. 
| The day afterwards the celebrated Minute was pub- 
lished, eontaining unjust aspersions against Sir 
Spencer, and showing anything but a fair spirit to- 
|wards him. Coupling the friendly relations which 
|existed immediately prior to the 14th and the con- 
| versation which had taken place on that day, with 
the fact that the Minute had been written and was 
published at the time, we seek in vain for that can- 
dour on the part of Mr. Childers, which would have 
lent so much weight to his course of action in the 
| subsequent preseedings. 

Then the First Lord quitted England, leaving to 
| Mr. Gladstone the duty of finally dismissing Sir 
| Spencer, ‘The manner in which this was done, and 
|the correspondence which ensued upon the subject, 
me too well known to need further allusion to 

re. 

The whole of the case was handled on Tuesday 
evening by Lord Lennox, ina masterly and mode- 
| rate way, and he was sup’ with ability by Mr. 
Bouverie, who pointed out with equal foreibility and 
truth the present unhappy state of the Admiralty, 
whieh now exists without a qualified chief or a 
satisfactory staff of subordinates. 

And what was the reply of the Government? 
We need not refer to Mr. Goschen’s speech, which, 
chameleon like, took a colour from the sentiments 








i 





of Mr. Gladstone, and with which he was doubtless 
well acquainted. But it is worth noting that the 
First Lord evinced a nervous desire to oak matters 

leasant; he could not speak in terms sufficiently 

igh of Sir Spencer, but he alleged that that gentle- 
man was unfortunately of an_ unsuitable temper ; 
that he was an irritable man who disturbed his col- 
leagues ; in fact, it was impossible to_retain him. 
Mr, Gladstone also took this ground, but he further 
stated that Sir Spencer Robinson had his 
desire and intention of resigning ; and that he was 
avowedly unfitted for the pressure of extra duties 
thrown upon him. With regard to the first excuse, 
it appears only too evident that it was as conve- 
nient as it was trivial; with regard to the second, 
it is impossible to. believe that without other and 
stronger motives Mr. Gladstone should have so per- 
sistently preferred to rely upon the memory of an 
already invalided First tat | in preference to the 
Controller, whose memory Mr. Gladstone the other 
evening impugned by a passing sneer; with regard 
to the third, the argument is little better than a 
quibble, and one out of all place to. apply to a 
servant, whose ability and zeal had but a few weeks 
previously been beyond aljl praise. Mr. Gladstone's 
only real strong point was his prerogative, the 
privileges of which he claimed. 

So the official inquiry into the merita of this un- 
seemly difficulty has ended, with but little satis- 
faction to Sir Spencer, and with still less to the 
public, But the influence of the matter will not 
so easily die away, and the question, so often put, 
but never satisfactorily anawered, will be ore 
long again discussed, that a fit state of affairs 
which endows temporary office-holders, not only with 
duties and em Bowie for which they are often 
totally unfitted, but also with the power of dismiss- 
ing at their pleasure the real efficient servants of 
the public, whose path of work lies beyond the 
troubled circle of politics, and which tends only to 
the public good? It is not only by direct inter- 
ference, or by the execution of the dictates of pre- 
judice and conviction, that the injudicious chiefs of 
departments can work mischief, but it.is also by the 
adoption and carrying out of measures, ignorantly 
conceived, and determinedly insisted on, that so 
much public evil may be wrought. The First Lord 
of the Admiralty is a necessary officer, but the 
tenure of his office is unavoidably uncertain, and it 
is impolitic in the highest degree that he should 
possess the power of upsetting at will an organisa- 
tion which many years of devoted labour may have 
he into something like a satisfactory con- 
dition. 





INDIAN STATE RAILWAYS. 


Now that the several lines of the guaranteed 
Indian Railways are approaching completion, special 
interest attaches to the Government State Railways 
which will henceforth become the main lines of 
communication throughout the country. Whilst 
strongly advocating all due energy in the construc- 
tion of these lines when once they shall have been 
severally determined on and their location fixed, 
too great care cannot well be exercised in deter- 
mining, first, upon their necessity for commercial or 
military Pees’, and, secondly, upon the pro- 
bability of their proving either directly or indirectly 
remunerative to the State. The progress hitherto 
made in these works has, it must be confessed, not 
kept pace with the expectations raised in the mind 
of the public when the Government first intimated 
its Intention of embarking upon them. This bas 
in some measure been due to the delay caused by 
the question of gauge, but now that that has been 
determined upon, and that several lines of d 
railway have been surveyed and estimated for in 
different parts of the country, it is to be hoped that 
the progress of the future will in some measure 
atone for the disappointments of the past. Within 
the past twelve months two short lines of State 
Railway have been completed and opened, and one, 
Caleutta and South-Eastern, has been acquired by 

urchase, The two railways pests by the 

ublic Works Department consist of one from 
Shellum to Kh , forming a branch of about 
8 miles in length from the Great Indian Peninsula 
Railway, and the Oomrawuttee State Railway, 
which also forms a branch of the same line, of 
nearly equal length, was opened on the 16th of last 
February. A description of this line has recently 
appeared in our columns. 

_ In the report to the Secretary of State last year, 
in addition to the foregoing lines, there were men- 
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tioned the Northern Punjab Railway, lines in Raj- 
pootana, one between Karwar and Hooblee, and 
the Indus Valley line. At that time surveys had 
already been made for the Northern Punjab, and 
the Karwar and Hooblee lines, and fresh surveys 
with more favourable gradients have since been 
made for the latter one, Important as this line 
will be in a commercial sense to the cotton growers 
of Dharwar, it does not appear that that line is to 
be commenced this year, for Sir Richard Temple 
in his financial statement only took grants for 
* State Railways in the Punjab and Rajpootana.” 
The State Railway in the Punjab consists of the 
line from Lahore to Seahewen, which will complete 
the communication between Calcutta and our ex- 
treme North-west Frontier. The location of this 
line has long since been determined upon, and may 
now be considered to have been fairly commenced. 
The Rajpootana lines are now being surveyed. 
‘Two parties of engineers are engaged in laying out 
lines bos Indore, the capital of His Highness the 
Maharajah Holkar, which will be connected with 
the Great Indian Peninsula Railway, at Kundwa, 
by a line passing east of Mhow. One party has 
started from Indore to lay out a line cid Rutlam 
and Jowrah, the direction now taken by the tele- 
graph line, to Neemuch, to be continued on to Jey- 
pore, and thence to Agra or Ackbarabad in one 
direction, and to Delhi in another. The other 
party have left Indore in the direction of Oojein, 
and will join the first party at Jowrah. The latter 
only will continue their work to Rutlam. Thus it 
appears that the line from Delhi and Agra to Bom- 
bay will take the form of a zigzag, instead of being 
carried out in a direct line as was formerly pro- 
posed by the continuation of the line from Neemuch 
to join the Bombay and Baroda Line at Barroda. 


‘The distance from Mhow to Indore is about four- | 


teen miles, and on this length gradients have been 
obtained which in no case exceed ] in 40; the ag- 
gregate length of these steeper portions will not 
exceed four miles at most. On the rest of the 
route the ruling slope will be about 1 in 100. 

From Nagpore, one of the termini of the Great 
Indian Peninsula Railway, a survey party has 
started in order to lay out the best line for its ex- 
tension as a State Railway to Raepoor, It is not 
improbable that in course of time this will be further 
extended to Sumbhulpoor, and thence on to Cal- 
cutta, and it will then form a direct and short cut 
between the eastern and western presidency towns 
of India, besides opening out a large tract of country 
of which at present but little is known. The chief 
engineer, Mr. Armstrong, has also gone out to 
examine the site for a bridge over the Wyne 
Gunga, at Bhumdara, which will be the largest en- 
gineering work on the line, next to the cuttings 
and tunnelling that will be necessary at the Ghat 
Ranges, which divide Chutteesgurh from the Nag- 
~ country. The river Kumban is to be crossed 

yy the line over the masonry bridge at Kamthee, 
which was being built for the road between Nag- 
poor and Jubbulpoor, and is now nearly com- 
pleted. 

A committee, composed of Colonel Fife, R.E., 
Colonel O'Connell, and Major Haig, R.E., has 
been directed to meet without delay at some point 
of the Indts Valley Railway Extension, between 
Roree and Kotree, to decide whether the line shall 
run on the right or left bank of the river. The 
committee are required also to provide, if possible, 
that the line selected be such that the railway works 
need be no impediment to the irrigation from the 
river of the adjacent lands. There is, therefore, 
some prospect that this “ missing link,” so long 
urgently demanded, will be actually constructed 
at last. 

In the North-Western Provinces the Government 
are believed to be in possession of complete surveys 
for a railway between Moradabad and Seoshea, 

Lastly, the proposed railway from Verawul, a 
port on the south coast of Kattywar, to Joonaghur, 
the chief town of the state so named, is of interest 
mainly as being the first work of the kind likely to 
be carried out entirely within the bounds of a native 
state, and solely with its own funds. The country, 
though not difficult, is such as will involve more 
outlay oa mile than would be the case on any line 
proceeding from the east coast of Kattywar towards 
its centre, And though there will, no doubt, be 
sufficient traffic to pay for an inexpensive railway 
from Verawul to Joonaghur, the second-class cotton 
of that district cannot, either in quantity or price, 
afford such charges as would be easily borne by the 
products of eastern Kattywar. 





STEAM FIRE ENGINE TRIALS. 

Tue town of Preston is in want of a steam fire 
engine, and the municipal authorities, having come 
to the decision that such an engine should be 
bought, followed the example of the municipal 
authorities of many other towns, and invited Messrs. 
Merryweather and Sons, and Messrs. Shand, Mason, 
and Co., to each send an engine to Preston for 
trial. The competitive trial thus brought about 
came off the week before last, with the results 
which we recorded in our last number. 

The trials were watched on behalf of the autho- 
rities by six local engineers, three of whom reported 
to the sub-committee in favour of Messrs. Merry- 
weather's engine, and three in favour of Mesars. 
Shand, Mason, and Co.'s. The sub-committee, 
after some discussion, reported to the General Pur- 
poses Committee in favour of Messrs. Shand, Mason, 
and Co.'s engine, but we hear that this decision has 
not been accepted by the last-mentioned committee, 
and that, so far, no definite decision has been ar- 
rived at. But—many readers will say—all this, 
although, no doubt, interesting to the people of 
Preston, and to the rival manufacturers, possesses 
but small interest to the general engineering publie, 
and, so far, these readers will be right. But the 
steam fire engine trials at Preston are a fair ex- 
ample of such trials generally, and in this repre- 
sentative capacity they are worthy of criticism. 
We have now before us the report of the six en- 
gineers appointed to watch the trials, and it may 
be worth while to analyse them, and show the 
grounds on which decisions were arrived at. The 
first report of the series—that of Mr. John Paley, 
of the Stanley-street Mills—is very brief, and, in 
fact, consists merely of « statement that the writer 
eae Messrs. Shand, Mason, and Co.'s engine 
yecause it got up steam sooner, used less eoal, 
‘worked with greater ease, and less appearance of 
strain than that of Messrs. Merryweather’s,” and, 
‘so far as could be observed,” threw water further 
and in a greater quantity. The second report, that 
by Mr. William Allsup, is also very brief, and gives 
a similar decision to the first, and for similar rea- 
sons. It also notices, however, a leakage of one of 
the pump barrels, and of the boiler, of Messrs. 
Shand, Mason, and Co.’s engine. Report number 
three is that from Mr. John Crawford Stevenson, 
and is in favour of Messrs, Merryweather’s engine, 
the writer sensibly remarking: ‘‘In choosing a 
fire engine, I should not be guided by this or 
that one burning three or four shillings’ -worth 
more fuel, or sending the water a foot or two 
further. I should prepare the one with the least 
complicated parts, as being more unlikely to get 
out of order, and, what is of the most importance 
of all, that can be more readily examined and re- 
paired, and be at work again in the hour of need, 
also the one that will prove more durable in the 
end.” With these remarks we cordially agree. 
The next report is that of Mr. M‘Kittrick, and con- 
tains a decision in favour of Messrs. Shand, Mason, 
and Co.'s engine, this decision appearing to have 
been arrived at for similar reasons to those ex- 
pressed in the first and second reports. The fifth 
report is that of Mr. William Atherton, of the 
Hanover-street Foundry, Preston, and it is in many 
respects the best of the series. Mr. Atherton is in 
favour of the purchase of Messrs. Merryweather’s 
engine, and he describes both engines fully, and 
gives good practical reasons for his decision. Like 
Mr. Stevenson, Mr. Atherton evidently attaches 
more importance to a careful examination of the 
mechanical construction of the engines than to the 
results of a brief competitive trial, and without en- 
tirely endorsing the opinions he expresses we hold 
that in this particular he is undoubtedly right. The 
last report is that of Mr. William Livesey, ‘who 
gives his decision in favoer of Messrs. Merry- 
weather's engine, on grounds which are sub- 
stantially the same as those advanced by Mr. 
Atherton and Mr. Stevenson. Mr. Livesey admits 
the superior steaming power of Messrs. Shand, 
Mason, and Co.'s ljoiler, as do also Mr. Stevenson 
and Mr, Atherton,| but the two latter gentlemen 
consider that this quality does not compensate for 
its want of accessibility for repairs, 

We have no desire to influence the decision of 
the Preston authorities, or to interfere with what is 
really but more or less a trade competition ; but we 
cannot help expressing our opinion that such com- 
petitive trials as those carried out at Preston really 
serve very little good purpose, If decisions were 
habitually founded on the data obtained at such 
trials, and from those data alone, the result would 





simply be the construction of ‘‘ racing” engines— 
pow a well adapted for giving showy results for a 
brief period, but utterly unsuited for the rough 
usage which fire engines have to withstand in 
regular service. The capability of withstanding 
such usage should be the thing sought after in 
selecting a steam fire engine. Such engines have 
to burn all sorts of fuel, have to evaporate all sorts 
of water in their boilers, and must be capable of pass- 
ing various small odds and ends through t their pum 
without fouling the valves. Further, in case the 
valves should foul, theyshould be so arranged as to be 
very readily accessible for clearing, a few minutes’ 
ike more or less, being under some circumstances 
all important. The boiler also should be carefull 
examined to ascertain that it is of ample strengt 
for the working pressure, and it should be so con- 
structed as to be readily accessible for examination, 
and not liable to be entirely disabled by a minor 
failure, while the arrangement of the whole ma- 
chine should be such that the working parts are not 
liable to be strained in traversing rough roads. 
Another matterjwhich seldom receives such attention 
at fire engine trials as it deserves, is the amount of 
attendance the engine requires when working. At 
a trial it is all very well—if the judges allow it—for 
an engine to be watched, and lubricated, and fired by 
three or four attendants, but it should be borne in 
mind thatin practical working there can be no nursing 
of this kind, and that an engine which requires this 
nursing may come badly off in the long run. Really, 
if a competitive trial is held ‘at all, each competitor 
should be required to state how many men he re- 
quires to work his engine, and during the trial this 
number and no more should be allowed to interfere 
with the engine on any pretence whatever. We 
could say much more on this matter ; but in doing so 
we should probably be led to make remarks bearing 
directly on the Preston competition, and this, in the 
present state of that competition, we have no desire 
to do. For the present, therefore, we dismiss the 
subject of steam fire engine trials, but we shall pro- 
bably return to it on an early occasion. 








THE ALBERT MEMORIAL. 

A PARAGRAPH, originating with some cheap journal 
hailing from the western suburbs of London, has 
lately been going the round of the papers, and has 
eaused no little uneasinéss in the minds of the 
eer as to the stability of the Prince Consort's 

femorial in Hyde Park. The paragraph in question 
set up in leader type, sagely aunounces that “ grave 
doubts prevail with regard to the safety” of the 
Memorial. It then continues: ‘‘The rods are still 
left—temporarily we are assured—from cap to cap 
of the columns across the arches, notwithstanding 
the comments they excite. Architects and builders 
say that it will not be safe to remove’ the ties ; 
some say further, that the structure being insecure, 
those rods are not sufficient to hold it well together. 
The weakness of the design is one which charac- 
terises much of Professor Scott's work as an archi- 
tect. The thin granite pillars of Kensington new 
parish church suggest the same idea of being un- 
equal to the strain which is put upon them. But 
there they bear only a small share of the weight of 
the pile of masonry ; while at the Memorial in the 
park the canopy and spire weigh more than a thou- 
sand tons, and the whole of this superincumbent 
mass is borne only upon four thin columns.” 

So far our West London contemporary, who had 
better have employed a professional man to look 
into the matter than have deputed its office boy to 
string together such a tissue of nonsense as the 
above. It is quite true that the light iron ties 
which were used to hold the arches in during their 
construction still remain in position, They were of 
no use whatever after the work had set as regards 
the structure; they were, however, retained as 
being useful in aiding to support a screen around 
the statue of the Prince Consort when required, 
and for this purpose they have occasionally been 
used. There is, however, some justification for the 
statement after all, although a little inquiry would 
have prevented the cir jon of such a fallacy 
with regard to the stability of the structure. The 
justification lies in the fact that—as pointed out by 
us in an article upon the Memorial at page 447 of 
our last volume—the structure presents the anomaly 
of one having arches which are really doing no 
work whatever as such. The masonry above the 
cluster of nine massive granite columnus—not one 
thin one as stated by our contemporary—is com- 
posed of extra large stones, having no vertical 
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joints over the columns, and so arranged as to|rifle .577in. bore, costing 41,323/. There were |THE ARCHIMEDEAN SCREW PROPELLER. 
render the latter practically continuous to the top | 1,045,705 Martini-Henry .45 in. costing| A» the of the Institution of Civil 


of the spandrils. At this level are two heavy box 
girders connected together at the centre X fashion, 
each end resting over one of the four clusters of 
columns. The ends of these girders are built into 
the masonry, and tie in the work at this point, so 
that the arch has little or nothing to do, What 
little thrust there may be from it the columns, 
they are far more than able to bear, ire. Rifas gay 
by the superincumbent mass above, which our con- 
temporary rightly puts at a thousand tons. 

As —— observed by us, if the arches were 
doing their full work, flying buttresses would have 
been required at each angle of the Memorial, As 
it is, the girders relieve them, and if even they 
should act, they will find ample resistance in the 
columns which are aided by the weight above, 
which becomes converted into resistance below. 
Whoever the architects and builders are, whose 
opinion our contemporary quotes, they can have 
but little knowledge of practical construction if 
they could not see, from the very arrangement of 
the tie rods, that they were merely intended to 
hold the work together while it was green. We 
certainly take exception to the gaudy character of 
the Memorial, and we question ite utility, but we 
by no means believe in its insecurity. It is highly 
probable, however, that the obnoxious rods will be 
removed to-day, perhaps before these lines are read, 
and we trust that the fears of our contemporary will 
then be abated, and that the “ grave doubts” which 
it has conjured up will subside. 


ARSENAL EXPENDITURE. 

Tue latest published official reports upon the 
annual expenditure of the several manufacturing 
establishments under the War Office extend only 
through the year ending April, 1370. The precise 








figures of outlay since that time, therefore, are not | } 


available, but the returns alluded to are at least in- 
teresting, and worth recording. The balance sheet 
of the Royal Gun Factories, Woolwich, shows an 
amount of 350,941/., which includes 107,656/. for 
articles in stock or unfinished on the 3let March, 
1870, and 202,616/. ascribed to the production 
account, besides 33,515/. charged to the same items 
on account of interest of working capital and depre- 
ciation expenses. Altogether 152,183/. went for the 
manufacture of different calibre muzzle-loading 
guns and the conversion of cast-iron ordnance 
into steel-lined rifles. Of this latter class there 
were 225 eight-inch 65-cwt, cast-iron guns converted 
into 64-pounders at a total cost of 21,648/., and 
there were 43 rifled bronzed 9-pounders made at a 
cost of 3349/. The largest number of one class 
manufactured was the 9-in. 12-ton rifle. Of these 
109 were turned out with an outlay of 96,641/., the 
material costing 54,235/., the labour 17,849/., the 
general expenses 10,9412, and the expenses charge- 
able to interest and depreciation 13,616/. Only six 
7-in. 6}-ton guns were manufactured, costing 
5154. 108. each. There was one 10 in. 18-ton ex- 
perimental smooth-bore made for 1237/., and 19 
10-in. 18-ton rifles, which absorbed altogether 
24,158/. There was also one 12-in. 25-ton gun 
built at an outlay for material of 10307, for labour 
of 346/., for general expenses of 210/., altogether 
1586/., or, including interest and depreciation, 
1846/. There were in addition six small 7-pounder 
steel guns made, weighing 150 Ib. ‘These cost, col- 
lectively, 208/. 

The statement of miscellaneous expenses during 
the year is as follows : 


£ 
Manufacture of fittings, &c., for various guns 10,882 
Miscellaneous services... wee eo ow» 18,320 
Manufacture of fittings for smooth-bore ordnance 1,103 





£30,305 
In the manufacture of blooms and iron mate- 
rial was employed to the value of 35,185, and 
labour to the extent of 6739/. The total amount 
chargeable under this head was 53,643/. 

Turning to the balance sheet of the Royal 
Laboratory at Woolwich, we find that the amount 
credited to that pcs during the year was 
316,388/., or including interest on capital, and de- 
preciation on buildings and machinery, 349,597/. 
There were made during the year 57,695 empty 
rifle shells, at a cost of 60,265/. Of these 19,882, 
costing 17,360/., were for 7 in. muzzle-loading rifles, 
and about 1350 shells for the 12-in. guns were made 
at an approximate cost of 5800/7. Of Boxer car- 
tridges there were made 10,972,830 for the Snider 





42812, and 1,000,000 carbine tauzzle-loading car- 
tridges, costing 2273/. For muzzle-loading rifles of 
the 1853 pattern, there were made 20,843,638 at a 
cost of 49,219/., and about9,000,000 blank i 

of all classes. wep mr ee argon 
apparatus were produced, costing i, 318 
signal rockets of all kinds, costing 503/. There were 
also 8274 of Hall’s war rockets, which cost 7221/. 
The above are some of the principal items which 
appear in the detailed accounts of the Labora’ 
Department. Turning to the statement of 

arms manufactured during the year at Enfield, we 
find that there were made 38,462 long Snider rifles, 
with bayoneta, &c., complete, the actual cost for 
each arm being about 24 lis. There were 2100/. 
short Sniders, with steel barrels, and 1260 of the 
same class, but with iron barrels. The first entries 
for the manufacture of the Martini-Henry rifles 
appear in this statement; they refer to the trial 
arms, distributed for actual service. There were 
212 turned out complete, with bayonets, costing 
14/. le. 3d. each arm, and li without bayonets, 
costing 13/. 8s.24d. Of course, this excessive price 
was due to the fact that these rifles were of novel 
mechanism, requiring special and costly hand- 
labour, no tools having been made for their con- 
struction or their conversion at that time. 

We may refer to one other set of accounts con- 
tained in these returns, namely, the production of 
powder at the Royal Gunpowder Factory, Waltham 
Abbey. The amount manufactured during the 
year ending March, 1870, was aa follows : 








Description of powder. | Quantity. | Cost. 
Barrels. ££ « 4 
R. F. G. 2,893.58. 18,802 16 
R. L. G. ; ; we) 040.64 17,654 16 1 
Martini-Henry 143.05 1,199 0 2 
Ore o tts 47.83 434 4 7. 
Rocket composition ‘ 201.00 649 5 3 
Meal! ... bes - cad 79.50 273 8 3 





7,405.61 | $9,06%10 19 


The above amounts include the proportion charge- 
able to interest on capital and to deterioration. 











THE 35-TON GUN. 

Tue 85-ton gun appears to be a very refractory— 
almost a War Department Frankenstein—a monster created 
only to give trouble. It won't burn powder as its lesser 
brethren do, nor will it give the results anticipated by the 
sages of the War Office. Jt is given to indulging in all 
sorts of freaks and vagaries never known in the science of 
gunnery before, and in fact bids fair to become a white 
elephant to the Government. On its first proof, owing to 
its eccentricities, it set the Committee on Explosives to work 
again, and having tried some further experiment with 
R.L.G. and pebble powder,* they came to the conclusion 
that the latter must be the correct thing. And soon Wed~- 
nesday last the committee, in conjunction with the superin- 
tendent of the gun factories, met at Woolwich and fired the 
monster five times, It was intended to have fired twelve 
rounds, but the programme was not carried beyond the 
fifth round. The proposed course was four sets of three 
rounds, each with 110 Ib. and 115 Ib. of Waltham pebble 
and Belgian pebble powder, respectively and alternately, 


with 700 Ib. projectiles. ‘The object of the trials was to} and 


ascertain the velocities and pressures obtainable with these 
charges. Accordingly three crushers to ascertain pressures 
were placed in the gun ; one in a copper cap at the base of 
the chamber; another at the base of the vent, and the third 
in the rear end of the projectile. The velocities were taken 
by screens in the usual manner. The copper cap was 
crumpled up at the second round, and was not re 

until the fifth round. What were the results of pressure 


and velocity, is known only to the officials at present, who | ; 


were especially careful to keep the information to themselves. 
Judging from past experience with pebble powder in the 
35-ton gun, we conclude that the results in the present case 
cannot be otherwise than unfavourable. In previous trials 
the pressures have varied greatly, ranging from 21 to 
63 tons per square inch, whilst the velocities have rarely 
reached 1320 ft. We still incline to the opinion expressed 
in the article to which we have already referred, that a 
smaller kind of pellet powder would give better results in 
this monster. At any rate the committee ought to try it, 
and having virtually failed in all previous triala with the 
pebble powder, we presume they will do so. 





Tue Lzeps Berpez.—The Committee of the Council 
having charge of the arrangements for the reconstruction of 
the Leeds Bridge, have decided to recommend the Council 
to secept the tender of Mr. David Nichols, to execute the 
work for the sum of 15,3191. @s. The engineer is T. Dyne 
Steel, Esq., C.E., Newport, Monmouthshire, the gentleman 
who got the second prize in the competition. 





was obtained, which, by the performance of the operations 
sodhoshes the ols, led to an pees ore two 
‘actors, factor a uation 

Seman e tales coaliane of Ue suber The first of 
these being integrated gave for its solution the whole family 
of ordinary helices which were the surfaces of east work. 

The second factor was the differential equation of the re- 
quired surface, the treatment of which was given in the 
paper inextenso. It led at once, and very simply, to an equa- 


namely, tan. 99 = © tan. 20, From this it was at onee de- 
ducible that the surface of the blade at the axis cut the plane 
of rotation at an angle of 45°, while the common helix cut it 
at 90°, and therefore acted powerfully in the dead water to 
propel the ship, just where the common helix had no pro- 
pore ower, Seeker fe ee eeee Se 
at hain, oo bend 
The paper 


then proceeded to determine the pressure of this 








* See Excinseniya, page 261, present vol 
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LATENT HEAT OF GASEOUS CARBON. 
To tus Evitos or Exoiseseine. 

Sin,—Thioking that the enclosed correspondence . will 
interest those of your readers who are engaged in metallurgy, 
I hope you will find a place for it in your paper. That the 
latent heat, when C becomes gaseous, or when CO, is re- 
duced, is not equal to 5679 but to 3458 units of heat wiil be 
evident by the following remarks. Let us assume with Mr 
Bell that by the combustion of 1 kil. CO inte CO,, 7900 cal 
become free, by the combustion of 1 kil. C inte CU 2221, ana 
of 1 kil. CO inte CO, 2433 unite of heat. One kil. of CO 
burnt with 4 kil. O into 14 kil. CO, evolves 24445 units of 
heat. Tn one kil, CO are 9 kil. C in a gaseous state, andevolve 
24% units, therefore, a whole kil..C burnt with 14 kil. O int 
23 kil. CO must evolve ¢X 2433= 5879 units. But, accord 
ing to the experiments, only 2221 calories are free, it follows 
that 5679 —2221 3455 calories become latent, when solid 
earbon is transformed into CO, On the other hand by the 
combustion of 2, kil. CO (in which 1 kil. © is contained 
with 14 kik O into Bj kil. CO,, there will be evolved 2} x 
2433, viz , the whole 5079 calories become free, because C in 
CO is already in a gaseous state 

The action which takes place in the reduction of CO, by 
C to CO, is asfollows, By the combustion of 1 kil. C into 
CO,, 7900 calories have become free. In the reduction of 
COs by C to CO another part of C is made gaseous, for 
which 345% calories are consumed, therefore 7900—3458=— 
+442 cal. remain, which is as much as 2 kils. C would have 
evolved if they had been burnt direct to CO, viz., 2x 2221. 

The process of the reduction of CO, may be considered in 
ta wihg wey 

1 kil. C burnt with 22 kil. UO int phil 

CO. evolve 4J0U cal, 











The so-formed 3] kil. CO, in contact 
with heated carbon decompose int 
2) kil. CO and 1, kil. O. These 24 kil 


a r> a6 much heat a6 Were fj «l 
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Georgs-Marien-Hiitte, near Osnabriick, 
Mr I, Lowthian Beil. March 14, 1871. 

Dear Sir,—You will fiad in mine of the let inst. that the 
heat made latent by one weight-unit of C becoming gaseous, 
or what is the same by the reduction of CO,, is not 6679, but 
3458 calories per weight-unit. You will find further on in 
your pamphlet (page 20, of translation by Tunner) the same 
correct figure 3408 calories for the C which passes out of the 
gaseous state in CO into the solid in the pig iron. You 
yourself, therefore, show the correctness of this figure 3458 as 
the latent heat of C, though I do not accept this theory of the 
carbonisation of pig iron as the correct or only aeting one. 

On the other hand, the heat which becomes latent by the 
reduction of carbonic acid from limestone (page 35) under 
head 10 is pot 1.64 5679=9314, but 1.64 3458=5671 
ealorics 

Following the caleulations in your pamphlet, in which 
this figure 3458 plays a prominent part, we find a table of 
results by these calculations on page 72. For the furnace of 
1% ft, height at Clarence, on aceount of “the joss by the re- 
duction of carbonic acid of the limestone charge,” not being 
2.1 x 5679= 11925, but 2.1 x 3468=7261 units of heat, the 
juantity of heat which remains for the chemical action 
armounts to 25,066 instead of 20,402 calories. The loss of 
beat in the zone of chemical action by the reduction of CO,, 
not being 1.4 x 5679=7250, but 1.4 3458= 4841, the chem- 
eal action has not absorbed 38,008 but 34,899 calories. There- 
fore, there is in the zone of chemical action not a decrease of 
808 cal., but an increase of 2301 calories. For this reason there 
remain in the escaping gases at the furnace top not 20,402 — 
108--19.594, but 25,068 + 2201=—=27,367 calories. As it is 
sssumed that the gases absorb 19,113 calories, the difference 
between the two calculations is not a surplus of 441, but one 
of 8254 calories. For the same reasons there is at the 80 ft. 
furnace at Clarence not a surplus of 408, but one of 5510 cal. 
So for the furnace at Ferry Hill of 103 ft. height, there is not 
a loss of heat of 10,362, but only one of 1455 calories. We may 
assume that in this furnace the several zones will have other 
temperatures than those of a lower one, which receives pro- 
portionately more blast ; the chemical processes will also go 
on differently. Were the cireumgtances equal the loss pro- 
bably w wuld bec une a surpius. , 

Whilst you adopt for the heat becoming latent by the 
reduction of CO, tke too high figure of 5679, Schinz takes 
in his “ documents” 2400, which is too low, and which should 
be 3200 aceording to the other figures ad: pted by Schinz. 
Sching therefore finds ail quantities for one weight-unit Cc, 





by the combustion te LV, vi 23> 
Ziad 79 
A second kil C by its combustion wit! 
is OJ which has me free by the 
last process, evolves $221 
Difference 3408 
These 3458 ca). represent at re ! latent by the 
reduction of 3§ kil. CQ, ¢ ; CoO ] remainder == 4442 
} been evolved by th ' note to CY 222] 
lo repeat the foregoing results; 
1 weight-unit ( burnt to CO evolves 567 5] s, of which 


3458 eal. are latent and 2221 free 





800 ealories too high, and all his caleulations and conclusions 
in his “documents” and later supplements are incorrect. 
My views on this subject I have communicated to bim. 

I have preferred to address these remarks personally to 
you, and pot by publishing them, hoping that using them 

u will eome to other conclusions, and find means of making 
these available to the ironmasters. 

Yours respectfully, 
F. Léruayy. 


The Hail, Washington, March 27, 1871. 

Mons. Liuirmann. 

Dear Sir,—The calculations made in my previous work on 
the heat of blast furnaces contain some errors, and among 
others those you are kind enough to point out. The fact is 
the manuscript was prepared in a great hurry, and my 
assistant, as well as myself, overlooked that when CO, is 
reduced to C, two equivalents of C are raised to CO, which 
accounts for the discrepancy in question. These are, I hope, 








all guarded against in 2 more important work, which was in 
the press at the time I received the letter you have done me 
the honour of writing to me. 
lt seems to me M, Schinz has committed more serious 
errors than those you allude to in his work on the blast 
7 ] remain, &c., 
lL, Lowrnian Bex. 


furpace. 
Georgs-Marien- Hutte. 


NOTES FROM THE NORTH. 












l weight-unit CO burnt te CO, ¢ ves at mak free 
«% ai 6. 
weigt u co ' g wit | ( 
} to CO. « and make fre +9 calor 
seig itcof Ct} to CO , l s. of 
w h 34 eal. ar af 1 1o% fy 
I rv mun, & 
F. Ligases 

Georgs- Marien- Hiitte, 1 Osnabriick, April 6, 1471 

( r Marien- Hiitte, near Osnabriick, 
Mr. I. Lowthian Pell March 1, 1871. 

Dear Sir,— Thanking you for the communitations thr: uch 
Mr. F.. w you allow n nake some observations about 
your caleulutions, which w perhaps ¢ batter insight 
into this sub; to many w! sve not been 1uch engaged 
with it as you 

Referring to tl calculation with regard t he calories 
I ed by the mbustior fi kil. C bes th fuyeres 
(see page 10 of your pamphiet as translated by Mr. Tunne: 
into German), allow me to stat 

Ad That the redaction of CO, into CO by the heated 

coke immediately above the tuyeres not ab- 
sorb, as asen ed. but mly 31 ' calories 
ad. 9. That the thas formed CO, changed by the O 
Fe, O, again into CO,, does not produce 64679, but 
1 * calories. t 

4 4. That the forr 1CO, ag , a be the « 
reuniting ke te Ut 01 i i but 6916 | 
ecaporics | 

Int etical case the pr ced ca wh h corre. | 
o} . skil. C are not equal to 7900-+5679= 13579, | 
but t 19 hor whilst the calories ab- 
sort are not 56794 6679=11,358, but 34484-6916—10 374, | 
the difference, therefore, is not 13,579 14582221, but | 
19,258 — 10,374=— 8884 units of heat As in the assumed 
theoretical ease (see page 10) for each kil. C burnt before the | 
tuyeres three other kil.—altogether 4 kil. of C—have to be | 
introduced into the furnace, and there would he produce lon | 
a ant of the above figures | 

For each kil. of C burnt before the tuyeres 8854 cal. 

For each kil. of C brought into the furnace” 71 | 

s eee | 
4 

It will not be necessary to prove to you the correctness of | 
the above numbers; but perhaps you might our your | 
readers with the arguments to enable them to aceount for | 
their origin. 

if you should not think ill of the liberty I have taken in 
sending you this communication, | shall give you my views 
at her calculations your pa et in my next letter. | 


lr. LoepMayy. 


The Hall, Washington, March 11, 1871. 
Mr. Liirmanr. 
Dear Sir,—I am obliged by your letter of the Ist inst. At 


an carly opportunity I shall look over my estimates. but 

being very busy with a new work, I fear some little time will 

elapse befor: this can be done Praw ace tmy t k or 
your friendly noti fmy work 

7 ‘ Yours faithfully j 

lL. Lowratax Baw. | 

rgs-Marien- Hitte, | k 


Grascow, Wednesday. 
Glasgow Pig-Tron Market —Since last report there has 
been a good deal of animation in the pig-iron market. On 


|} one or two days there was a considerable amount of firmness 


and a large business was transacted. Prices were at 55s. 14d. 


| to 56. 2d. cash, and 55s. bid. one month on Wednesday last ; 


on the following day they advanced to 55s. 7jd. one month, 
and 65s. 4d. cash; and on Friday a good business was done at 

s. Od. cash, and 55s, $d. to 55s. 10d. one month. On Mon- 
lay there was a further advance, 5%s. 9d. cash, and 56s., one 
month being paid for a good many lots. Prices were some- 
what lower yesterday, and even lower rates have been ac- 
cepted to-day. The shipments of Scotch pig iron last week 
were again large, the amount shipped being 18,019 tons 
igainst 16,386 tons in the guseguaiiens week of last year. 
The deerease on the year has now been brought down to 
001 tons. From America there are extensive demands upon 
the makers of Scoteh pig-iron. In some instances makers 
have recently raised their prices 6d. per ton, the Langham 
Company going to the extent of Is. per ton of advance. It 
is reported that several Ayrshire furnaces which have been 
out of blast for some time will be blown in shortly. 


The Finished Iron Trade,—Common bars remain, as a 


| rule, without alteration, although im some instances a few of 


the Coatbridge makers are asking somewhat higher prices. 
At Moss-end Lron Works the productive power is being in- 
creased by the erection of six new heating furnaces and a 
new mill—a large reversing plate mill, ond other necessary 
«ppliances. There is great activity throughout most of the 
finished iron works of Lanarkshire. At the Coatbridge Tin- 
pl Works the orders in hand cannot be overtaken fast 
nough. There is no great pressure of orders at the foun- 
dries, but still the makers of heavy castings do not complain 
want of work 


Ransome, Rapier, and Deas's New Tramway.—The new 
form of tramway patented by Messrs. Ransome, Rapier, and 





Deas is already fast coming into repute. A portion of it has 
been laid along the south side of si harbour by way of 
experiment, where it has been inspected by many engineers, 
promoters of tramways, and other persons. I understand 
that the Glasgow C tion Gas Committee have giveu 
orders for 700 yards of the new tramway to be laid down in 
eonnexion with their works at Dalmarnock. The Anderston 
Foundry Company have applied to the patentees for the ex- 
elusive right to make the tramway in Scotland. 

Oficial I tion of the Albert Bridge—This bridge, 
which spans the Clyde at Glasgow bet ween Saltmarket-street 
and Crown-street on the site of the Hutchesontown Bridge, 
was officially inspected this afternoon by the Bridge Trus- 
tees, the Clyde and representatives of various other 
public bodies. Every person was greatly pleased with the 
substantial and some appearance of the bridge, and 
ae credit was accorded to the engineers, Messrs. Bell and 

filler, of Gi , and to the contractors, Messrs. Hanna, 
Donald, and Wilson, of Paisley. It is expected that the 
bridge will be taken over by the authorities from the con- 
tractors, and opened for the use of the public on the Ist of 
May. Lunch was served in the New Halil of the Justiciary 
Buildings from which an excellent view of the bridge is ob- 
tained. The Hon. the Lord Provost presided. 


Reduction of the Glasgow Water Rate.—The introduction 
of the Loch Katrine water supply into Glasgow has proved 
to be such an extraordinary financial success that the Finance 
Committee of the Water Commission, at their meeting on 
Monday last, resolved to recommend that henceforth there 
shall be a further reduction of the water rate to the extent 
of one penny per pound of rental to consumers within the 
municipality, making it to them eightpence per pound. The 
charge to consumers in the suburbs is also to be reduced in 
two instances and made uniformly 1s. per pound of rental. 
The maximum rate for water jar Maa? 5d meter is to be re- 
duced from sevewpence to sixpence per 1000 gallons. I am 
inclined to think that Glasgow is not surpassed by any large 
town in the kingdom for the cheapness of its water supply. 


Opposition to the Edinburgh and Districts Water Bill.— 
An arrangement has been come to between the promoters of 
this Bill and the Duke of Buccleuch, Lord Napier, and the 
Earl of Wemyss. The opposition. which was threatened. by 
those noblemen will now be withdrawn. The opposition 
within the City of Edinburgh does not seem to make much 
progress, and it is even feared that it will collapse from want 
of funds to carry iton. Of late the hobgoblin of water fleas 
has been raised to frighten the people with reference to it, 
and in one of the Edinburgh papers of to-day there is given 
a rough illastration of one of the creatures, the Daphnia 

ulex, one of the Entomostraca. Mr. Beardmore, C.E., 
ately went over the estimates for the satisfaction of the pro- 
moters of the St. Mary’s Loch Scheme, and in almost every 
item he agreed with the corrected estimates of Messrs. Bate- 
man and Stewart. 


Industrial Partnerships in the Iron and Shipbuilding 
Trades.—The London eo ndent of the Dundee Adver- 
tiser states that the system of industrial ership, with 
which the name of Mr. H.C. Briggs is so honourably asso- 
ciated, is about to be adopted on a large scale in the west of 
Scotland. He says he has been told, on very good authority, 
that a noted firm of ironmasters and a celebrated firm of iron 
shipbuilders and marine engine-makers, both connected with 
Glasgow, are shortly to enter into an arrangement with their 
employés similar to that which is in operation at Messrs. 
Briggs and Co.’s colliery.. The details of the scheme have 
not been definitely settled in either case, but it is understood 
that itis the intention of the two firms to propose terms of 
co-partnership to their workmen in some respects more ad- 
vantageous to the latter than those in force at Messrs 
Briggs's colliery. 

Withdrawal of the Opposition to the Edinburgh Tramways 
Bill.—The opposition with which the Edinburgh ‘lramways 
Bill was threatened has now been withdrawn, and tbe Bill 
will now, in all probability, be passed as an unopposed mea- 
sure, and the proposed tramways put intooperation. Messrs. 
Croall, the extensive omnibus proprietors, were the principal, 
if not the only, opponents of the Bill, but their opposition 
was bought up by the promise that that firm should provide 
the horses for the tramway carriages. 


Death of the Oldest Engine-Driver in Scotland.—John 
Mann, a servant in the employment of the Caledonian Rail- 
way Ve died at his house, Motherwell, on Wednesday 
mornin - He was the first locomotive engine-driver in 
Scotland, having come from the North of England to drive 
the first engine on the Old Monkland and Kirkintilloch Rail- 
way about 37 years ago. It is further said that he was the 
oldest driver in the world. 


Telegraph Cable across the Forth.—The second telegraph 
cable which is to connect the new circuits recently completed 
in the North of Seotiand with those in the south, was laid 
last week across the Firth of Forth, between North and South 
Queensferry. No fewer than eight wires now join London 
and Edinburgh with Dundee, l’erth, Aberdeen, and inter- 
mediate districts, and, with the successful accomplishment 
of the sea section of the route, through traffic may now be 
maintained by means of al! these corinecting lines. 





Texas Paciyic RatLroap.—An Act to incorporate a Texas 
Pacifie Railroad Company became law last month. The Com- 
missioners for carrying on the line held their first meeting on 
Saturday. 





Tasmanias Mary Linz Kattrway.—Mr. Henry J. Wylie, 
M.L.C.E., the consulting engineer for the above proposed 
line of railway, sailed from Southampton on Saturday last. 
He will examine the country between Hobart Town and 
Launceston along the route of the proposed line, which will 
be wbout 146 miles in length, the gauge is to be 3 ft. Gin., 
with maximum gradients of | m 40, and the road laid with 


’ 40 Ib. rails. 
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FOREIGN AND COLONIAL NOTES. 

Illinois and St. Lowis Bridge.—-The works of this brid 
are progressing satisfactorily. The eastern abutment of t 
bridge which was at first intended to have been built upon 
piles has instead of this been placed on the solid rock at a 
distance of 110 ft. below the river. 


Traction Engines at Constantinople.—A traction engine 
which has been working for some time at Tophaneb, recently 
steamed through the principal streets of Constantinople to 
the square of the Seraskeriat, where a number of experiments 
were made with it in the presence of the Seraskier, Prince 
Youssouf Izzedin, and a number of officials. 


Cronstadt. — The fortifications of Cronstadt have been 
resumed with vigour. The seaward batteries are to be pro- 
tected with iron shields 10 in. in thickness, and are to he 
mounted with guns of very heavy calibre. 

Steam Navigation on the Amazon.—The Amazon Steam 
Navigation Company's boats have commenced running up to 
Loreto in the Republic of Peru. The Steam Navigation 
Company known as the Fluvial Paraense has paid a fourth 
dividend of 12s, per share, equivalent to 12 per cent. per 
annum. A steam dredge is about to be placed on the Arary 
for the improvement of its channel and to prevent the inunda- 
tion of the pastures of the island of Marajo at the mouth of 
the Amazon. 


Russian Railways.—A coneession has been granted by the 
Russian Government for the construction of a cross-line from 
Tula vid Kabouga to Viazma, uniting the Moscow and Koursk 
and the Moscow and Smolensk lines. The projected line, if 
carried out, will cross the Oka and Ygra rivers, and will 
extend about 170 miles from point to point. The first section 
of the Kiev and Brest line will be completed this month, 


Houses in Philade [phia.— Recent official returns showed 
a total of $4,446 brick houses in Philadelphia. There were 
besides, 7385 stone houses in the city and 12,472 wooden 
houses. The aggregate number of houses in Philadelphia 
was thus, 114,503. This total did not include mills, rail- 
road depdts, car houses, buildings occupied for charitable and 
benevolent purposes, Government buildings, prisons, &c. 


The Suez Canal.—It is still rumoured, at Alexandria, 
that M. de Lesseps is negotiating for the transfer of the 
Suez Canal to an English company. The Viceroy of Egypt 
who holds half the shares or thereabouts, would probably be 
giad to convert his holding into cash if there were any chance 
of his doing so profitably. 

Baku Dock.—A large dock is being constructed at Baku 
(Russia). The dock accessory works comprise a great breaks 
water of hewn stone and a wooden stage of 980 ft in length. 

Great Southern Railway of Buenos Ayres.—The Rancho- 
branch of this line was opened for public traffic, March1. It 
is expected that the line will soon be completed through to the 
Salado 


Erie Railway.—The Erie Railway Company is about to 


expend $6,000,000 in building a narrow gauge line from 
New York to Buffalo and in equipping the same. The 
$5,000,000 are to be raised by mortgage. 


Belgian Rails.—The exports of rails from Belgium ex- 
perienced a great contraction in January, having amounted 
1 that month to only 215 tons, against 7753 tonsin January, 
1870. The exports of plates and other descriptions of iron 
from Belgium also appear to have experienced a considerable 
cline in January 


Indian Service.—The civil engineers of the Indian 
Public Works Department are about to memorialise the 
Secretary of State with reference to leave, pension, and status. 
Two meetings have lately been held in Calcutta, and a work- 
ing committee has been formed 


{ Great Russian Bridge.—A great iron bridge has been 
thrown across the Dniester at Beuder, which bids fair to 
rival that across the Dneiper at Kiev, hitherto considered 
the finest in Russia. The bridge has three spans, and it pro- 
vides both a railway and a carriage road. The line of rail- 
way isa double one, and the width of the carriage way is 
nearly 20ft. The height of the rails above the level of the 
river is 69 ft. The whole time occupied in the construction 

f the work was 17 months. 


Railway Extension in Brazil.—The Brazilian Government 
has granted concessions for a line of railway between the 
Barra Mansa station of the Dom Pedro Segunda Railway and 
the city of San Paulo, and for the utilisation of coalfields at 
Ararangua in the province of Santa Catharina. 


Railways in Nova Scotia.—Nova Scotia appears to have 
become imbued with the spirit of railway enterprise. The 
Colonial legislature now assembled at Halifax has been dis- 
cussing resolutions for surveys of lines to connect the capital 
with the western and south-western counties of the colony. 
Only one survey has, however, been actually authorised, viz., 
for a line from Annapolis to Liverpool, and this was adopted 
by a majority of one ouly. 


Baltimore and Ohio Railroad.—In the course of last year 
the Baltimore and Ohio Railroad Company laid down 4329 
tons of steel rails in repairing the tracts on its “ main stem.” 
Nine locomotives were also added last year to the rolling 
stock on the main stem and branches. 


Indian Maps.—A map of the Malabar district, prepared 
by the Indian Revenue Survey Department, has just been 
completed. Maps are now ready for the districts of Cad- 
dapah, Nellore, South Arcot, Tumevelly, Trichinopoly, and 
Malabar. 


Sebastopol —The annual Sebastopol dinner, at which 
nearly 80 of the “heroes of the siege” were present, has 
just taken place at St. Petersburg. The president enforced 
the advisability of every effort being made to raise Sebastopol 
to the position of the great emporium of Southern Russia 
aud the outlet of Russian commerce during the periodical 





suspensions of navigation in the Baltie and the Sea of Azof. 
He noticed the progressive advance of the Sebastopol and 
Lazovo Railway, and argued that that line would in time 
attract to itself the commerce of the Kharkov, Kiev, and 
Southern Russia generally. 


Coal in British Columbia.—Messrs. Powell, Gaston, and 
other gentlemen have been visiting the Comox district in 
British Columbia. This district contains some valuable coal- 
fields, and an effort is now about to be made to work them 
with the aid of Canadian and foreign capital. British 
— stands greatly in need of some such impetus as 
this. 


Road maine § in Turkey.—A new road has been made be- 
tween Peraand Therapia. It is stated to be a solid 
serviceable road, and it has been carried out at the rate of 
960/. per mile. 

Russian Steam Navigation.—The Russian Trade and 
Navigation Company has made pro for the establish- 
ment of a line of steamers upon the ban, a river draining 
the northern slope of the Caucasus and falling into the 
Straits of Kertch. Similar lines are about to be established 
upon the Obi and the Irtish in Western Siberia. The fourth 
of some steamers intended to open out regular communication 
with India and China has left Odessa. 


Social Life in Russia.—According to a medical report 
whieh has recently appeared, the average rate of mortality in 
European Russia is 1 in 26 per annum, and the annual in- 
tease of the population is 1.20 per cent. The urban popula- 
tion of Russia is less than one-tenth of the whole. Russia 
bas only 64 towns of above 20,000 inhabitants, 31 of above 
30,000 inhabitants, and only 5 of above 100,000 inhabitants. 
rm last are St. Petersburg, Moscow, Warsaw, Kiev, and 

essa. 


NOTES FROM THE SOUTH-WEST. 

Proposed Line of Steamers to New York.—Two gentlemen 
—Mr. Boyle and Mr. Laughiand—attended one of the South 
Wales and West of England coal and metal markets at New- 
port in order to interest the iron and tin plate masters 
present in a proposed line of steamers from Cardiff to New 
York. The new line of steamers will probably receive much 
support as it will prevent the necessity of shipments to the 
United States being made vid Liverpool. 


_ Newport Dock.—Several vessels have this week entered 
Newport dock (which had been undergoing repair), and the 
trade of the port is now resuming its accustomed appearance. 


Avonside Engine Company (Limited).—An extraordinary 
meeting of the shareholders of this company was held at 
Bristol on Friday. An amendment was made in clause 90 of 
the articles of association. A vote of thanks was unani- 
mously accorded to the new chairman of the company, Mr. 
E. Slaughter, and the proceedings terminated. 


The Rhondda Valley.—A wages dispute which has pre- 
vailed in the Rhondda Valley is now adjusted, and for the 
remainder of the month it is expected that something like an 
average quantity of coal will come down for shipment at 
Cardiff. 


Great Western Railway— Although the Great Western 
lailway Company named eighteen months as the period 
likely to be occupied in the extension of the narrow gauge 
from Swindon to Milford, the change is expected to 
effected in a shorter period. The conversion of the Great 
Western So ¢ has been generally hailed with satisfaction 
in South ak , and it can scarcely fail to give a further im- 
petus to Great Western traffic. The aggregate receipts of 
the system to April 9 this year amounted to 787,399/., as 
compared with 730,885/. in the corresponding period of 
1870. 


South Wales and West of England Coal and Metal 
Markets.—A fortnightly meeting was held at Cardiff on 
Monday, but not much business was transacted, the atten- 
dance being small. Considerable orders are stated to have 
been received from the North of England for an iron ore of 
which an analysis, was recently made. At Swansea, on 
Saturday, it was stated that some large transactions had been 
concluded during the week, and that trade generally wore an 
encouraging aspect. 

Pembroke Dock.—The population of this borough is shown 
by the eensus returns to be 1158 less than it was in 1861. 
This decline may probably be accounted for by large dis- 
charges of workmen from the dockyard during the past vear, 
Many of these able and skilled workmen have left England 
for the United States. 


Trade at Swansea.—\t appears from official returns that 
the namber of vessels using the port of Swansea in the first 
quarter of the current year was 1075, of the aggregate burthen 
of 158,719 tons, while the dues collected amounted to 4166/. 
In the first quarter of 1870, the corresponding number of 
vessels using the port was 1263, of the aggregate burthen of 
179,388 tons, while the dues collected amounted to 46261, 
The decrease arose from the general falling off in the trade 
between Swansea and the Continent. 


Trade at Cardiff—Large shipments of rails have been 
made at Cardiff. in one week nearly 9000 tons of rails were 
cleared. Steam coal has been a little less firm in price ; 
house coal has been stationary. 


Royal Agricultural Society of England.— A letter has been 
received by the Mayor of Cardiff trom the secretary of the 
Royal Agricultural Society of England, stating that a com- 
mittee of inspection from the Society will visit Cardiff om the 
20th instant. It was resolved at a Council meeting, held on 
Friday, that the Mayor and Aldermen, accompanied by Mr. 
Corbett, as the representative of Lord Bute, and Mr. Fisher, 
of the Taff Vale Railway Company, should meet the cow- 
mittee, and conduct them to the sight available for holding 
aa show of 1872, if desired. 





- ine fm oss 
Vale Railway.—The decline in the traffic of 
the teat Valo Railway is attributable tothe disturbed state of 


] as commenced 
American ports, The Artisan, screw steamer, 
iron ore from Bilbao ; other 
with similar cargoes. Mr. J. Gower, contractor, has a con- 
tract for the brickwork of some new patent fuel works which, 
with a new railway station, will soon be finished. 


Street Tramways.—At a special meeting of the Cardiff 


Local Board of Health on Friday, the promoters of certain 
street tramways agreed to lay t down in Mill-lane, sub- 
ject to the sanction of the local ies. No provisional 


order for the execution of the lines ean, however, be obtained 
from the Board of Trade until November. It is proposed 
to mars carriages each morning and evening at 4d. 
per mile. 

The Forest of Dean.—The collieries in the Forest of Dean 
are fairly employed. The iron trade is geucrally in a satis- 
patery —“e Ran copann for Forest irom ore continues 

‘ood; and altho uantities are being raised, there 
£ no great difficulty in Seven of it. 

Trade at Merthyr Tydvit-—The iron and coal trades con- 
tinue firm in this district, but no fresh contracts of impor- 
tance are spoken of. A good demand for iron is, however, 
anticipated on American account. 


The Welsh Export Coal Trade.—The exports of coal from 
Cardiff in Mareh amounted to 177,717 tons, as compared 
with 245,764 tons in March, 1870; from Newport, to 28,485 
tons, against 37,910 tons in March, 1870; from. Swansea, to 
45,624 tons, against 64,977 tons in March, 1870; and from 
Lianelly, to 6732 tons, against 18,410 tons in March, 1870. 
Difficulties with the miners and the disordered state of France 
— be seen to have left their impress upon laet month's 

gures. 


PRIVATE BILLS IN PARLIAMENT. 

Tux House of Commons reassembled after the Easter 
recess on Monday last, at which sitting the Brecon and 
Merthyr Tydvil Junction Railway; the Hounslow and 
Metropolitan Railway; the Lancashire Union Railways ; 
and the Metropolitan Railway Bills were read a third time. 
At the same sitting the Liv | Tramways; the Londoa 
Street Tramways (Extensions, &c.); the Mersey Railway ; 
the Ross and ormouth Railway; and the Scarborough and 
Whitby Railway Bill, were read a second tims. On Tuesday 
the Clayhithe Bridge, and the Cork Harbour and Curragh- 
binny Railway Bills were read a second time. 

The House of Commons Committee on Opposed Private 
Bills recommenced their sittings on Tuesday last. Jn Group 4 
(Sir Francis Goldsmid, Chairman), the competing schemes of 
the Bristol Pert and Channel k and the Bristol and 
Portishead Pier and Railway (Portishead Docks). Bills were 
further proceeded with, and several witnesses examined re- 
specting the relative merits of the proposed docks, The first 
of these Bills is to empower the Cor; ion of Bristol to eub- 
scribe to the undertaking of the Bristol Port and Channel 
Dock Company, and for other p . Power is sought 
by the Corporation to subseribe to the undertaking of the 
company sums of money not e ing in the whole 100,000/. 
under their Act of 1864. The second Bill is to authorise the 
Bristol and Portishead Pier and Railway Company to con- 
struct docks at Portishead Pill @ Bh the tatteuy and 
pier of the company, and to amend enlarge the existing 
Acts relating to the company, to alter an existing ment 
with the Bristol and Exeter Railway Company, and to enter 
into working agreements; to lay down narrow gauge rails 
on their own railway, and the Bristol and Exeter and Great 
Western Railways at Bristol. The capitel proposed is by 
shares, 195,0001. und by loan, 65,0002. 

Yesterday before the House of Commons’ Committees on 
Private Bills in Group 1, Mr, Denison, Q.C., was heard 
to open the case of the promoters of the East London Rail- 
way Bill. This isa to authorise the abandonment of 
certain portions of the authorised railway and to deviate 
from the levels of other portions, to authorise the company 
to purchase and take, for the purposes. of the deviated por- 
tions, an easement or right of constructing a rail by tunvel 
in lieu of purchasing absolutely the land. This is strongly 
opposed by the Metropolitan Board of Works, the Great 

astern Railway, and the various district Boards of Works. 
In Group 4 the com Se ee the Bristol Port 
and Channel Dock, and Bristol and Portishead Pivr 
and Kailway (Portishead Docks) Bille were further proceeded 
with when Mr. Coote, the engineer of the Humber Conser- 
vancy Board, was under examination. In Group 10, the 
opposition to the Edinburgh-street Tramways and . 
street Tramways Bills was withdrawn. The Vale of Clyde 
Tramways Bill was proceeded with, and Mr. G. —— the 
engineer of the com , wae under examination. ta 
of yg tenor oP wll i Gipde ® The object of the 1.11 
is to i of © ramways Com. » to 
pred srs, wt from Glasgow to Paisley, Sehundee 
and Govan, and from Port-G to Greenock and Gourock. 
The capital ee to be raised is 300,0001, by shares and 
prs onedel av. The further consideration of this Bill is 
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ENGINEERING. 


[April 21, 1871, 





PARLIAMENTARY NOTES. 

V’'aRLiamenwr met on Monday last after the Easter re- 
cess; but the business which has been got through during 
the present week includes but very few matters of en- 
gineering interest. Of Monday’s proceedings, in fact, the 
only matter we have to record is the fact that Mr. Bruce's 
Trades’ Unions Bill was read the third time and passed. 
On Tuesday the great feature of interest was the motion of 





Lord Henry Lennox that a committee should be appointed 
“to inquire into the circumstances which led to the dis- | 
missal of Sir Spencer Robinson from the post of Third Lord 
of the Admiralty by the Prime Minister.” Ultimately this | 
metion was negatived, on division, by a majority of 49; | 
but it evoked an energetic discussion which we think is 

likely to bear good results. As we have spoken of the | 
subject at length on another page, we shal] not say more | 
concerning it here. On Monday, also, Mr. Whatman again | 
brought the affairs of the Grand Trunk Railway of Canada 

before the House, and narrated at length the history of | 
that line, and commented upon its management, complain- | 
ing that there was no one upon whom the responsibility for | 
the financial failure of the scheme could be made to rest. | 
Mr. Whatman finally moved “that it was desirable, is 
order to put an end to misunderstanding, to define clear)y} 
the responsibility attaching to such undertakings.” This} 
motion, which was seconded by Colonel French, was, how- | 
ever, ultimately withdrawn, Mr. Whatman disclaiming any | 
wish to impute anything like fraudulent intention to the 
directors of the line, or to throw any doubt upon the good 
faith of the Canadian Government. 


MARINE BOILER FITTINGS. 
To raz Eprror or Exoixxreatne. 

Sin,—In your notice of the recently issued regulations of 
the Board of Trade respecting marine boiler fittings, you 
mention co and brass as substitutes for cast iron. May 
I be allowed to suggest that wrought iron will be found 
more suitable than any of the three and not more expensive 
than cast iron? With the appliances for welding, which 
many boiler makers now possess, there is no difficulty in 
obtaining any required form. 

I send you a specification of boilers to which tenders were 
received in February, 1470, and you will see that with the | 
exception of the grate-bars the whole was of wrought iron. | 

I am, yours obediently, | 

H. C. Covntmarp 
27, Duke-street, Westminster, April 18, 1871. 
— — | 





Harsours or Rervez.—The estimates of the amount re- | 
quired under this head of the Civil Service Estimates is | 
69,4761. Dover absorbs 20,0001, Alderney 21,485/., Holy- | 
head Harbour 25,2431., Portpatrick Harbour 400/., works at | 
Spurn Point 3501, and Harwich Harbour 2,000/. The last | 
item is a re-vote, and the estimated extra receipts payable to 
the Exchequer in 1871-2 amount to 2,560/. 





Tus tats Ma. Joux McKewzte.—It is with regret that 
we announce the death of Mr. John McKenzie, one of the 
nartners in the firm of McKenzie, Clunes, and Holland, of the 

ulean Lron Works, Worcester. Mr. McKenzie was formerly 
superintendent of the locomotive and carriage and wagon de- 
partments of the Oxford, Worcester, and Wolverhampton and 

Veat Midland Railways, at Shrub-hill. That . {oC i 
he resigned in 1861, and in conjunction with Mr. Walter | 
Holland, joined Mr. Thomas Clunes—who had established | 
himself at the Vulean Iron Works. In 1864 the firm dis- | 
posed of that portion of their business which embraced the | 
manufacture of engines, girders, turntables, &c., to the | 
Worcester Engine Works Company (Limited), and Mr. | 
MeKenzie was the first resident manager of the new com- | 
pany, in which capacity he exerted himself greatly, bringing | 
all his practical knowledge to bear on the formation of the | 
business and the management of its affairs. The great 

labour and anxiety displayed by him in the discharge of his | 
duties brought on a very serious illness, from which he can 

scarcely be said to have ever fully recovered. Mr. McKenzie | 
was remarkable for the uprightness of his conduct and his 

straightforward, manly bearing endeared him to all with 

whom be came in contact. | 








Tus Gas Surrty ov THe Merroro.is.—Dr. Letheby, the 
chief gas examiner appointed by the Board of Trade, has 
recently reported to the Corporation and the Metropolitan 
Board of Works on the quality of the gas supplied to the 
metropolis during the last three months by the Chartered 
Imperial and South Metropolitan Companies. The average | 
illuminating power of the common gas supplied to nine test- 
ing places during the quarter has been as follows: At the 
Gray’s-inn-road station of the Chartered Company, 16.87 
standard sperm candles; at Arundel-street, 17.21 ; at Leaden- 
hall-street, 17.41; at Cannon-street, 17.67; and at Friendly- 

lace, Mile-end, 17.98; at the Camden-street station of the 
= rial Company, 15.68 ; at Graham-street, 16.46; and at | 
Oakley -square, 16.49; and at the South Metropolitan Com- | 
pany’s station, 16.45. On two occasions the gas of the | 
Chartered Company was a little below the requirements of | 
the Act of Parliament. Of the cannel gas supplied by that | 
same company the average power was 23.15 candles at | 
Cannon-street and 25 at A lel-etreet. As to the purity of 
the gas, it was reported as having been at al) times free from | 
sulphuretted by . but as having contained very vari- | 
able proportions of sulphur, varying from an average of 11.6 | 
grains 100 eubic feet of the cannel at the City works | 
to 36.11 grains of the common gas at Gray's-inn-road. Dr. 
Letheby draws attention to this large difference, and urges 
that the public have a right to the advantages offered by the 
best system of purification. The quantity of ammonia has | 
never exeeeded the amount preseribed by the referees, viz., 
five grains per 100 cubic feet of gas. 


PROPOSED METHOD OF CONS 
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DESIGNED FOR ADOPTION IN CANADA BY MR. H. P. BELL. 
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OO LLARS. 
RAILWAY CONSTRUCTION IN CANADA, 


_. To Tux Eprror or Exetrrertxe. 

Sin,—The enclosed is an idea for reducing the cost of 
railway construction in Canada, by taking advan of the 
timber with which the country abounds, to obviate the effects 
of the climate, and afford good grades and curvature within 
reasonable limits. 

Section No. 1 shows an open cutting with slopes of 3 to 1. 
Section No. 2 is intended for cuttings of more than 15 ft. 
over rail level. In this example the timber framing divides 
the eutting into 10 ft. lengths, and all the timber work can 
be executed by axemen superintended by a foreman carpenter. 
A line so built might be located for a main line in a stage of 
a development, to be finished in durable material, 

ut it is eqally efficient as it stands. 

Where deep cuttings are required to obtain good grades or 
to avoid very quick curves, they may be taken out econo- 
mically (see diagram of cost for 100 ft. long), and embank- 


ments reduced to a minimum cube by keeping the grade | 


of the cuttings low without much increasing the cost of the 
latter, the —- increasing by gullet only, the embank- 
ments decreasing by centre and slopes. 

As there is no road-bed, and, consequently, nothing to be 
thawed or frozen about the track, this principle would contrast 
favourably with the general practice which admits of the 
road-bed ing a Sood ‘or water or a liquefied slope 
throughout a considerable portion of the year. 

The diagram of cost shows that cuttings from nothing to 
15 ft. over rail level are more expensive on this system t 
on the other two bases delineated, but, if the decreased cost 
of repairs gained by adopting slopes that would be likely to 
remain as finished, the cost of piling and burning timber, the 
reduction for decreased haulage attained by taking the 
bulk of embankment out of near ends of cuttings, as also the 


cost of catchwater ditches (none of which are estimated), be | 


taken into account, the balance would probably give the 
8 to 1 slopes for the cost of the 14 ft. base and 1{ to 1 slopes. 


The drain shown below track is intended to vent at the grade | 


points of cuttings, and is dee oom to form a passage for 
workmen as well as to keep the road dry. 
Summarising the advantages anticipated, they are briefly 
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these: A line covered in deep cuttings, and well adapted for the 
snow plough when open. A road-bed that cannot be affected 
by changes of temperature. Slopes that are likely to remain 
stati , drains able to discharge without choking, and 
works which may be executed for about 75 per cent. of the 
money usually expended, and in about one-third less time 
where the work is awry. I should imagine the sensation of 
travelling on such a line to be like that experienced in 
passing over a well-laid girder bridge on longitudinal 
stringers. If snow sheds are indispensable upon a line, it 
scarcely admits of question that it is somewhat wasteful to 

take the slopes out of a deep cutting to cover it up again. 
Whether the practice of building English railroads in a 
Canadian climate, of burning timber to get it out of the way, 
| and of going miles for ballast to make a road-bed alternately 
semi-fluid and solid as cast iron, is consistent with strict 
economy, is a point which I think you will consider worthy 
of investigation. It is beyond dispute that Canadian raii- 
roads sometimes cost more money than they are able to pay 

| interest for, and are often impassable when most wanted. 

I am Sir, your obedient Servant, 
H. P. Bus, A.LC.E. 
Intercolonial Railway, Contract 12, Folly Lake, N.8., 
March 15, 1871. 








A New Ison Ont Comrany.—A agg pe has been 

issued of the Morfa Iron Ore Company (Limited), with « 

| eapital of 40,0002., in shares of 5/., to work some iron pro- 
perties about 14 miles from Carnarvon. 





Tue Farrparnys Exorsernixe Company.—The report of 
the Fairbairn Engineering Company (Limited), presented 
on the 18th instant, shows an available total of 10,2751/., in- 
eluding s previous balance of 5901, the net t for the 
| year ended the 3ist of March haying been 51, against 
3680/. in the preceding year, and recommends a dividend of 
| 2s. 6d. per share (making 5 per cent. for the twelvemonth) 
| and the a intion of 20007. to the reduction of the sum 

paid for the goodwill, leaving 1286/. to be carried forward. 
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RECENT PATENTS. 


Tre following specifications of completed patents are al) 
dated within the year 1870; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 1482, 4d.) Walter Brodie, of Edinburgh, patents 
making the entire body and framework of vehicles to be 
used on railways or common roads, of vulcanised caoutchouc, 
or making them with a very light framework entirely 
covered with this material! What advantage Mr. Brodie 
hopes to obtain by this mode of construction is not stated. 

(No. 1435, 4d.) Edward Peyton, of Birmingham, patents 
the “ manufacture of welded iron or steel tubes formed with 
longitudinal flutes, grooves, or ribs by drawing 
successive dies similar to or corresponding in form with the 
sectional form of the tube required.” We haye strong 
doubts as to the novelty of the system of manufacture thus 
claimed. 

(No. 1454, 1s. 4d.) James Partridge Blake, of Medway, 
U.S.A., patents machinery for rolling wire. According to 
these arrangements, which we cannot describe fully here, 
the wire is passed between grooved rolls, so that it is sub- 
jected to the action of rectangular and octagonal grooves 
alternately. 

No. 1466, 1s.) Hermann Osterkamp, of Eschweiler- 
pumpe, Prussia, patents an arrangement of rock-boring 
machine which it would be impossible to describe fully 
without the aid of complete drawings. 


(No. 1469, 10d.) Richard Harte, of 42, Argyli-road, 


ture, from slags and other metallurgical products by 
forcing gases such as carburetted hydrogen, air, or steam 
through these products while in a molten condition. Mr. 
Bernard also patents a form of movable fronts for lead 
smelting or Castillian furnaces, and he likewise elaims the 
application to closed-top blast furnaces of a hood or cover 
placed above the bell or cone, and arranged so that it serves 
to keep the top of the furnace closed when the bell is lowered 
for inserting the charge. An afrangement for the same 
purpose was patented some time ago by Mr. Charles Coch- 
rane, and was described by us on page 466 of our sixth 
volume. 

(No. 1528, 8d.) James Webster, of Birmingham, patents 
methods of constructing converters for the Bessemer pro- 
cess, the object of the plans being stated to be to dispense 
with the hollow trunnions, and the fixed tuyere-box cover 
of the ordinary converters, and to provide a means of in- 
specting the tuyeres while the metal is in the converter, 
and without removing any part of the latter. For this 
purpose Mr. Webster proposes to construct the converters 
in the manner shown in the annexed sketch, the vessel 





Kensington, patents a wonderful arrangement of flying 
machine which is as impracticable as such machines agnally 


arrangements of coal-cutting machinery which we cannot 
describe here. 

(No. 1488, 10d.) Alexander Browne, of 85, Gracechurch- ; 
street, patents, as the agent of Cornelis Johannes Wilton | 
van Reede, of Rotterdam, constructing screw propellers with | 
each blade on a separate boss, these bosses, which are shaped | 


| 
are. 
(No. 1471, 10d.) George Simpson, of Glasgow, persed 


so aa to interlock, being arranged on the shaft one behind 
the other. We are compelled to regard as doubtful the im 
portant advantages which the patentee claims for screws so 
nstructed, 
No, 1489, 10d.) Jeremiah Head, of the Newport Roll 


ing Milla, Middlesbrough, patents the method of setting 
cylindrical boilers, illustrated by us on page 218 of our last 
volume. The arrangement is a very promising one. 

(No. 1498, 10d.) Evan Leigh, of Manchester, patents as 
a communication from T. W. H. Moseley, and F. A. Leigh, 
of Boston, U.S., various forms of screw piles which our 
space will not permit us to describe here. 

(No. 1502, 8d Alexander Cochran, of Kirktonfield, 
and John Kerr, of Neilston, patent the arrangement for 
lischarging water from steam pipes shown by the annexed 
sketch: In this arrangement the discharge valve opens 








ul wards and is connected to the short arm of a bell crank 
lever, the long arm of this lever being attached to a float. 
The last mentioned arm is made of such length that the 
weight of the float when not buoyed up by water is suffi- 
ent to keep the valve closed against the highest pressure 
of steam for which the apparatas is intended. 

No. 1513, 2¢. 4d.) Charles William Siemens, of 3, 
Great George street, patenta, partly as a communication 
m Frederick Siemens, of Dresden, arrangements of 

regenerative glass-melting furnaces, of which it would be 
impossible to give a complete description bere. We may 
mention, however, that one of the chief features ia the plans 
is the employment of melting pots or tanks divided into 
three compartments, these compartments so communicating 
ith each other that the raw materials can be introduced 
iuto one of them, and will as it is melted flow into the second 
nd third successively. By the construction of the furnace 
the three compartments just mentioned are maintained at 
different temperatures, that into which the raw materials 
are introduced being exposed to the direct action of the 
flame 

(No. 1516, 44.) Jonathan Wright Horsfall, of Camden 
Town, patents an unpromising method of ventilating « 
‘ine by passing an air tube down the shaft and causing an 
upward current in this tube by admitting superheated steam 
mto it, 

(No. 1527, 1s.) Julian Bernard, of Salisbury-street, 
Strand, patents a mode of recovering lead, zinc, or such 
other metals as volatilise at a comparatively low tempera- 








being surrounded by # Belt, a, which is turned truly cir- 
cular and which ifs Between the flanges’of a jacket, d. 
This jacket-sars@unds the converter for rather more than 
one-fourth its. circumference, the ends and side of the 
jacket fitting closely to the belt already mentioned, while 
the central portion is hollowed out and has the blast ad- 
mitted to it atc. When the converter is in such a position 


that the tuyere-box, @, is in conimunication with this | gri 


hollow part of the jacket the blest can of course pass into 
the vessel, while when the latter is in the position shown in 
the sketch, the ta box, ¢, is open for inspection. We 
fear that Mr. Webster would find many difficulties in 
carrying @ut his plang successfully in practice, and it 
appears (6 as that converters constructed in the manner he 
proposes Would be much more difficult to keep in repair 
than those now in use. 
(No. 1588, 10d.) William Arnold, of Barnsley, and 
Carnelly, of Manchester, patent a somewhat com- 
plicated ‘form of steam boiler. ‘This boiler somewhat 
resembles those in which the firegrates are placed in a pair 
of flues which both communicate with a combustion chamber 
of oval section traversed by vertical water tabes ; but instead 
of letting the furnace flues open direct into the combustion 
chamber, Messrs. Arnold and Barnsley stop them at a point 
where the bridges are usually situated and lead off the pro- 
ducts of combustion through lateral flues to anexternal cham. 
ber formed in the brickwork setting of the boiler. From this 
chamber the products are Jed through other lateral flues to 
the internal chamber or flue traversed by vertical water 
tubes through which they pass in the usual way. It will 
thus be seen that according to these plans the furnace flues 
and chambers last mentioned are separated by a water 


ee. 

(No. 1587,10d.) Wiltiam Astrop, of Homerton, patents 
arrangements for obtaining motive power from the explosion 
of a mixture of carburetted hydrogen with air or pure 
oxygen, the carburetted hydrogen being obtained by 
applying beat to a liquid hydrocarbon, or to a mixture of 
crystallised acetate of soda, caustic, alkali, and quicklime. 

(No, 1542, 104.) Richard G , of Warminst 
road, We-tbury, patents a form of railway sleeper made of 
wrought iron of J section, the upper flange being much wider 
than the lower one, and having wrought-iron plates wider 
than itself rivetted to it for about a third of the length of 
the sleeper at each end. 





ON TILGHMAN’S PROCESS OF CUTTING 
HARD SUBSTANCES.* 


At the stated meeting of the Franklin Institute, held 
February 15th, 1471, the Resident , Dr. W. 
bg apne me this invention, illustrating his deecription 
of it by ically i ot Segre the surface of a 
oad of glass by bes gt) very moderate intensity. 
‘arious examples of hard substances cut, depolished, and 
carved into shape, were In the discussion which 
followed the presentation of this very remarkable di 
Mr. Robert Briggs, in his interesting remarks.on the subject, 
took occasion to say that it had long remarked that 
window glass, ex to the wind-driven sand, near the sea 
shore, soon loses its polish, and cited some other wel|-known 
exam: of the erosion of surface when exposed 
tinued stream of moving particles. When we think of the 


Mr. TuUghman’s attention seems first to have been directed 
towards cutting stone, or hard metal, bya jet of sand im- 
polled by ey g steam under high une His early ex- 
periments were, I believe, with very pressure, but as he 
progressed in the knowledge of . results obtainable with 
various velocities, a t use for this process seemed to 
donee itself in Fock, 9 won by moderate air blaste, and 
apphed to grinding or depolishing glass for ornamental pur- 
poses. 

_For grinding gles he uses a common rotary fan, 30 in. in 
diameter, ing about 1600 revolutions per minute, which 
gives a blast of. air of the of about 4in. of water, 
through a vertical tube, 2 ft high by 60 in. long, and 1 in. 


wide. 
Into the top of this tube the sand is fed, and into 
the air current and acquiring velocity from it, is down 


— the sheets of glass, which are slowly moved across, 

arpa below or ee le ag we He 9 10 or = 
seco " exposure to sufficient to complete! 

ind or depolish the surface of gines; a> thes 
sheets of it carried on endless belte may be passed under this 
1 in. wide sand shower at the rate of 5 in. forward movement 
per minute. In the machine in use for this pi the 
spent sand is reconveyed to the u bopper by erator, 
and the dust made by the sand blast (which might otherwise 
be a source of annoyance to the workmen) is drawn back 
into the fan, and thence passes with the wind into the blast 
ow te and again mingles with the shower of sand upon the 
g 

By covering parts of the glass surface by a stencil or pattern 
of any or elastic material, sueh as paper, lace, 
ee or oil paint, designe of any kind may be en- 
grav . 

There is a kind of coloured glass made by havirig a thin 
stratum of coloured glass melted or “ *"on one side of 
an ordinary sheet of clear glass. If a stencil of sufficient 





mn rr eeag wy wire joured side, and exposed to the 
blast, the can be cut ¢ h the coloured 
stratum in from about 4 to 20 minutes g to its thick- 


ness. 

The theoretical velocity of a eurrent of air of the pressure 
of 4 in. of water, he calculates, is (neglecting friction) about 
135 ft. per seeond ; the actual velocity of the sand is doubt- 
less much less. 

If a current of air of less velocity is used, eny about 1 in. of 
water, very delicate materials such as the green leaves of the 
fern, will resist a stream of fine sand enough to allow 
their outlines to be engraved on glass. graduating the 
—_ of ee sufficient nicety, so as to allow the 

in parts of wes to be partly cut through by the sand, 
while the thicker central ribs their rate Be resist, 
the effect of a shaded engraving may be produced. 

The grinding of such a hard substance as glass by an agent 
which is resisted by such a fragile material as @ Teal, 
seems at first rather singular. The Leation te, 


(No. 1544, 4d.) James Henderson, of New York, patents engraved on glaes by fine sand, driven by « gentle blast - 


modes of removing sulphur and phosphorus from pig iron, 
by treating the latter with fluor-spar or other fluorides in 


combination with oxides. This process has been already | jet; the higher the pressure, the greater is the velocity im- 
noticed in our pages, and we shall have more to say about aud to the sand, and the more rapid its i fleck, 


it shortly. 


(No. 1549, 10d.) Benjamin Joseph Barnard Mills, of | duced by @ central iron tube, about Yin. bore, while the 


35, Southamp 
Kimball, of Randolph, U.S., an arrangement of low water 





Idings, patents, as the agent of Hiram | team is made to issue from an annular passage surrounding 


A certain amount of suction of air is thus produced, which 


indicator for boilers, ‘This arrangement is a modification ti , r 
of that previously patented by Mr. Kimball (Patent No. assets dvivea mouiieer tnniets teks =— tg 


1701, of the year 1869), and described by us on page 226 
of our ninth volume. 
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long, in which the steam imparts its velocity to the sand, | 
and finally strikes on the stone, which is held about an inch 
distant from the end of the tabe 
At the spot struck a red light is visible, as i! the stone was 
| 











ON THE EFFICIENCY OF JET 
PROPELLERS.* 
By Cavatrers B. Bary, Director of Naval Construction, 
Ministry of Marine, Florence. 


red hot, though really it is below 212° Fabr. The light is - 
probably caused by the breaking up of th rystals of the | (Concluded from page 266 ; 


sand and stone. | 11. Recaprrc.atine, we arrive at the following conclu- 
The cutting effect is greatest when free escape is ; 

for the spent sand and steam. In making a bole of dia | In order that an hydraulic propeller may act under good 

but slightly greater than that of the steam jet, the rebound- i nditions, it is necessary to arrange things so #8 to insure 

ing steam and sand greatly interfere with and Jessen the} u. 1st. That the water shall enter the ship in a hori- 


efficiency of the jet | 











Under favourable conditions, using steam which he esti- and from aft to forward 
mated as equal to about 1% horse power, at a pressure of 2nd. That the orifices of discharge shall be situated | 
about 125 1b., the cutting effect per minute was about 1} either at the level of the load water line or below it. 
cubie inches of granite, or 5 cu nches marble rl 1. That the water shall leave the orifices of discharge 
abie inches of soft brown sandst | in a horizontal direction, and parallel to the middie 
By means of flexible or jointed necting t s, the blast line plane of the ship and shall have a relative ve- 
‘is made movable in any direction; gr sand mould loeity equal to that of the ship, that is to say, an ab- 
of almost any shape can thus be made, or by means of solute velocity equal to zero. 
stencil plates, letters or ornaments ean be elie With regard to the hydraulic machine employed to 


iraw the water from the sea and discharge it from the 



































or wntaglio, with great rapidity in the hardest stor 
Ata high velocity, quartz sand w t ances Touch | « ship, that, if we make use of a turbine, the vanes shall 
harder than itself, as before stated. With a steam jet of have to be curved in such a manner that the water 
i pressure, a h li im meter was t thr ug i shall enter the turbine without shock and that the 
pi 4 corundum, 1} in. thick, in 25 1 tes ends of the vanes shall make a very acute angle 
lin. long and jin. wide was tt gha har (about 20°) with the outer cireumference of the tur- 
steel file in. thick, in 10 minutes, w ‘ t of 100 It bine. 
steam. it is necessary also that the turbine shall revolve rapidiy 
A stream of small lead shot, en by 6 steam, wW so as to have a very high velocity at its outer cir- 
a small hole in a piece of hard q t the t wer nd | cumference. 
be only very * tly flattened f w, showing their These conditions being satisfied, we can obtain with hy- 
elocity to have been moderate lraulic propellers a mean edefficient of 0.60. 
Among the curious examples glass cut by thid sand 12. The Waterwitely has been fitted with an hydrau 
blest was shown a piece of ordinary wis a 4 which, | propeller, of which we know the results 
having been partially pr by a ng of wir We will proceed to examine if these accord with the 
wl been cut entirely thr t t : ng a giass sieve theory set forth in the preceding sections. 
with openings of about 7 f ar h, t nterver In the Waterwitch we have :+ 
g meshes being only dx fa i wide. This seems ‘rea of the orifices of discharge, 
to » been produced more as a sity an for any a 6 ea. { D 5638 
practical purpose. Should such a sheet of perforated glass ‘ 4 P ‘tthe ee, . 
be required, it is questior able if it } l 1 for elocity of discharge of the wane 
solid sheet by any other method V, 30 ft.— 9.135. 
A EeiserossoNe CaaS ation of ¢ ; . her - Volume of water disebarged in a second, 
hy this process shows a succession of } . rmed by the : 5059 litres. 
blows of the impinging grains of sand, and Ks nore uniform (rea of immersed midship section 
than do surfaces ground by any rubbing process 
This steam sand jet has already been introduced to clean B=: 31.85 
ast-iron hollow ware previous to tinning t nterior. Here- } Spe f shiy 
fore the interior surface has been turned, it having been ‘ oO Sy 
nd necessary to remove a thin shaving in a lathe to obtain ; 15 t= 4.07 > 
‘ an surtace The eurface is t it re ramdiy by the \ V,—U-a1 ‘57 
sand blast, and even more pe tly, because it penetrates {rea of the openings admitting the water into the , 
! uny holes or depressions which the turning tool « j , 
not react It is also probal that t ' riking th Qe= 00 sq 2.7 
urticles of plumbago, which separate the part sof metali " y of the water on its entrance into the shi 
h im ordinary grey cast iron, will rem them, and thus . y » | 
cpose a continu is meta surta to take ti ' . , 
In this relation I mie nod that about 25 ve irs ag in the Waterwitch, the openings by +h the water is 
some experiments were 18 n Cincinnati, at the establis! .dmitted into the ship open forward, water enters 
tof Mr. Miles Greenw y my brother, Mr. George | 4 *m horizontally F 
Escol Sellers, with a view to making tinned hollow ware of This is the case considered in section 4; and we therefore 
linary grey iron. He + \ ichine for scouring the OM ; 
nside of the pots and kettles and and water; after-| hare R= * (V,-U), which gives us for the Wate 
a le the still wet ired sur s passed into the hloride ] , i 
ne solution. and then nto the " ten metal. and were “ K= 2402 kilogrammes. > : ; 
rmiy turned. For some reason, the process was not} !e work required to propel the Waterwitch inde- 
ntinued. and now y recorded as an abandoned in- | peodently of the losses of work due to the hydraulic machine 
vention, never se me | wet nd grinding | itself will be given by equation (11) of section 5, e shal! 
i not. in this case ' ef ntas Mr. Tilgh therefore have ‘ , 
man's sand blast To a slate ‘ 1 1se8 to W 4 I RUsQM . QM , QM (\ = ¥ 
his process may be apy d.w it serv sny good end, | , y ? . 5 
and would take up too much s With this discovery w For the Waterwitch, we have 
an hardly help recurmng to the w rks of the a nts, and a ths a T-¥ 2u a _ 
wondering if some such process i have aided the workers 
n the stone age, or « { : t ! arving the 
Egyptian hieroglyphi It as n n by thos i M v 
familiar with the itting or dressing of stor that some q . 
materials, such as granite, is very mach injured, or‘ ned QM 
by the blows of the cutting tool, and after | rand I 
tressed a thickness of perhaps from th in. to 4th in. has to | y 
be ground away, to produce a solid ut rm surface. By From which we get 
this sand cutting process the surfa is not injured, is not QM R 
stunned,” and is ready for polishing at once > i 
One curious fact connected with ite use is, that when a/| QM . 
surface to be cut in intaglio or otherwise is partially pro- | On substituting this value of in the above equa 
tect« ! by templates of metal, these templates eurl up under we chat have 
the blows of the sand, so that paper patterns are really more La=RU (14 ,) 
furable than patterns cut from « Sheet eteel. cut into 





rl up under the blows The BU x1.76 ° EF 


the ened ) aleo 
enspe as 1 then harden : eoefficient of useful effect would therefore be U, bss. 


. he fine ticles of sand inles protected bw sheets of ~ ‘ “ 
: — ane : t all A in . é We see that the greater portion of the loss of work arises 

in te fine imce ' y et giees au ¥ e ., " ' . | 
gmat Sager : i . 5 we | from the too great velocity of the water when it quits the | 





epolisl roce d leave its designs in polished lines or ‘ 
lepolishing process, and lea 5 i . xe above coefficient is still further reduced by the 


rk due to the hydraulic machine or turbine. 
Waterwitch the vanes of the turbine, instead of 


a ground surface i 





—y 


Lowpos Inteewationat Exurerrion op 1871 We | being curved and arranged so that the water shall quit them | 


understand that at the Stat ton the Ist of May, th 





in a direction almost opposite to that of the rotation of their 





f municipal authority of each city and town of the | extremities, that is to say, with a very low absolute relocity, | 
t ted Kingdom, the ‘ hairmen of Chambers of Commerce . a: - 
the Masters of City Companies, the Cour of the Society * Paper read before the Institution of Naval Architects. 


staff, reporters for the Exhibition, and members of | gravings, and are perhaps not altogether exact. With more 
tees, will be invited to take part in the ceremony, and | correct data we should be able to correct the calculations. 
to inepect the Fine Art and Industrial Galleries; after Assuming that the resistance of ships is proportional to 
which the exhibition of musical art will take place in the | the immersed surface of the midship section, and to the} 
Royal Albert Hall, under the general direction of Sir Michael | square of the velocity, we shall have R=K B* V?, where K 
Costa, when will be performed a chorale representing Italian | is a constant. If we make R=2402 kilogrammes for the | 
ousie, composed and conducted by Chevalier Pinsuti; a| Waterwitch, we find that K=361. This value of K agrees | 
psalm representing French music, composed and conducted | with the admitted value of this coefficient in ships of the size | 
by M. Gounod; an overture representing German music, | and fineness of lines of the Waterwiteh, which shows the cor- | 
composed by Dr. F. Hiller; a cantata representing British | rectness of our theory. It may be observed that, with this | 
music, composed and conducted by Mr. Arthur Sullivan; | system of propulsion, it is very easy to determine the re- 
k 1 aud sistance of ships without having recourse to dynamometers. | 


official 





| 
f Arts, the Council of the Royal Horticultural Society, th + These data are taken from newspaper articles and en- | 
| 


THI 





and “ God save the Queer vt rus ar auchence 


zontal direction, and parallel to the middie line plane, | 


| have their ends normal to the outer circumference of the 
| turbine. 

| Under these conditions the absolute velocity, }, with which 
| the water quits the turbine will be given by equatjon (19), 

when we make «90°. We shall then have 

/ b= tr? + 7V and as 
| vr =a/V2—#,, we shall have 

b?=2 V2 — pe. 
This value of 6? being substituted in the equation (18) we 
shall have 


T- QM. 





i 
2g 
: a . , 
The useful work is Q M—#* as we have observed in sec- 
2¢ 

ition 9. 
| The theoretical coefficient of useful effect for this turbine 
| thercfore be U’: = wacbs . 
| 2Vv? 


| Inthe Waterwitch, we have : , 
D, the diameter of the turbine=4.27 m. 
Number of revolutions per minute, N= 42 
We have therefore V=9.50 m. 
The area of the sections of discharge through which the 
} water quits the turbine is about 80 equare feet. We have 


| therefore V- 0.66 m.. and as we have VY Vi—p? we 
get #?=-90. We have therefore— 
2 ») 
a -- — 0.50 
2 V2? 2(9.50)2 


The final coefficient of useful effect in the Waterwitch 
| would therefore be— 


Up, Ue KX AU ¢=0.57 <0.85x0.50—0.24, a very low co- 
efficient, and one which must be attributed to the arrange 
ments adopted for their propeller its with which we have 


a useful effect 











which we have a useful effect of 0.50. 

These theoretical results agree with those realised 

practice 

» trials of t Waterwitch, in w 1 the above reeults 
uave been obtained, an indieated horse power of 828 was 
realised, 

The resistance, R, of tl Waterwitch being 2402 kilo- 
grammes, and the speed 457m. per second, the work de- 
veloped by this resistance in horses of 75 kilogrammétres 
s 147. 

The coeflicient of useful effect will therefore be **/ 0.18 

«28 
sy assuming the value 0.24, found above as the coeflicient 
i eful effect of the propeiier, we should have as the c 
. . 0.18 * . 
efficient of useful effect of the engines 0.75, which is a 
0.24 
probable coethcient tor a marine steam engin« 

ihe results obtained in practice agree therefore with thos 
! 1 from theory 

13. Let us now endeavour to ascertain what results m ght 
be arrived at in the Waterwitch, by fitting this ship with ar 
1ydraulie propeller arranged as pointed out by theory 

lhe openings by which the water enters should be turned 
towar s the stern f the shit nai Ww ght to hav 
y V,—I O: that is. V | ‘ 

We ha 

QM ; 


And 





KR=2402 kilogram s 
We shal) find from this, that 
lischarged in a second, M, should 


The area of the orifices of dis 





With such arrangements we should have, as seen in section 
5, a coeflicient of useful effect of the propeller equal to unity. 
With regard to the hydraulic machine itself, by arranging 
it as explained in section 9, we are able to realise a coefficient 
f useful effect of U,—0.71, so that we should have a final co- 
efficient of useful effect of 0.85 x 0.71—0.60, instead of 0.24, 
as in the Waterwitch with her present arrangements, that is 
a useful effect exceeding that obtained in the Waterwitch in 
a ratio of 2.50 to 1. 
Instead of having 828 horses’ power indicated by. the 
engines, it would be sufficient to realise 331. As we have 


| already seen, this advantage may be obtained by making th 


area of the section of the orifices of discharge 0.55 instead of 
0.76, But the quantity of water to pass through would be 
less, that is to say, 3500 litres per second instead of 5000; so 
that by using a higher velocity the turbine might be made 
smaller, and the machinery lighter. 


Harp on tus P.W.D.—The f lowing story, whether 
true or not, is too good to be lost. We find it in the Lahore 


| paper:—** A certain gentleman was recently appointed to a 


station not a thousand miles from the capital of the Punjab 
After a short time he submitted his accounts according t 

rule to the head office. The various bills of receipt and 
expenditure were being rapidly passed, when a clerk of un- 
natural brilliance pounced on a bill in which twenty thou- 
sand bricks were charged for twice over. The question was 
at once sent to the genileman, whether he had got altogether 


forty thousand bricks on such a date, and, if so, why he had 





| divided the item into two. ‘Oh, dear no,” he said, ‘I only 


got twenty thousand bricks, but you told me to put every- 
thing down by doubl« entry, so I put the bricks down twice. 
All the other charges are the same To the horror of the 
whole department it was found only too true. The receipt 
side was then examined, but it was consoling to find that 
with an instinctive acumen wortby of a higher appointment, 
the gentleman had here limited himself to single entry.” 
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THE STABILITY OF SHIPS. 


On the Calculation of the Stability of Ships, and some 

matters of interest connected therewith.” 

By W. H. Wurrs and W. Jonn, Fellows and late Students 
of the Royal School of Naval Architecture, and Members 
of LN.A. 

Tue stability of ships has occupied a very prominent posi- 
tion ever since the mathematical theory of naval architecture 
began to assume a definite form, and the t state of 
knowledge on the subject has been reac by gradual 
advances. The theory of metacentric stability developed by 
Bouguer held its ground for some time, until Atwood showed 
it to be inapplicable to large angles of inclination, and in its 
place put forward the formula for statical stability that still 
remains in use. Somewhat later, Dupin published a series of 
brilliant geometric theorems on the subject of stability, apart 
from its particular application to the case of ships, and 
attempted various generalisations on the relations existin 
between the surfaces of flotation, centres of buoyancy, oan 
metacentres. His treatise still remains a text-book for naval 
architects, and later writers have concurred in the correctness 
of his conclusions; but while expressing the admiration which 
we, in common with all students, feel for the unquestioned 
elegance and the comparative completeness of Dupin’s in- 
vestigations, we are of opinion that they are incorrect in some 
minor particulars, and shall attempt hereafter to establish the 
truth of this opinion. 

Canon Moseley’s investigations on the rolling of ships, and 
his establishment of the formula for dynamical stability, 
form another prominent feature in the advance of correct 
views regarding stability; in fact, may be said to have 
brought naval architects to the verge of their present know- 
ledge. But the establishment of these formule did not 
suffice ; and before they became of any practical use, it was 
necessary to devise some plan by which calculations could 
actually be made in powell somet with the formule. Various 
attempts were made in this direction, and with different 
degrees of success ; it was not, however, until some years had 
passed that Mr. Barnes brought forward his scheme of 
calculation, and this constituted, we believe, the first means 
of readily estimating both the statical and the dynamical 
stability ofa ship. Its merits are fully proved by the fact 
that it has supplanted all other methods, and when it had 
been published naval architects had simply to decide whether 
or not it was worth the trouble to perform an elaborate 
calculation in order to ascertain the variations in the stability 
of any ship designed by them. 

For some years, so far as we know, no such calculations 
were made in connexion with the designs of ships The 
“ metacentric stability,” as it was termed, was by general 
consent taken as a sufficiently good standard of comparison, 
and no approximation was made, nor any great importance 
attached, to the angle of inclination where a ship ceased to 
be stable. It was very generally known that up to very 
considerable angles of heel the stability of high-sided shi 
continued to grow, even more rapidly Sen it appeared to do 
from the metacentric method ; and the vague impression that 
the angle would be very large at which the ship became 
unstable, was considered sufficient to render investigation 


needless. In fact, so far as our knowledge extends, there 
seems good reason to believe that no consideration was given 
to the range of a ship's stability, and that until four years 
ago no calculation bad been made of the stability of a ship 


with the upper deck partially immersed. 

In 1867 calculations were made at the Admiralty of the 
stability of two or three low-sided vessels, and the results 
were embodied in a paper read by Mr. Reed at the meetings 
of this Institution in 1868. With this paper most of the 
members and associates are doubtless familiar, although it 
remained in comparative obscurity until the loss of the 
Captain foreed it into painful prominence. Since that sad 
event general attention has been directed to the question, 
and more definite information has been obtained (by means of 
actual calculations made at the Admiralty) than was before 
accessible respecting the stability of ships of various types. 
In fact, it does not seem too much to say that this great 
calamity will mark an epoch in the science of naval architec- 
ture. 

Having had occasion, in the course of our official duties, to 
conduct numerous calculations of stability, many of which 
presented entirely novel features and necessitated the device 
of fresh methods, we venture to hope that our attempt to 
lay before the Institution some account of these methods, 
and of some points of interest developed by these calculations, 
will not be altogether without interest. By the kind per- 
mission of the Council of Construction at the Admiralty, we 
are enabled to put forward a specimen calculation for a ship 
with high freeboard, and for the sake of clearness have 
placed it together with a description of the various steps in 
an appendix. It would be out of place even did time permit 
to explain the method now, but those engaged in ship 
calculations may, we trust, derive some assistance from this 
example, as it indicates the method of procedure for ships of 
ordinary form. 

Passing by these details, we would briefly draw attention 
to some of the principles on which calculations of stability 
are based, in order that our further remarks may be under- 
stood by those unacquainted with those principles. Fig. 1 
shows a cross section of @ ship floating in an inclined position, 
with W,, L,,as the water-line. When upright, W,, L,, was 
the water-line ; and as the volume of water displaced by 
ship is the same for all positions, it is obvious.that the volume 
(W,, 8, W,), emerged in ing from the upright to the 

ition shown, must equal Eeeduen (L,, 8, L,), ummersed. 

is is the first condition, therefore, to be fulfilled in the 
determination of the water-line—or plane of flotation--at 
which a ship will float when heeled over to a certain angle. 
At first sight it may seem an easy matter to fulfil this econ- 
dition, but in practice, it is not so, especially when one has 
to deal with ships having cross-sections similar to that shown 
in Fig. 2, where a breastwork projects above the upper deck, 





the | pressure, that is to say, as 


and the armour projects beyond the sides. Nor is the case 
improved when one has, in addition, to deal with fixed 
batteries, poops, or forecustle, the latter of which are quite as 
troublesome to the calculator, as to the advocates of all 
round fire. With care, however, all these difficulties can be 
overcome, and the water-line, W,, L,, drawn, so as to cut 
off the proper displacement. When this is done the position 
of the centre of gravity of the plane of flotation can be 
found, and its locus traces out what we shall term the 
“eurve of flotation.” An example of such curves for an 
actual ship is marked, F,, F,, F, in Fig. 3. 











Next comes the determination of the centre of buoyancy 
(B,), coresponding to the new ym W,, L,, in order 
Binie 


that both the statical and the dynami y may be 
calculated. For the statical stability it is sufficient to 
determine the line of action (B,, Z), of the resultant vertical 
pressure of the water, because we then know the length of 
the perpendicular (G, Z), from the centre of gravity (G), 
upon this line. In the language of mechanics, G, Z measures 
the length of the arm of the righting couple tending to restore 
the ship to the upright, and its product by the di ment 
gives the statical righting moment. For the dynamical 
stability, however, the depth of B, below the water must be 
known.* In the exemplar calculation, both the statical and 
the dynamical stability have been calculated, so that the 
locus of points such as B,, has been determined. This we 
shall call the “ curve of centres of a Ta and an example 
is shown in Fig. 3, where it is marked, B,, B,, B,. 

An indirect process is had recourse to in order to find the 
new centre of buoyancy, B,, and its advantages will be 
obvious to all who are acquainted with ship calculations, 
seeing that in an inclined position the two sides of the ship 
are not cut symmetrically. Atwood, we believe, first hit 
upon the plan of avoiding this difficulty y using a simple 
mechanical theorem, and his plan has been follow ly. 
When the ship is inclined as in Fig. 1, the practical effect is 
to transfer the volume of emersion (W,, 8, W,), to the 
position of the volume of immersion (L,, 8, L,), and thus 
moving its centre of gravity from g,,tog,. Now the move- 
ment of the centre of buoyancy from its position (B,), when 
the ship is upright will take place along a line parallel to 


* Some persons have assumed that the centre of buoyancy 
(B,), is taken as the point of application of this resultant 
the centre of pressure for the 
vertical forces. This view is, however, entirely inaccurate, 
as the centre of buoyancy is only used to ascertain the line 
of action of the resultant force. It may be interesting to 
add that Mr. pm of the meee Padey cages mm a 

by a very simple investigation, centre 
pe paren La always lies at twice the distance of the centre of 
buoyancy below the water level. In dealing with dynamical 
stability, the actual position of the centre of buoy has 
ie te fetal, Seinen, haw ition, as Canon 

shows, the work done upon the di water can be 
lated : this also is quite independent of the position of 


5 


i 


e 





* Paper read before the Institution of Naval Architects. 


centre of pressure. 


B,, R, uired for the dynamical stability. 

x in mathematical : let : 
=volume of each of the 

D= ,, the total di ; 

a a Gi", Jo hg, to be drawn perpendicular to W, 
. o 

* DxB, R=Vxhy, hy ee 
Dx B, R=V (9,4, +9, 44) 2 


From these equations are derived at once Atwood’s well- 
known formula for statical stability, at an angle of inclina- 
tion, @. 

M=Vxh,k,—DxBG. sin. 9. ... ‘i (3.) 
and Moseley’s formula for dynamical stability 
U=V (g,41+9$h,)—DXxBG vers 9... (4) 

It 1s not at all a difhoult matter to show that the expres- 
sion for the dynamical stability (U) in equation 4 is the 
integral of the expression for the statical stability (M) in 
equation 3, or to put it briefly, that 

J=fMd@ ... ae inti CO 
end the same thing can be shown independently from the 
consideration that the work done in inclining the ship 
through a small angular interval 3 6, is measured by the 
product of that interval into the righting moment (M) cor- 


ding to the angle @. 

7 this is a point of some practical importance, and will 
again be referred to, it may not be out of place to give s 
sunple illustration of the last statement. Suppose s man to 
be pushing at the end of « capstan bar ; then he can balance a 
statical, or steady, moment equal to the product of the pres- 
sure he exerts by the distance he is from the centre spindle 
of the capstan. Now suppose him to move, keeping up @ con- 
stant pressure on the bar as before. The work done by him 
ing to the dynamical oy ty wie equal the 





duct of the p he exerts into the distance he moves. 
This distance is t of an are of a circle, and is proportional 
to the radius that circle, and the an, interval tra- 


versed by the bar; uently the work done is por- 
tional to the tot of the an A interval into the Fiatical 
moment which the man could ce ; that is to say, using 
the same letters as before, the work, U, equals the product, 


M 8 @. 

Rain be apparent, therefore, that the practical difficulty 

to be encountered in determining the curve of centres of 
buoyancy —i.e., the statical and dynamical stability—consista 
in estimating the volumes and moments of the wedges of 
immersion and emersion, to do which involves great labour, 
as a glance at the appendix will show. 
From the curve of centres of buoyancy it is comparatively 
— to determine the locus of the metacentre (M,,M,,M,, 
in Fig. 3), tor, ss Dupin has shown, the metacentric curve 1s 
the evolute of the curve of centres of buoyancy. 

Before proceeding furiber, we would remark that some 
interest attaches to these three curves shown in Fig. 3, on 
account of the fact that, so far as we know, they represent 
the first complete curves of the kind constructed for an actual 
ship. They are not, it is true, actual sections of the surfaces 
of ion, centres of buoyancy, and metacentres; on the 
contrary, they are obtained on the su ition that the vessel! 
turns t a longitudinal axis, fined in direction only, and 
adjusts herself to the proper plane of flotation without 
alteration in her trim. This is, in fact, a el case to 
that which Dupin discusses, where a body is supposed to 
turn abont an axis fixed in direction; and no account is 
taken of the tendency to alter trim, resulting from the fact 
that the wedges of immersion and emersion have not their 
centres of gravity in the same transverse plane.* All rota- 
tion is assumed to take place in a transverse direction, in- 
stead of the skew direction, in which it would teko place if 
the ship were free to move. assumed conditions give 
us, therefore, a series of points lying on each of the respec- 
tive surfaces, and these points would be connected by curves 
very closely ry pc ga to plane curves, although not 
actually lying in planes. Hence the curves constructed in 
Fig. 3 may be fairly regarded as good approximations to 
principal sections, in a transverse sense, of the surfaces of 
flotation, centres of buoyancy, and metacentres, and no great 
error is involved in our styling them as we do, “ curves” of 
flotation, &. re rae 

A few remarks are necessary respecting three curves, 
and the diagram in Fig. 3 will render them more clearly 
understood. In accordance with Dupin’s conditions, the 
eurve of centres of buoyancy (B,, B,, B,) will be seen to be 
both closed, and to be without singular — Ite radius 
of curvature at any point is expressed by the ratio of the 
moment of inertia of the corresponding water section to the 
displacement, and as neither of these quantities can ch 
sign, the curve can have neither nor concavities. The 
same thing is true of all sections of the surface of centres of 
buoyancy, and if the principal longitudinal section of that 
surface were approximately determined by a method similar 
to that employed for the curve, B,, B,, B,, we should 
obviously obtain a curve resembling a very elongated ellipse. 
To do this would, however, have involved considerable 
labour, and have led to a result having no practical value, 
on which account it has not been attempted ; similar reasons 
have prevented any a imations being made to longi- 
tudinal sections of two surfaces. 

The metacentric curve (M,,M,,M,, Fig. 3) presente a 
very singular appearance as compared with its involute, 





* Actual calculation of the effect which this “ skew” mo- 
tion would have upon a ship's stability bas, however, been 
made, and been found trifling, even in a very excepti 








case. A brief account of the method is gam is te bp 
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tis shown by G,, M,, and to stable equili- 
tangent is analy pM corresponds equili 


B,, B,,B,. It has no less than eight cusps. One occurs at 

M.,. the metecentre in the it position ; a second, at M,, | brium when bottom-up; while a fourth tangent 

lies on the vertical line g through the centre of buoy- | can be drawn at an angle somewhat less than 270 «4 the 
of heel, where one equilibrium being again unstable. Now apart from all con- 
; a third, at M.,, corre- ions i 








and « fifth Sperone ae kaoeebe "the 
a tot position, t 5 
motecentrie height (M,, B,) having again a minimum value. | stable equilibrium, as well as two of unstable equilibrium. 
The remaining half of the metacentric curve is, of course, If the centre of gravity lies, like G, in Fig. 4, between 
symmetrical with that described, and its cusps are due to | M’, and the point below M,, where the metacentric curve 
the same causes. crosses the middie line, six tangents can be drawn to the 
In the case illustrated by Fig. 3, the metaceatrie curve | metacentric curve, and there are six positions of equilibrium. 
falls completely within the curve of centres of buoyancy, but | In the upright position the ship is stable; at the angle 
this is by no means a necessary condition, as we shall show | of inclination for which a tangent can be drawn from G,, to 
hereafter. From the character of the curve, B,, B,, B,, | the branch of the curve lying between M, and M,, the 
however. and the relation which it bears to the metacentric | equilibrium is unstable; w a tengent can be drawn to 
curve, M,, M,, M,, it is obvious that although the latter | the branch between M, and M, the equilibrium is again 
may fall partly within and partly without the curve of centres | stable ; and in the bottom-up position the vessel is unstable, 
of buoyaney, the curve, M,, u.. M,, cannot fall wholly | since M, lies below G,. In the second half-circle two other 
without the curve, B,, B,, B,.* positions of equilibrium occur, making six in all, three being 
The metacentric curve will be seen, therefore, to depend | stable, and three unstable. 
for ite character entirely upon the sbip’s form and the extent If the centre of gravity lies lower still, as G, in Fig. 4, and 
to which she is immersed, being constructed upon purely | is below the point where the metacentric curve crosses the | 





the docks at Middlesbrough is, under the North-Eastern 
Railway Company, making satisfactory progress. 

The Middlesbrough Chamber of Commerce.— Yesterday, at 
the of thie Cam ‘ 


monthly ber, the secretary was 
Geested to shiain indireeetion as to the 
eke So, 05 te ence te ceadenale dean et 


works. We have on several occasions pointed out the im- 
portance of this question. The Chamber resolved to support 
the promoters of the National Technical University. 

The Proposed Swing Bridge at Middlesbrough.—This sub- 
ject, which we have so frequently alluded to, will form the 
subject of considerable controv: in committee of the 
House of Commons next week. North-Eastern Rail- 
way Company, who wish to erect the bridge across the Tees, 
in order to improve the railway facilities between Cleveland 
and the Tyne, are very sanguine that they will succeed in 
their Bill, giving them to do this. On the other 
hand, a large section of the people at Stockton—a little above 
the point at which the propo bridge is to be erected—are 
doing their utmost ra the scheme being carried, and 
are advocating the making of a tunnel, which they say can 
be done at less cost than that of the swing bridge. 

To-day, at Middlesbrough, a Board of Trade inquiry is 
being made into the causes of the loss of the screw steamer 
John Vaughan, of Middlesbrough, which was stranded on 
Borkum reef on the Ist of March last. 











geometrical principles, and it is not at all affected by the 
structural arrangements or stowage. The example in Fig. 3 
may consequently be taken as a {air index of what the cha- 
racter of such curves may be expected to be in vessels of 
good proportions and high freeboard, whether armoured or 


unarmoured, although the relations between the various | 
parte may be modified. Singularities in the form of the ship, | 


changes in the draught of water and freeboard, and alteration 
in the beam, of course, tell at once in the metacentric curve, 
and it is this sensitiveness which gives such force to Mr. 
Seott Russell's remarks on the importance of separating the 
stability which a ship owes to her form, from that due to 
her structure and the stowage of the weights she carries. 

Let us next glance at the latter question, viz., the influence 
which the height of the centre of gravity has upon the 
stability of ships. Referring to Fig. 4, we would state that 
the metacentric curve in Fig. 5 is repeated, and for the sake 
of clearness is shown apart from the other two curves, the 
water line, and the middie line, enabling it to be applied in 
its true position in the ship if desired. Ordinarily it is 
thought sufficient, when dealing with the question of stability, 
to say that if the centre of gravity (G,) les below the meta- 
centre (M,) in the upright position, the ship is in stable 
equilibrium ; and that if it lies above, the ship is in unstable 
equilibrium. With the metacentric curve before us, we can, 
however, extend the conditions considerably. 

First of all, it should be noted that positions of equilibrum 
—either stable or re rt gee ny to those angles of 
inclination for which tangents can be drawn from the centre 
of gravity to the metacentric curve; or, as Dupin puts it, 
for those positions where normals can be drawn from the 
centre of gravity to the curve of centres of buoyancy. This 
is equivalent to saying that in positions of equilibrium, the 
line joining the centre of buoyancy with the centre of gravity 
must be vertical ; and to distinguish between unstable and 
stable equilibrium, it is only necessary to observe whether 
the metacentre lies Jetween the corresponding centre of 
buoyancy, and the centre of gravity or not. If it lies between 
those points it is necessarily below the centre of gravity and 
the equilibrium is unstable ; if on the contrary it lies further 
from the centre of buoyancy than the centre of gravity the 
equilibrium is stable. 

Keeping this in view, let us attempt to trace the effect of 
variations in the height of the centre of gravity. In the ship 
for which our calculations were made the centre of vity 
was situated as at G, in Fig. 4, and the metacentric Fright, 


middle line, there can only be two tangents drawn, one | 


corresponding to the upright position, when the ship is| 5 Dasrex Goocn.--Sir Daniel Gooch, the present chair- 


} stable, and the other to the bottom-up position when she is | ™&2 of the Great Western Railway Company, is said to have 


In fact, we have here the condition of a self-| purchased 500,000. of the ordinary stock when it stood at 


unstable. , : ; 
righting lifeboat, which is only stable when upright. }45. The present price is 90 or thereabouts. We do not 
The converse state to this occurs, of course, when the centre | S¥&aPantee the accuracy of the report. 


of gravity lies entirely above the crossing point of the upper | 
branches of the curve, as at G, in Fig. 4, and the ship will | . r 

only rest in stable equilibrium when bottom-up, a position of | t : in formation at Stainton, near Ulver- 

unstable equilibrium occurring when she is upright. | ston, in the Furness district of North Lancashire. The 

(To be continued.) | valuable hematite iron found so abundantly in this district, is 

BoP Qual | deposited in “ sops” or “ pockets” in the mountain limestone, 

es Gogo eh NLT Ke | but i ly P ing in the rock occur, either empty or 

NOTES FROM CLEVELAND AND THE | fall of drift, as in the case of the bone caves of Kirkhead and 

NORTHERN COUNTIES. | Capeshead, the latter on the Holker-hall estate of his Grace 

Mippiessroves, Wednesday. 


_by « local committee of 

The Cleveland Iron Trade.—Yesterday there was a good With the exception of the 
attendance on ‘Change at Middlesbrough and the market - : & few fissures in the rocks, no 
was firm. No.3 was agsin quoted at 47s. 6d. and many of | 9Pening of any importance has been found until the recently 
the smelters were very easy about booking even at this quo- 


iscovered cavern at Staint I ridges of limestone 
y - 4 : ee iy, | exist at this place, and since the opening of a branch of the 
— oe ae . ~~ pe te dae res pr aed Furness line of railway hundreds of tons of the rock have 
out Europe would improve considerably. There are no fewer | f carried away vay to the ae omelting 
than 116 blast furnaces blowing in the North of England, | furnaces of the Barrow Hematite Iron and Steel Com 
and they are pow povdacin upwards of 161,000 tons of |*# ® flux. Bonryoet o bes bess 6 
pigs per month. Mine new furmeces are in course of con- 


A New Cavery.—aA large cavern has been discovered in 
bow h at. ‘ 











jewey, and in an a — in the rock, where the 
aad nll : : t q | Tailway terminates, about half-way up the face of a per- 
Toa eae fe Te ine mietenteting for some of our | pendicular cliff, 100 ft. high, is the entrance to the cavern. 

lors to hear thet in 1801 ¢h were only 25 persons ts discovery has caused much interest and some little excite- 
living at Middlesbrough, the centre of the great iron ind | ment in the neighbourhood. For a distance of about 40 yards 
At the last census in 1861 there was a population of 18,992, | the visitor is able to walk in a stooping position, after which 


4 : ‘ ;. | he must craw! through a mud-lined ge 8 or 10 yards 
and now it is estimated that there are about 45,000 —. tp iengt; chen the oe eaheus — by ent coal 


tants. The town is growing very rapidly and works of all | per : s 
kinds are being erected on land skirting the Tees. Shipments | slong a — 1b “ — _—o> Smeal ery teen a 
as: nye é f | chamber with a floor entirely covered with waved and fretted 
The Finished Iron Trade.—Notwithstanding the unsettled | white crystallised carbonate of lime ; then a descent of 5 or 
condition of political affairs in France there 1s a good con- 6 ft., and the principal chamber is entered, being about 
tinental demand for rails. Prices are firm and fresh orders | 130 yards from the entrance. Several “ cross ” have 
are being placed with Cleveland firms. All the departments | been found branching out from the main way, some endin 
of the finished iron trade are in a satisfactory condition. | abruptly at 30 to 40 yards, others terminating in rome | 
Owing to the strike in the engineering trade at Sunderland | chambers, containing nothing of much interest. The prin- 
some of the finished iron makers have not been so much | ci chamber is a long ery, 5 ft. wide and above 7 ft. 
pressed to execute the works they had on hand. high, its roof arched. It takes a north-eastern direction for 
Shipbuilding —The shipbuilders continue to receive new | nearly 80 yards, when it turns suddenly to the north-west, 
orders for vessels, and on all the northern rivers there is work | PTeserving its Gothie-arched roof and regularity of height 
at the shipyards which will keep them going for nearly a/ and width all the time. Water-washed boulders of the upper 
year. | Ireleth slate were found upon the clayey floor. At this point 
- : Th . in the N | the roof rises from 6 ft. to more than 30 ft., and a dangerous 
Engineering.—The locomotive departments in orth shelving at the attracts the visitor's attention to a chasm 
of England are fairly employed, and the marine engine yawning Soneatht bine Mr. J. Bolton, of Ulverston, a 





better prospect for bridge builders. 
The Nine Hours’ Movement.—Since our last notice eight 
‘TY, workmen have been summoned before the Sunderland 
(\TEN. magistrates. Seven of them appeared and were convicted for 
F. \ leaving their work without giving notice. Three from Messrs. 
Clark and Co.'s works were fi 11. and costs, and four from 
Messrs. Oswald and Co.'s shipyard were fined 3/. and costs. 
\ It is stated that by the strike t are about 2000 men out 
of employment in Sunderland. There is unfortunately no 


a » | immediate prospect of work being resumed. Indeed the 
aa agitation, as we 2 last week, is ading in the 
oC “ North of England. According to the Newcastie Daily 


Chronicle an important meeting of representatives of all de- 
Nee soap of the engineering trade was held in Newcastle on 
fonday night for the sa en of considering the movement. 
e derland engineers invited the 





. A deputation from t 


About 100 Newcastle delegates were present, and the state- 
WY A ments of the Sunderland deputation were listened to with 
KK every attention. A resolution was agreed to expressive of 





\ sympathy with the Sunderland men, and a committee was 
formed for organising a similar movement in Newcastle. 
The subject is to be brought before the trade at large ata 
neral meeting of the engineers to be held on Saturday next. 
same paper says it is stated that the Sunderland masters 
are ready to accede to the request of the workmen provided 
the trade of the North of England generally adopts the same 
regulation, It is now difficult to say where the agitation 
will end. 


The River Tyne.—Under the able superintendence of Mr. 
Ure, the engi to the Tyne Commissioners. the upper 
reaches of that river are being very materially A ea 
Rapid progress is being made with the new Tyne bridge. 





A gc’ \y 
le 


G,, M,, was about 3 ft. The line, G,, M,, is one tangent 
to the metacentric curve, and it corresponds to stable equili- 
briam; another tangent can be drawn to the curve from G,, 


corresponds to a position of unstable equilibrium ; a third 





* If it did fall wholly without, as we shall show almost 


co-operation of the Neweastle men in furthering the object. | T 


builders are still unable to get through their work. There is a | geologist, was able to examine this extraordinary abyss with 


the aid of lights and with the help of a minimg captain 
named Henry cowed ger or to be sha hen, sm 
ers The party i of six. Mr. Bolton and Mr. 
wainson, geologists, remained on the brink ; the other four 
comprising Kendall, Mr. Hamer, mining clerk, and two 
intrepid little miners, named M‘Intyre and Myers, descended 
the shelving sides of the pit until they the constricted 
portion, or neck, when Kendall and M‘Intyre prepared to 
enter the lower part of the chasm. After an absence of 
es Se ee Se eee ee 

ising suspense, explorers returned, lighting the 
eloomy faking opening in strange fashion by the fights 


was 235 yards. The above-mentioned loring party was 
four hours a wale Dae 
pure, and it took them minutes to in t air 
from the edge of the vit, The cliff in hich thle sine is 
situated is 300 ft. above the sea level. Many visitors have 
been attracted to this place, but few have ventured to the 
end. Doubtless in the course of the summer many scientific 
men, interested in geology and mining, will visit this remark- 
able cavern, as the great problem of the deposition of the 
valuable hematite iron ore in similar chambers and galleries 
and basins as yet to be solved, and’mining engineers may 
perhaps get an idea or two by carefully examining these 
peeuhar openings in the mountain limestone, which do not 





i 
atan angle of keel a little greater than 90 deg., and this 
I 
| 
| 


immediately, there would be no position whatever of unstable 
equilibrium, which is absurd. 





The Docks at Middlesbrough.—The desirable extension of | S 


oceur so frequently as to afford them many i 
tandard. 
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ordinary t of and formerly the} ignited b such a fuze oe 
ENGINEERING PROGRESS, 1866-71. amoun power, were y igni by firing a in contact with an 
No. VINE.-- Bavrdetve Ccnmeieh2- thesiooteie most unsafe and dangerous compounds that could| outer disc. More than this: a number 


In a previous article upon explosive compounds, 
we reviewed the improvements or ifications 
which have been made in the manufacture of gun- 
powder during the past five B agar We have now 
to notice the advances made during the same 

riod in the development of such explosives as 

cove been itesdaceh with the view of superseding 
gunpowder. ‘To enumerate all that have been pro- 
posed would be a tedious as well as a useless task ; 
we therefore propose to confine ourselves to such 
as have been brought into actual practical use, and 
such as have been tried and found to be useful 
for certain special purposes. It must be remem- 
bered, however, that gunpowder is found available 
for every purpose, and under all circumstances, in 
which other explosives find a more or less limited 
application. In other words there are no con- 
ditions under which what we may call the supple- 
mentary explosives are useful, where gunpowder 
would not be available, although in some cases it 
would prove less effective. On the other hand, 
owing to their special characteristics, these sup- 
plementary explosives are not available for all the 
purposes to which gunpowder is applied. The 
reasons for this will become apparent as we pro- 
ceed; they refer mainly to the fact that the more 
violent the explosive is, the more local and con- 
centrated is its action. Thus, a gun loaded with 
some of the more violent chlorate or nitrate com- 
pounds, and fired, might have its powder chamber 
own to atoms, whilst the projectile would not be 
moved an inch. To go no further at present, it 
will be seen that this local jntensity of action at 
once unfits any substance possessing it for use as a 
medium for the propulsion of shot from guns. 

The discoveries and developments of chemistry 





have of late years added largely to our list of ex- 
plosive compounds, and although the dangerous 
character of some of them is such that they are | 
hardly known beyond the laboratory, we yet have | 
many agents, other than gunpowder and much more | 
powerful, by which mining operations are success- | 
fully effected. The objects in view in producing | 
substances to supersede gunpowder, have been to 
obtain a material possessing a more violently 
explosive action; which should cost less, or, 


what is the same thing, should do an equal or 
greater amount of work with a lesser quantity, and 
which should be non-explosive except under the 


actual conditions of work. This latter qualification is | 
rendered necessary by the former, inasmuch as the 

more powerful the explosive, the greater the danger 

attending its use. The necessity of this precau- 

tionary measure refers equally to gunpowder as to 

other explosives, and proposals have been made 

with the view of preventing its premature explosion. 

Nearly thirty years since Colonel Ryley submitted 

a plan to Government for enveloping the grains of 

gunpowder in bone-dust for storage, and from which 

the powder was to be separated for use. About 

five years ago the proposition was revived by Mr. | 
Gale, who, for a time, created a sensation by his pro- 
tected gunpowder, the isolating medium here being 
ground glass. There can be no question as to the 
efficiency of the method, but the difficulties which 
stood in the way of its adoption were apparent from 
the first to all practical minds, and were such as 
to forbid it ever passing the experimental stage. 
-But however well an explosive agent may be pro- 
tected whilst in store, it must be unprotected when 
being manipulated for actual use, and as it is pre- 
‘visely at such times that the great majority of 
accidents occur, it is clear that something more than 
temporary protection is required. That requirement 
is a material over which we can have perfect com- 
mand ; one which shall do no more than burn when 
lighted by a flame in the ordinary way in contact 
with air, but which shall equal, if not exceed, gun- 
powder in its power when ignited by special means 
either in the open air or in an air-tight chamber, as 
in a bore hole for blasting, or in the barrel of a 
gun. It is to the production of such a material 
that the most careful attention has been given, 
and with some of the most striking and successful 
results. 

Of the many substitutes for gunpowder that have 
been pro , gun-cotton and nitro-glyeerine are 
the only two substances that have found their way 
into general use, gun-cotton more particularly in 
England, and nitro-glycerine more extensively in 
America, Germany, and on other s of the 
Continent. But both gun-cotton and nitro-glyce- 





rine under certain conditions develop an extra- 


be applied to practical purposes. But during the 
year 1868, both these dangerous agents were mune 
perfectly under control, gun-cotton Professor 
Abel, F.R.S., and nitro- ¢ cerine—in the new form 
of dynamite— ’ Mr. obel. Professor Abel has 
identified himself with the advancement of the gun- 
cotton question, and great credit is due to him for the 
light he has thrown upon that question by long and 
— experimental research. Still greater credit is 
ue to him for having perfected a method of treating 
gun-cotton whereby it is rendered non-explosive 
when burned in the air, but in which the full ener 
is developed when fired in a close chamber. The 
method consists in reducing the gun-cotton fibre to 
a fine state of division or pulp, as in the process of 
paper making. It is found that in this condition 
the cotton is most easily relieved of the superfluous 
acids by means of washing and pressure, every 
chance of spontaneous cenbiatien being by this 
means removed. The pulp is dried in moulds of any 
convenient form, that generally adopted being 
discs of from jin. to7 in. in diameter, and from 
$ in. to 2 in. in thickness, These discs are produced 
under a pressure of 18 tons per square inch; the 
compression causes combustion to proceed slowly 
in the open air owing to the condensed condition of 
the fibres, which in the loose state of cotton or rope 
burn very rapidly. This method of manufacture is 
carried on by Messrs. Prentice at their works at 
Stowmarket, and the product is known as com- 
pressed gun-cotton. In this form and under this 
title gun-cotton has assumed in this country an im- 
portance far greater than it has acquired at any 
time in any other. It is now largely employed for 
blasting in slate and other quarries in Great Britain, 
and its manufacture, for this purpose, has reached 
the amount of 100 tons perannum. So increasingly 
great is the demand for this article that Messrs. 
Prentice are at the present time en in the 
multiplication of their power of production to four 
times its present capacity. 
The principle of thus combining safety with force 


|in a highly condensed form has produced very 


valuable results. A series of severe trials extending 
over a considerable period have proved the com- 
pressed gun-cotton to possess all the attributes 
which should be found in a material for blasting 
purposes. Mr. J. Wilson, the goods manager of 
the North-Eastern Railway, directed these experi- 
ments, which were instituted with the view of satisfy- 
ing railway companies in their capacity as carriers, 


of the absolute safety of the material. These ex- | 
| diminishing these destructive effects, its 


periments proved that the compressed gun-cotton 
when ignited in the ordinary way and in the open 
air simply burns gently out, as indeed we ourselves 
have more than once proved. In some cases igni- 
tion was produced by concussion, but only so much 
of the material as was actually struck exploded, the 
part not struck being fired from the explosion and 
burning like straw or flax. A charge of compressed 
gun-cotton, however, fired with a safety fuze in a 
hole in a block of wood, shivered the block into 
fragments. The advantages of compressed gun- 


| cotton, so far as we are at present aware of its pro- 


perties and capabilities, are undoubtedly great. If 
accidentally ignited in the open air, or under an 
conditions except those of close confinement, it wi 
burn freely and intensely until consumed, but with- 
out any explosion. If affected by damp it can be 
re-dried simply by exposure to the sun or a gentle 


heat without risk of explosion or deterioration of its | f. 


explosive qualities. The strength or energy of this 
gun-cotton when properly exploded, may be held to 
be from 2} to 5 times that of gunpowder by weight, 
according to the circumstances under which it is 
employed and the manner in which it is exploded. 
It can, moreover, be exploded by very simple means 
in a perfectly simple manner, and with full destruc- 
tive effect, without the necessity of enclosing it in 
any case or envelope. And this brings us to the 
latest improvement in connexion with this material, 
and out of which arises the last-mentioned ad- 


vantage. 

The credit of this important feature in the de- 
velopment of the gun-cotton question is due to Mr. 
Brown, assistant in the Chemical Laboratory of the 
War Department. That gentleman, towards the 
close of 1868, discovered that by igniting com- 
pressed gun-cotton by means of a fuze charged 
with a detonating com ion, the full force of the 
explosion would be obtained, even were the charge 
of cotton entirely unconfined. Experiment proved 
that so complete was the ignition by this means, 
that a loose heap of cotton discs was thoroughly 


services of which may be 
quisition. The entire secret lies in tho difference 
between ignition by fire and ignition by detonation. 
These two marked improvements in the history of 

-cotton—the pulping process and the ion 
uze ignition—refer to two distinct applications of 
the material, The former affects gun-cotton as 

lied to the of mining, quarrying, and 
blasting in the operations of the civil engineer, 
whilst the latter renders this explosive most valu- 
able in those of the military ineer, such, for 
example, as the demolition of Br oem and similar 
defences. It is thought by some that the power of 
gun-cotton is increased by firing it with a percus- 
sion fuze. We do not, however, hold with this 
theory ; we can <p | conceive the fuze to act upon 
the gun-cotton in the same way that a whip does 
upon a horse—it accelerates its action, but does not 
increase its strength, The same explosive power 
would doubtless be developed in compressed 2 sees 
cotton when fired by an ordinary fuze in a confined 
chamber as when fired by a percussion fuze under 
the same conditions, although it has been demon- 
strated that the percussion fuze will develop the 
energy of the gun-cotton in the open air, under 
which condition the ordinary fuze certainly not 
explode, but will only ignite it. 

As regards the use of gun-cotton for artillery or 
sporting purposes, we may observe that in the 
former case it has been abandoned, whilst in the 
latter it is extremely limited. A course of experi- 
ments carried on in 1865 at Woolwich soon served 
to show that gun-cotton as then manufactured was 
not suitable for artillery p . The great local 
violence of its action, and the rapidity of its igni- 
tion when confined, as in the chamber of a gun, 
renders it extremely destructive to the piece. Ex- 

riments were made in 1866 with the view of 

iminishing the destructive energy of the gases 
generated on the combustion of the cotton. But 
as far as they were carried out it appeared that in 
reducing the explosive force of the cotton and so 
wer a8 4 
abe em agent was similarly reduced. It still has, 

owever, many supporters as an explosive for sport- 
ing pu , although we are not aware that when 
made of such strength as to cease to be injurious 
to the gun, an t ‘superiority over gunpowder, 
as ventas ha Hitting, has b haa voosell for it. It, 
however, possesses undoubted advantages as regards 
absence of smoke and freedom from fouling in the 
piece. Although gun-cotton is at present unsuit- 
able for gunnery purposes owing to the local inten- 
sity of its action, there is no doubt that this ve 
destructive quality, governed and controlled as it 
now is, is of great service to the engineer in mining 
o ions. Considering the short time during 
which gun-cotton has claimed public attention, 
very great strides have been made towards bring- 
ing it entirely under control and utilising it both 
or peaceful and warlike purposes. We reserve 
the consideration of dynamite and other supple- 
mentary and less practical explosives for a separate 
notice, 








Baeaziias Ispustay.—In the provinee of San Paulo, a Bill 
has been introduced into the provincial legislature to anthorise 
a guarantee of interest at the rate of 7 per cont. per annum 
on the capil ee a railway from the iron works of 
Ypanema to San . 
ee a ea fry tia <>. 
i scale, an experimental factory at Itu having yie 
enco ing results. The working of a cotton factory in the 
province of Alagoas has also been attended with remunerative 





space thus gained there are to be five 100 ft. to 166 ft 
wide at least, with at all times, for of 26 ft, 8 in 
draught. Quays piers, sheds and &c , are 
to be provided. A steam dredge is also to be employed in 
the maintenance of channels, &. 
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ECONOMY IN SUSPENSION BRIDGES. 
By E. W. Youse, CE. 
(Comeluded from page 28U.) 

For bridges of ves large span, where the pro- 
portion of dead load is very large, this variation 
will be so serious as to affect very materially the 
question of height of tower. In all cases the most 
economical height of tower is really greater than 
that given by the diagrams. In small bridges the 
error will be inconsiderable, but in large bridges it 
is quite worthy of being taken into account. 

To construct a diagram in which this variation of 
the load is allowed for, would be a somewhat la- 
borious operation. It has not therefore been thought 
advisable to go minutely into this question on the 
present occasion, more especially as a variety of 
considerations other than that of mere economy 
often determine the decision of the engineer as to 
the height of the tower. And whereas the object 
of the preceding remarks is rather to show that the 
proportions of height of tower to span hitherto 
adopted are much too small, if economy be an ob- 
ject, than to insist upon any particular proportion, 
it will be enough to point out that if the weight of 
the superstructure be taken into account, a diagram 
would result, still more condemnatory of the pro- 
portions of height of tower to span hitherto gene- 
rally rn than are the diagrams accompanying 
this article. 

Let us now turn our attention to the second 
part of our subject : **‘ What should be the arrange- 
ment of parts in the superstructure to obtain the 
greatest economy ?” 

From the point A, Fig. 6, erect a perpendicular, 
A B, equal to C D, the height of the tower above 
the platform. Join BC and BE, 

Since BC =AE by construction, B E is parallel 
to AC. So then, if the line, A B, represent the 
magnitude of the load concentrated at A, AE or 
C B will represent the strain on the bar, A E, and 
AC or EB the strain on the bar, A C. 

Let us now suppose the bar, A E, which is sub- 
ject to tension, to be removed, and its place to be 
supplied by a strut occupying the position, A D. 


it by means of two girders of an economical form: | danger to the safety of the bridge. It has been 
in the manna mee in Fig. 11, we shall find on | with the idea chiefly of keeping down the amount 
taking out the quantities, that exceed some- of oscillation to which a suspension bridge is liable, 
what those of system Fig. 10, which may, in fact, | that the curve of the i 
be regarded as absolutely the most economical | pension 
method of carrying a load entirely moving. We And if no means of stiffeni i 
will, therefore, now compare suspension by this | adopted, the ent is calculated to 
system with the cantilever method. attain the desired object. But this is a very ex- 
pensive way of accomplishing in a very imperfect 
manner a result which can be completely effected 
_by the use of stiffening girders. transverse 
‘strain to which these are subjected is always the 
same with certain proportions of line to load, 
and is entirely unaffected by the rate of curvature 
of the chain. There can, therefore, be no objection 
on this score in a bridge provided with stiffening 
girders to proportionally high towers. 

The higher the towers the less the deflection of 
the bridge under load, and the less the alteration 
of form caused by changes of temperature, This, 
to some engineers, will appear an important con- 
sideration. 

Let us now consider the behaviour of structure, 
such as that shown in Fig. 13, compounded of a 
suspension portion, AB, between two cantilever 
portions, A C and BD, under a rolling load, 
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The quantities required to carry the load of 100| The load travelling on to the bridge from left to 
by the bars AC and A B., Fig. 12, will be found to | right, a bending will take place at each of the 
be exactly equal to the quantities required to carry | points, E,F, and G, in the platform, At these 
the same load by the bar, AC, and the strut, AG, | points it should therefore be hinged. The alteration 
when the distance, AG, is rd of the span. The | im the form of the platform thus caused will, how- 
suspension system is the more economical when the | ever, be slight. In a bridge of 1600 ft. span, where 
distanee of the load from the pier exceeds jrd of | the proportion of dead load would be large, it was 
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The strain upon this strut and its length are both : 
, . . | tanc 2s 
equal to that of the bar, A E, and as the bar, A E, | nce is less than Hh of the span. 


is common to both arrangements of carrying the | 
load, it follows that if the ratio of strain to sectional | 
area upon the strut be identical with that in the | 
bar, A E, the same amount of material will be re- | 
quired whether we make use of the tension bar, | 
AE, or the strut, A D, to carry the load at A. | 

But if the load be shifted to a point, F, nearer 
the pier, the strut, F D, being shorter than the bar, | 
F E, while the strain upon both is the same, the | 
strut arrangement will be the more economical of | 
the two. On the other hand, if the load be removed | 
to G, further from the pier, the tension bar ar- | 
rangement will be preferable. It is therefore evi- | 
dent, assuming bars acting in compression to be as | 
effective as bars acting in tension, that the most | 
economical method of carrying a dead load is by | 
means of suspension for that half of the span which 
lies equally on each side of the centre, and by means | 
of cantilevers for the remaining parts of the span | 
which adjoin the piers. 

For a moving load this will not hold good, be- 
cause, whereas the cantilever parts are not liable to 
distortion, the same cannot be said of the suspen- 
sion portion of the structure, to which certain ad- 
tions are requisite in order to preserve its form 
under varying conditions of load. It is thus appa- 
rent, that for ordinary bridges which have to carry | 
moving loads, it would be necessary to have a pre- 
ponderance of cantilever, in order to obtain the 
most economical results. 

lo determine exactly the proper relative propor- 
tions of these two forms of construction in any 
bridge would be a matter of considerable difficulty. 
We can, however, conveniently do so under two 
extreme conditions—the first, when the value of 
the live load=(; the second, when the value of the 
dead load = 0. 

The first of these conditions we have just con- 
sidered ; to elucidate the second, det us inquire how 
the distorting tendency of a moving load can be 
most economically eounteracted. 

If we compare the quantities required to carry a 
given load in the manner shown in Fig. 10 with the 
systems of Figs. 4 and 5, we shall find that the 
method of Fig. 10 consumes about 50 per cent, 
more material than its rivals. It has, however, 
this advantage over them, that it is a perfectly rigid 
system of construction. 

If, now, we take the system of Fig. 4, and stiffen 





the span, but the cantilever system when this dis- | found by calcalation that the effect of an ordinary 
train running on to the bridge, as far as point E, 
We have thus defined the distances of }th and | would be to depress the platform at that point to 
4rd of the span from the pier to be the limits | an amount of about lin. We may therefore take 
between which it will be necessary to fix the point | it that the distortion of the platform produced by 
where the character of the structure should change | unequal loading would be so insignificant as to be 
from that of suspension to cantilever, if economy is | unworthy of consideration. 
to be a supreme consideration. The alteration in the form of the platform caused 
Now, if we compare together the systems of Fig. | by changes of temperature will, however, be con- 
10 and Fig. 11, when the load to be carried con- | siderable. The expansion of the metal will cause 
sists partly of dead, and partly of live load, we shall | the extremities, E and G, of the two cantilevers 
find the latter system (Fig. 11) to be more econo- | to approach one another, and consequently the 
mical than the former in proportion to the quan- | platform at F to drop. In order to prevent cross 
tity of dead load which io to be carried. For | strains, it will be advisable to make the hinge joints 
whereas by the system of Fig. 10 the quantities re- | at E and G, such as to admit of a certain amount 
quired will be the same, whether the load be live | of end motion in the platform, This can be done 
or dead, in the system of Fig. 11, when the live | in a variety of ways. 
load=0, the quantities in the stiffening trusses In order to avoid the unsightly appearance which 
become=0, and the bridge takes the character of | would be produced by areverse camber in the plat- 
Fig. 4. Hence it is evident that, in ordinary sus- | form, it is recommended that the platform should 
pension bridges, where the dead load forms a serious | be laid so as to have a slight gradient each way 
item in the load, the system of Fig. 11 will be pre- | towards the centre of the span, as shown by the 
ferable to that of Fig. 10. | straight lines, H, E, F, F, G, I, Fig. 14, when the 
From the foregoing facts we deduce the principle 
that when the proportion of dead load is excessive, | 
the point where the suspension part of the structure | 
ends, and the cantilever portion begins, should | 
approach the limit nearest the pier. On the other | temperature is at its lowest. When the tempera- 
hand, when the line load preponderates, it should | ture is at its highest, the point, F, would drop to 
lie nearer the limit furthest from the pier. | F}, a point not below the level of the hinges, E 
In these calculations the effect of the weight of | and G. 
the structure itself has been completely left out By this arrangement, all unsightliness can be 
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of account. It will, however, modify our con- 
clusions to a certain extent, and in the direction 
of further increasing the proportions of cantilever. 

If we turn to Fig. 6, and once more compare the 
suspension with the cantilever system we shall see 
that since the tension bar, A E, occupies a position 
nearer the centre of the spans than the strut, A D, 
the weight of the structure is more advantageously 
situated for economy in the cantilever than in the 
suspension part. Hence the truly economic position 
of et ge of change from suspension to cantilever 
method, 
—— re ar “ span enna the pier, as the 
weight o: re a or roportion 
to the load carried. e ag 

Thus much for the economical part of the subject. 
Let us now devote a short time to the consideration 
of the practical part. 

However economical any arrangement of parts 
may be, its adoption must be barred if it involves 





would be at a distance more or less ex- | 


| avoided, The consequence of these alterations in 
| form of platform ee amount simply to this, that 
| the gradients on the bridge would vary with the 
| season of the year, a apes "ps no way affecting 
| the safety of the structure. Nor would the fact 
| that the platform is capable of end motion at the 
| points E and G, affect its lateral stiffness, provided 
| it be treated asa continuous girder, of which H, F, 
| and G, I, are the cantilever portions, and E, G, the 
| girder portion, E and G being the points of con- 
| trary flexure. 
The erection of such a bridge as that shown in 
Fig. 13, could be conveniently effected by building 
out from the piers as far as the extremities of the 
eantilevers, and erecting the suspension portion in 
| the usual manner. 
| We have not here entered into the question of 
the most economical height of tower for a 
|of single span: to do so would unn ily 
| lengthen this article ; we may, however, consider 
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WOHLER’S APPARATUS FOR APPLYING TRANSVERSE STRAIN TO BARS. 





that the proper height of tower for a bridge of this 
kind should be much the same as for a bridge of 
several spans, inasmuch as the quantities in the 
back tie of the former would be not very different 
from those in the half span of the Setter danachetian 
of bridge. When the towers of a bridge of single 
span are backed by high ground, of course it would 
be advisable to adopt a loftier tower than would be 
proper if no such natural feature characterised the 
site. 

The result of the investigations briefly sum- 
marised in the foregoing remarks has been to con- 
vince the author that considerable unnecessary ex- 
pense has been incurred in bridging large spans, 
through the adoption of towers deficient in height, 
and an arrangement of parts in the superstructure 
not of the most economical description. In con- 
firmation of these opinions he would state that he 
has made numerous careful and detailed estimates 
for bridges of various spans on the system of Fig. 13, 
and the result has fully justified his anticipations. 


_ Patvars Bitis 1s Pantiament.—In consequence of the 
cemands upon our s this week, we are compelled to 
postpone the publication of our usual report of the progress 
of Private Bills. 





Tax Usiow Pactric Rarttzoap.—The London and San 
Francisco Bank (Limited) have invited subscriptions for 
500,0007. Omaha Bridge 8 per Cent. Bonds, issued by the 
Union Pacfiic Railroad Company, with dividend from the 1st 
imstant at a price equal to about 93), and redeemable at 110 
within 25 years by an accumulative sinking fund. ‘The 
object is to complete the communication across the Continent 
to San Francisco, at present interrupted by the waat of a 
bridge over the Missouri river between Council Blaffs and 
Omaha, the various railway lines which will thus be accom- 
modated representing an aggregate capital of about 30 
millions sterling. The construction of the bridge is al- 
wel, wmale to the extent of about one-third, and the 
Whole is expeeted to be opened on the Ist of January next, 
when, after yment of tolls, a direct cash saving from the 
svoidance of the ferry will, it is stated, result to the Union 
Pacific Company, by whom the bonds are guaranteed, the 
ings itselt being at the same time mortgaged as security. 

a oe the yield of interest will be 8} per 

Gmgrss the bridge and ie appovasion are exsotated = 

, ite a are constituted a 

national road, under the exclusive jurisdiction of the 

be ent—an exceptional circumstance that must 
regarded as indispensable in any American joi 

Eo sear Sea the public on this side, so 

Sate eke i a edeeate 

‘ career in New York, the w most in- 

fuential State of the Union. 





report, 
| we supposed that it possibly might 








WOHLER’S EXPERIMENTS ON THE 
“FATIGUE” OF METALS.* 
(Continued from page 261.) 

WE must now on to the series of experiments 
in which Herr Wéhler subjected bars to tranverse 
strain, and we shall in the first place describe the 
apparatus employed by him for measuring the de- 
flection of such bars under a steady load. This 
apparatus is shown by Figs. 12 and 13 on the pre- 
sent page, and the principle upon which it is con- 
structed may be very briefly stated. It is well 
known that if a prismatic bar be supported at two 
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points, @, a,, and loaded uniformly at two other 
points, 4, 4,, equidistant from those first mentioned, 
the portion of the bar lying between the points, 4, 4, 
will be subjected to an uniform moment of flexure 
and will assume the form of a circular arc, Under 
these circumstances, if the loads on the bar be 
gradually and uniformly increased, the limit of 
elasticity will be attained (uniformity of material 
being supposed) simultaneously over the whole 
length between the points, 6, 6,, and thus any per- 
manent set which may take place can be measured 
more readily than if the bar was subjected to the 
action of a load applied at one point only. 

In the apparatus shown by Figs. 12 and 13, ad- 
vantage has been taken of this fact, the bar under 
experiment ee | supported on knife-edges carried 
by the slings or links, 2, a', while the load is applied 
through the links, 4, 4', which — with 
knife-edges resting upon bearin aces attached 
to the bar at equal distances from the points of 
support, a, a'. ‘The lower ends of the links, 4, 3, 
are connected by the equal armed beam, d, the 
scale, ¢, which contains the weights with which the 
test-bar is loaded, being slung from the centre of 
this beam. The extremities of the beam, d, pass 

* Since our last article on this subject 
received a letter from Herr Wéhler in which he informs us 
that the number of oe of strain resisted 
fracture by bar No. 13 of Table IV. 

123,770; and that this number was nota mis-print in his 
oe 

















thro stirrups which hang from levers having 
their fulera on the side frames of the apparatus, 
and the outer ends of which carry nuts through 
which pass screws as shown, Thus, by turning 
these screws, the beam, ¢, can be lif and the 
test-bar relieved of its load, the upper ends of the 
links, b, 4', being guided, when the latter are raised 
by pins attached to them entering holes at the 
bottoms of the guides, w, «'. By this arrangement, 
the links, 4, 4*, when raised are prevented from 
falling over and resting on the test-bar. The dis- 
tance between the points of support is 5 ft. 6 in., 
and that between the points of bearing of the links, 
6, 5, 3 ft. 6 in. 

The arrangement for measuring the deflection of 
the bar is very simple. It consists of a beam slung 
beneath the test-bar as shown, and provided wit 
a graduated are and with a centre on which an in- 
dicating finger turns. The points from which the 
beam just mentioned are suspended are 3 ft. apart, 
and thus the apparatus measures the deflection of 
this length of the bar. The indicating finger or 
lever is provided at its end with a vernier, and its 
shorter arm is connected to the centre of the test- 
bar as shown. The arms of the indicating lever 
being in the proportion of 10 to 1, and the graduated 
arc being divided into tenths of an inch, it follows, 
that by means of the vernier, a deflection of the teat- 
bar of +Ays in. can be accurately measured, while a 
deflection of yAyx may be estimated’ very closoly. 
The apparatus for measuring the deflection is 
balanced by the lead discs, «:, 4, which not only 
serve to distribute the load equally to the test-bar, 
but by being adjusted laterally cause the indicating 
lever to move in a vertical , 

The Tables, No. V. and VI. on the next page, 
contain the i of two sets of experiments 
carried out by the aid of ee we have just 
described, the results contained in Table No. V. re- 
ferring to a bar 1.277 in. square cut out of an axle 
supplied by the Phoenix Company, of Cologne, 

ile those in Table VI. relate to a bar 1.29 in. 
deep by 1.298 in. wide planed out of a 14 in, square 
bar of iron, supplied by Messrs. Pear- 
son, Coleman, and Co. 


begun to take a ‘permanent set with a strain but 
one-third of that required to produce a simliar 
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Tante No. V.—Showing the Results of Experiments on the 
Resistance to Flexion of @ Bar 1.277 in. aquare cut from 
an Axle supplied by the Phaniz Company of Cologne 
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IHE INSTITUTION OF CIVIL ENGINEERS, 

Tae annual dinner of the members of this Society, which 
wae established in the year 1818, and incorporated by Royal 
Charter in 1828, was held at the Hanover-equare Rooms on 
Saturday, the 22nd of April, 1871, the President, Mr. Charles 
B. Vignoles, F.R.S.. being in the chair 

The dinner, which gave general satisfaction, was provided 
by Messrs Ring and Brymer. Covers were laid for nearly 
200. and the company present comprised the following : 

Cucate.— Protessor Airy, F B.S. ( Astronomer-Royal), the 
Right Hon. A. 8 Ayrton, M.P. (Chief Commissioner of 
W orks), Sir Thomes Bazley, Bart., M.P., Dr. Burrows, F.R.S. 
(President of the Royal College of Physicians), Mr. R W. 
Crawford, M.P., Sir William Fergusson, F. B.S. (President of 
the Royal College of Surgeons), Mr. James Fergusson, 
F.RS 
dent of the Board 
M.P. ( First Lord of the 
F.RLS.. Viecount Halifax, G.( 
Colonel Hogg (Chairman of 


f Trade), the Right Hon. G. J. Gorchen, 
Admiralty), Mr. W. R. Grove, Q.C., 
B. (Lord Privy Seal), Lieut.. 
the Metropolitan 


the Colonies), Mr. W. Lassell, FBS. (President of 
Koyal Astronomical Society), Mr. Shaw Lefevre 
(Secretary to the Admiralty), the Right Hor 
MP. (Chancellor of the Exchequer), the Right Hon. William 
Monsell, M.!’. (Vostmaster-General), Commodore Rodgers, 
U.8N., M. Schneider (late President of the French Legisla- 
tive Assembly). Major-General Tremenheere, the Rev. l’ro- 
fessor Willis, F.R.S.. and Mr. T. H. Wyatt (President of the 
Royal Institute of British Architects). 

Members.—Messrs. W. Adams, G. Allan, J. D. Baldry, 
W. H. Barlow, F.BRS., J. W. Barry, J. F. Bateman, F.R.5., 
J. W. Bazalgette, G. Berkeley, J. F. Blair, RV. Boyle, 


C.8.L, F. J. Bramwell, BR. P. Brereton, G. B. Bruce, J. 
Brunlees, J. H. W. Buck, C. E. Cawley, M.P., C. B. Cousens, | 


the Right Hon. Chichester Fortescue, M.P. (Presi- | 


Board of | 
Works), Professor Huxley, F.R 8. (President of the British | 
Association), the Earl of Kimberley (Secretary of State for | 

the | 
M.P. | 


Robert Lowe, | 


Taniz No. Vi.—Showing the Results of Experiments on the 
Resistance to Flexion of a Bar of Rectangular Section, 
1.20 in. deep by 1.298 in. wide, made of Homogeneous Iron 
supplied by Messrs. Coleman, Pearson, and Co. 
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result in the bar of which the tests are recorded in 
lable VI. ; yet that the difference between 
ultimate powers of resistance of the two bars was 


comparatively slight. 


upon the seale of the machine is called the variable | 


load, and to it is added the weight of the testing 
lever, and that of the bar itself. The variable load 
and the weight of the testing lever produce an uni- 
form tension of the fibres of the bar between the 
points at which they are applied, while the weight 
of the bar itself produces a tension which increases 
towards the centre of the bar. Hence, as noted in 
the Tables, the total load produces a greater tension 
of the fibres at the centre of the bar than at the 
point of suspension of the testing lever, 
(To be continued.) 
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M.P., C. Waring, C. H. Waring, F. W. Webb, G. F. White, 
G. Wilson. Grace before and after meat was said by the 


A. Jeffreys, R. Jones, 
Kingsbury, W. Lowe, 
Manby, F.R.S. (Hono- 
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In the Tables the load placed | 


Hawksley, W. Haywood, G. | 


Reverend Robert Willis, M.A., Jacksonian Professor in the 
University of Cambridge. 
= usual loyal toasts, the President proposed the 
“ Army Navy,” this toast. being responded to by Major. 
and Mr. Goschen. . 


General Tr 

jor-General. Tremenheere, in returning thanks for the 
Army, pointed out that one of the shortest campaigns of 
modern times had been conducted toa ul issue by an 
Engineer officer, and mentioned the name of Sir J. Burgoyne 





; a8 lending additional lustre to that branch of the profession, 


He also observed that, if he were rightly ipformed, those 
celebrated strategists, Von Moltke and Van , Were con- 
nected with the Prussian Engineer service at the outset of 


their career. 

The First Lord of the Admiralty (who was loudly cheered 
on rising), said: Mr. President and Gentlemen,—In_ re- 
turning thanks for the Navy in the presemce of so many 
members of the Institution of Civil Engineers, my wind 
naturally reverts to the great and imeomparable services 
that have been rendered to the nation the inventive 
geniuses of civil engineers. The great discoveries which 
tend so much to inerease the efficiency of our feet are in a 
great measure due to the suceess and application of the 


| genius of the members of this Institution, and I think you, 
| gentlemen, have your reward. 


The country admires your 
nius, it appreciates your inventions, and 6s abuses the 
inister who proposes the estimates to carry them out. | 
will not enter into any controversy as to the proportion of 
the estimates which is due to the extraordinary diligence and 
extraordinary écience of inventors and ¢ivil engineers, but 
med immensely 
the powers which are at the command of the country and the 
naval service, and you have to all lay your heads together to 
see whether _ ean produce apparently impossible com- 
The Navy expects you to produce designs for 
ships, swift as a bird and as impenetrabie aga creature that 
has the thickest possible hide. You are to produce buoyancy, 
| and at the same time extraordinary strength. You are !o k. 
| ing to produce those qualities in a ship which have never 
| been found to be combined in any one creature in creation. 
But that is a matter between yourselves, which you and 
many @ gallant admiral have to meet and solve. I know 
| that you are in earnest about it, and there is many a civil 
engineer in constant communication with the Admiralty, 
submitting every kind of novel design, to which we are most 
anxious to give every possible trial. There are guns, there 
are etigines, there are appliances of every kind; and I am 
| sure, if one of the sailors of the old echool were to go on 
| board one of our ironclads, he would be pe feetly bewiidered 
by the many appliances he saw there. We steer by steam, 
fight by steant ; we handle our guns by hydraulic machinery, 
and everything has now to be done by complicated and 
scientific appliances. I am sure I am justified in saying that 
| the officers of the Navy will esteem it a labour of love to 
| master the difficult problems placed before them by the 
| scientific gentlemen who are here to-night. There are many 
| naval officers labouring with untired assiduity to master pro- 
| blems that to them are new, but are in themselves most in- 
| teresting and important. Other nations may rival England 
in their inventions, and they may hold out every possibie in- 
ducement to civil engineers to utilise their efforts; but we 
have one great advantage, namely, that, however great may 
be the changes introduced, there will be one thing most 
| likely to utilise them in effect, and that will be coolness in 
action ; for the enormous complications im our present ships 
will require a perfectly different state of mind to do justice 
to them when the trial arises to what was previously the 
| case. I venture to say there are few men who do not think 
that is a characteristic in which we may deem ourselves to 
be fartunate, namely, the coolness which English seamen 
always show in the moment of danger and trial. I ask you, 
then, gentlemen, to co-operate with the men in authority ia 
adapting, as far as you can, all those marvellous processes 
that are submitted to us in the way of steam, electricity, 
hydrostatics, every invention that you choose to propose ; but 
1 wish you were able to invent a self-acting taxing machine 
that would carry out all these improvements, and also a ma- 
chine that would electrify the British tax-payer into voting 
the necessary sums without explosion 
The bealth of Her Majesty's Ministers was then proposed 
and responded to by Lord Halifax, and this toast was ‘ol- 
| lowed by that of the “Houses of Lords and Commons 
| Lord Kimberly responding for the former, and Mr. Chichester 
| Fortescue for the latter. The Il’resident of the Board of 
| Trade said: Mr. President and Gentlemen, I will not discuss 
before you the mechanical relations that subsist between the 
two Houses of Parliament, but I am content with the dei 
nition of my noble friend, namely, that the motive powet 
lies with the House of Commons, whilst the House o 
Lords is the fly-wheel. For my part I am satisfied with that 
definition. What oceurred to me, on rising to fulfil the 
task of returning thanks for the honour you have conferred 
upon us is this: In many audiences in this country there is 
a certain difficulty in returning thanks for this familiar toast 
of the House of Commons, because the House of Commons t 
them isa vague and distant body which conveys but fe¥ 
ideas to the audience, except that it is the body which makes 
them pay their taxes, and provides them with a vast amount 
of reading (good, bad, or indifferent), every morning durieg 
the session. 1 do not say there are many English assembires 
which would take that view of the House of Commons ths! 
was taken by an Englishman who had the grestet 
portion of his life in the East Indies, whe, on his retur, 
being privileged to attend a meeting like this, and hearwg 
this toast proposed, remarked to his neighbour, “‘ God bies 
me! is that going on still?’ We have not yet got to thet; 
but there are many audiences to which the name of 
House of Commons conveys but vague and distant idess. 
That certainly cannot be said of the body which I have the 
honour of addressing on the t occasion. On the cot 
trary, there is a close, and intimate, and constant connex0®, 
year by year, between your body and the House of Commons 
in short, gentlemen, for my part, I do not know how one 
would weil get on without the other. In the first pls, 
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without the body of civil engineers, the House of Commons 
would be shorn of half its strength and half its work. We 
should have very few select committees, and no private Bills, 
no provisional orders—I speak feelingly on the last poinit— 
and on the other hand, without the House of Commons, I 
hardly know what would become of you. At all events, 
your sphere of action would, I spguthand, be remarkably 
limited. But, gentlemen, seriously speaking, I believe that 
there is no body in the world—and I claim for the House of 
Commons to be one of the greatest and most distinguished 
bodies in the world—there is no body or society in the world 
in which your noble profession is better known and more 
thoroughly appreciated, than in the House of Commons and 
jn its committees. And, gentlemen, | may be allowedte say, 
speeking officially as /’resident of the Board of Tradepthere 
is no de partment of the Government in whieh theebody of 
civil engineers is so thoroughly known, and appreciated, and 
valued, as in that department over which I have the*honour 
to preside. Gentlemen, on behalf of the House of Cotnmens; 
I return you my best thanks, and I feel it a great “honour 
that my name has been coupled with that toast. a 

The Chancellor of the Exchequer (who was loudly cheered) 
said: Mr. President, my lords, and gentlemen, | have the 
great honour to propose to you the toast of “ The Institutiéh 


of Civil Engineers I could never, at the best of timed 
hope to do justice to so great a subject, but, gentlemen, St 
this particular moment I have had a little bit of engineering 
of my own, which has oceupied a considerable portion of my 
attention. The fact is, the joint stock company of which I 
am one of the directors have made a call upon the share 
holders, and they have demanded a poll. Under these pecu- 


rand novel circumstances, I hope you will make every 
allowance for the shortcomings of the agitated individual 
who pow addresses you. Gentlemen, I propose this toast to 
you with the most hearty good will, because | am of opinion 
that the profession of civil engineering is, perhaps, the 
noblest that this world has yet seen. When I con 
sider the ordinary education of this country, and com- 
are it with that which has been for many ages, and will, 
{ doubt not, be for more, the appropriate education of 
the civil engineer, I am astonished at the striking contrast 


between the two. My own education, and that of persons 
who have had the happiness of being brought up in the 
public schools and universities of the country, has consisted 


in a grent measure in learning the theories and languages of 
people who know little or nothing of nature, very little of the 
world in which they lived, very little in fact, except tlie 
squabbles and quarrels they had one with another, and which 
they carried on on a scale of the most minute naturt 
When I think of the celebrated battle of Marathon, which 
was the object of my schoolboy enthusiasm, where 192 persons 
perished on the side of the victorious army, and when I 
compare that with the drama that has been enacted in 
another part of Europe during the last six or seven wonths, 
I cannot help thinking to how small amatter our schoolboy 
energies were directed. Why, gentlemen, @ good colliery 
accident under your auspices would throw fhatainto the 
shade. Well, gentlemen, I turn from these purauita, deauti- 
ful and attractive as they are, but narrow ‘aad small, and 
unfit to form # man to take part in the gréat dtama of the 
universe, to the education that ought to be’ required, afd 
will be required in future days on the part of the civil engi- 
neer. Whatisthat? In order to ascertain that look to 
the objects for which this Lnstitution was incorporated. Your 
business and object is to direct the sources of power in 
nature to the convenience and advantage of mankind, Now, 
gentlemen, that involves a double consideration—a specula- 
tive and a practical one. Amy man who is to be fit forcarry- 
ing out in its highest sense your noble profession: to 
make himself master of those occult influenéer - eur- 
round us, and of which the ancients; to whoshistory we 
have devoted so much of our time, knew absolutely nothing. 
It is you and your predecessors in invention and discovery 
who have demonstrated in nature forces that-were never 
dreamed of till within the last 200 years—the power of 
attraction, the power of electricity, which have give to ws 
weak, short-sighted mortals the ability to aceomplish instan- 
taneous action over the whole course of the globe. It is your 
duty and happiness to subjugate these great influences for 
the convenience and good of mankind ; to subdue, to mode- 
rate, and regulate them so as to render them faithful and 
obedient servants, and yet capable of accomplishing deede 
which no fabled deity or giant could ever have accomplished: 
We have lately read—even I, who had something elsd to do, 
snatched a few moments to read—the last work of a 

philosopher, who has recently demonstrated that our feelings, 
our habits, and our bodily structure were the result of two 
leading passions in man—the desire for existenee, and the 
desire to leave another existence to represent himself after 
he was gone. It is the business of the civil engineer to 
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would almost make one wish to come back for a day fifty 
years hence. if it were possible, to see what new achievements 
had been made. I congratulate you, gentlemen, on what you 
have done for yourselves, With your own right hand you 
have gotten the vietory. You have had nothing from the 
Government, nothing from endowments, nothing from an 

one but yourselves. Some of have earned honourable 
wealth, others honourable You are bound to 
each other by this great Ins’ to develop still further 
the spirit by which you have , and to carry still 
higher the torch of fame whigh' bas been handed to you by 
your predecessors ; and I If to predict that 
great as huve been they 
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Mr. weand said: Mr. President, Sir, 
after the words poe Spire) which pew Hien from 
the speakers table; great diffidence in 
a ; the which has been 
in : : “The Learned Societies.” 


But however I may fail in properly commending it to you, I 
am sure the merite of the tomnt itself? will make a tena 
shorteomin: If, Sir, we com the. priced anbiatden 
times, and fot back tos somewhat less remote than 


that referred to by the Chancellor of the E 
find that in the Augustd age of literature sciences ‘was 
satirised’ as folly and impiety. In the M when 
condem- 


Art was atits highest, the ‘aquisition oun 

nation upoti the too bold astronniser. 9 
regard ourselves as living in the golden 
that financial minister would be a bold 
attempt to put a tex upon the lights of 

cession of philosophers. Sir, we are all 
great gress of science, and how it haw 
Resend the reach and contemplation even of ordinary'men ; 


how new worlds have been developed and tebt within 
our eognisance—how, by the aid of the mi cs 
so migute asto have been bt im : te 


exist@ven in conditions su to be ) ee 
But, #, philosophy is brought now to °our 

our ay beeasholle. The top is superseded és the gyro- 
scope ghost stories have been supplanted by narratives of 
spectrum analysis; and the aged, in their chimney corner, 
may gossip on the origin-of species, and tell of the ears that 
have passed away, and the tails of their grandfathers. Seri- 









mould naturein the way Mr. Darwin has shown that nature 
moulded man, and to shape her forees to our use and com- 
fort; by means of her to secure and eomfirm for the human | 
race that pre-eminence of power to which its mere physi- 
eal strength gave it no title; to enable us to traverse in| 
security wide seas, and to communicate with each other} 
from the more distent points of the globe. Your profession, 
gentlemen, is not only noble in theory, but benoficent in 
practice. It is no longer thought enough for a man to pass 
his life shut up in a room, engaged im speculations that dis- 
dain to be useful; but the iden of Lord Bacon has fully 
penctrated our present men of thought, that science is never 
more nobly employed than when its labours minister to the 
wants or add to the enjoyments of the poorest and humblest of | 
mankind. It would ill become me to speak of the feats which | 
have been performed in this direction. Since I can myself 
remember, is is bewildering to think of the progress that has | 
been made. Gas, steam, electricity, are not creations of a 
| 
| 
| 


remote age, but they have come into existence within the 
Iasi sixty years of this century; and when I think of what 
has already been accomplished, I eannot help looking forward | 
with increased wonder and hopefulness as to what must be 
reserved for engineers to accomplish in the futare, and it | 


j about double that number. Of these 


ously, there is no body of men more indebted to men of 
science than the engineers of this country, for if the engineers 
of modern times have obtained eminence in applied science, I 
am sure they must feel that for that suecess they are largely 
indebted to the mathematician, to the geelogist, to the 
chernist, to the metallurgist, who have suppiied the engineers 
with the data which have enabled them to carry out their 
work with economny and security.. And, sir, if engineers are 
indebted to science, | am sure that seienee itself owes much 
to the learned societies of this country; for; what in past 
ages was done by individuals, and restricted often to the 
labour of one man, is now done by the united labours of many 
brought together by the learned societies of the country. 1 
believe there are in London about fifty societies, more or less 
learned, and throughout the country generally there may be 
societies we have 
several representatives here; of the Royal Society—the 
mother society—I! use that term with the greatest respect— 
whose existence dates beck more than 200 years in com- 
parison with our fifty-three years, we have honoured repre- 
sentatives in the persons of the Astronomer Royal, the 
Reverend Professor Willis, and Mr. Grove, besides others I 
might mention. Of the Royal Astronomical Society, we have 
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» fiatingichel myrmmntatine in its portihenh, Sih. hacws : 
of « society kindred to our own, Institute of British 
Architects, we have valued seen in the persons of 
the President, Mr. ‘ST. H. Wyatt, and Mr. Fergusson, the 
royal gold medallist of this year. But, sir, I have your in- 

east intrested to me with one 
name, that of a gentleman honourably assogiated with many 


Huxley—who has, apart from his 
upon our attention yg the in ke the present 
year of the British Association—a body of such comprehen- 
sive character as to embrace within its functions those of 
many other sovietics, and which for years past bas been doing 
by spreading the discoveries of science, and raising the 
of science, httnghoos the length and breadth of this 
giom. Gentlemen, 1 propose to you, and I am sure you 
l receive it with al the cordiality which it deserves, the 
fMast of “The Healthof Professor Huxley, associated with 

the Learned Societie#of this country.” 

Professor Huxley, i responding to the toast, suid—I do 
Ot intend to disputg- any proposition of the Chancellor of 
Exchequer, having had sufficient experience to be aware 
og that isa dangerous proceeding; but if 1 may be guilty 
p Hiberniciem, | aiid ventare to suggest that there is at 
Hast one other profession which deserves the title of 
noblest” as much at that of civil engineering, and that is 
the profession of medigine, which has @ similarly important 
pence bearing atid equally wide relations to all other 
nches of knowledge. In fact, it appears to me that civil 
ineering and medigine constitute the practical outeome uf 
Sil tie theoretical parts of physical science. But 1 may also 
that there is another pro‘ession—or what is now rapidiy 
ming the rank of special profession—namely, the pur- 
of abstract scienge itself, without which neither of these 
practical profea#ions would have any safe foundation or 
ial existencey I venture to regard the kindness with 
ich the toast of the Jearned societies has been received as 
ih expression of thebelief, by so influential a body as the 
Eustitution of Civil Bogineers, that this statement of the 
dependence of practise upon theory is understood by them 
@ be founded in fact; and their reeogaition of that trath is 
@f more importance now, in wage poe = of the many move- 
thents in this counttyin favour of technical education. It 
Whighly desirable that a body like the civil engineers should 
@xert their great and legitimate influence to enforce upon 
tie public mind the truth that there can be no technical 
sducation of any value or soundness which is not based on a 
ough preliminafy training in abstract or theoretical 
sical science. 
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(Tae New Lervd Baiver.—In a paragraph relating to 
is bridge, which appeared in our last number, it was inad- 
ntly stated that the adopted design, namely, that of 
. T. Dyne Steel, of Newport, was thet which received the 
#econd prize in the competition. This was an error, Mr. 
Steel's design having been awarded the first prize. 


Avotnen TRAMWAY.+A us has been issued of 
the Southall, Ealing, and P erd’s Bush Tram-railway 
Company ( Limited # capital of 25,000/., in shares of 
1., to construe aline on the Uxbridge-road com- 


mencing at the Inn at Southall, ing through 
Hanwell, ' welpes eredy and terminat- 
ping a ju with the London street tram- 
, ; at station of the West London 
: i ae ag 
Lowvow InrerwationaL on tke Crnz- 
MowtaL—The at the ing, or the lst 
‘be as follows :—Her ty the Queen 


of May, will 
has deputed His Royal Highness the Prince of Wales and 


the Princess Christian to set on her behalf. A number of 


other royal and distin ns will aleo be present, in- 
tadiog His Royal eee Count of Flanders, President 
of the Belgian jon, and the Countess. At about 


11 o'clock, those who have been invited to take part in the 
ceremony, viz, the Municipal Authorities, the Chairmen of 
Chambers of Conimerce, the Masters of City Companies, the 
Council of the Society of Arts, the Council of the Royal 
Horticultural Society, the ‘Oficial Staff, Reporters for the 
Exhibition, and Members of the Committecs—all in uniform 
or official drese—will assemble at the chief H-rticultural 
entrance, and be marshalled in order of procession. At 
about half past eleven, the Prince of Waies, Princess 
Christian, the royal personages, and Her Majesty's Commis- 
sioners, and Foreign Ministers and Commissioners ws)l enter 
the east entrance of the Royal Horticultural Society in Ex- 
hibition-road, and proceed to the Conservatory of the Royal 
Horticultural Society. His Royal Highness the Prince of 
Wales, and Princess Christian having received the authorities 
named above, a procession will be formed, which will proceed 
| tothe east picture galleries, and return through the pottery 
| gallery, cross the gardens, if fine, and through the maeninery 
gallery, up the south-west stairs, along the terrace, if fine, 
or, if wet, through pieture galleries, threugh the gardens to 
the conservatory, when the Old Hundredth Msalm wilt be 
sung by all present, accompanied by drums and trumpets. 
| Miltary bands will then prociaim the 6 oy, ofthe Ex. 
hibition. The procession will enter the Royal Albert Hail, 
when the following music, under the general direction of Sir 
Michael Costa, will be performed :—-An overture by Weber ; 
chorale, representing Italian music, com and conducted 
by Signor Pinsati (the words of this chorale bevé been 
written by Lord Houghton, who has presented them to the 
Commissioners); a piece uting French music, own. 
posted and conducted by M. Gounod ; un overture reprenent- 
ing German musie; composed by Dr. F. Hiller; « cantata 
representing British musie, composed and eonducted by Mr. 
A. Sullivan, entitled “On Sea and Shore,” words by Mr. Tom 
Taylor; an overture by Rossini; and “ God Save the Queen,” 
in which the audience will join. 
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SEMI-PORTABLE ENGINE. 


CONSTRUCTED BY MR. M. WEBERS, ENGINEE 





Ws illustrate, above, a semi-portable engine of a class of 


which a large number bave, during the past few years, been | 


constructed by Mr. M. Webers, of Berlin. The design of 
the engine is very neat and substantial. The engine and 
boiler bed-plates and the standards for the crank-shaft bear- 


ings are cast in one pieee, the engine bed-plate resembling | 
| gulate the stroke of this expansion valve, and consequently 


in outline the well-known Allen type. The cylinder, also, 
overhangs as in the Allen engine, being bolted to the bed- 
plate by its front end. The crosshead guide has a cylin- 


drical surface, and is bored out by special machinery, which | 
insures its parallelism with the axis of the cylinder. The | 


crosshead, which is of cast iron, has a large bearing surface, | 
and is kept down in its place by steel side pieces fitted to the 


cylindrical guide, these side pieces being adjustable to take 


up wear. The crank-shaft carries a disc-crank anda small | 
but heavy flywheel, while immediately beneath it is | 


arranged the feed-water heater, through which the water is 
pumped on its way to the boiler, and in which it is heated 
by the exhauststeam. The pump is driven from an eccen 
tric on the crank shaft, and the engine is carefully 
balanced 
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The speed of the engine—which is such as to give a piston 
speed of from 240 to 300 ft. per minute—is governed by vary- 
ing the point of cut-off, the main slide being fitted with a loose 
expansion valve on the back on Farcot’s plan, as in the Ger 
man portable engine illustrated by us a fortnight ago. In the 
case of Mr. Webers's engine, however, the stops which re. 


the point of cut-off, are adjusted by the governor, which is 
arranged as shown, and which is driven by friction wheels. 
The arrangement is such that the steam can be cut off at 
any point earlier than about half the stroke. We intend | 
shortly to publish engravings cf a stationary engine made 
by Mr. Webers, which will explain the various details we 
have referred to more fully. 

The construction of the boiler used by Mr. Webers for 
the engines above described, is shown by the section on the 
opposite page. From this view it will be seen that the 
firebox is traversed by a partition or water bridge, on one 
side of which the firegrate is situated, while the space on 
the other side communicates, by tubes traversing the water 
space, with an external flue of rectangular section, which is 
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fitted with a damper at its upper end. From the top of 
the firebox are hung a number of Field tubes, as shown. 
Mr. Webers speaks highly of the performance of this con- 
struction of boiler; and we have no doubt that it is a good 
one. In conclusion, we may state that Mr. Webers has for 
some time past made the manufacture of the engines we 
have described a speciality, and such a demand for them 
has arisen that he found it necessary to erect additional 
plant capable of turning them out at the rate of about 300 
per annum. The design of the engine is, as we have 
already said, very neat, and the proportions are such as to 
insure durability and steadiness. 








Lowpon Assoctatios or ForemMsn ExGisgers AxD 
DravenTsMeN.—At the monthly sitting to take place at the 
City Terminus Hotel on Saturday the 6th prox. (8 p.m.) Mr. 
W. Lloyd Wise will read a paperon the Patent Laws. Mr. J. 
Newton (Royal Mint) will preside, and gentlemen in 
in the subject are invited to attend and take part in the subse- 
quent discussion. 
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BOILER FOR SEMI- 


CONSTRUCTED BY MR. M. WEBERS, ENGINEER, BERLIN. 


COMPOUND ENGINES. 
To rue Eprron or Exoiuspriye. 

Sir,—To show more definitely the loss of efficiency that 
may arise from throttling, the results of an examination of 
a few indicator diagrams are here given. They are those of 
good average compound marine engines, each with two 
cylinders only, all steam jacketted, and in some cases with 
the covers and bottoms also jacketted. 

In speaking of loss by throttling between the cylinders 
and by condensation it is necessary to give an exact meaning 
to these terms. 

In Fig. 12 the diagrams of the two cylinders are placed 
in a standard diagram, in the same manner as formerly in 
Figs. 1 and 2 (EneixeertnG, pp. 275 and276); but for the 
sake of greater simplicity, the back pressure’ of the small 
cylinder, and the forward of the large, before its steam port 
closes, are taken as straight lines and the curves are ex- 
aggerated to make them more distinct. The four lightly 
shaded portions show what are here meant by the losses from 
“ condensation,” “ useless expansion,” and “ throttling” be- 
tween the cylinders, while the figure also shows the losses 
from rounded suppression corners, premature release and 
throttling to the condenser in excess of the standard 2} Ib. 
back pressure (above a vacuum). The standard diagram’s 
expansion curve, is shown by dotted lines, the cylinder 
diagram curves may lie outside this except at the points of 
suppression from the effect of clearance and compression, as 
before explained (ENGINEERING, p. 276), These divisions 
are to some extent arbitrary, but are taken for convenience ; 
they show what would be gained on the diagram if either 
of these sources of loss was removed, and the back pressure 
on the small cylinder was maintained unaltered. From 
this point of view there are two other losses evident on the 
diagram, which need not be investigated, viz., the diminished 
joss of useless expansion and throttling from condensation. 

If the horizontal lines represented average pressures, 
condensation would be less, and throttling greater than 
shown, and the space indicating useless expansion would 
have to be reduced by dropping a perpendicular from the 
expansion curve from a point level with the beginning of 
the small cylinder diagram exhaust line. 

The thrdttling between the cylinders can be easily cal- 
culated from their indicator diagrams, but cannot be shown 
graphically by superimposing them, unless the pistons com- 
mence their strokes at the same time. In Figs. 7, 8, 9, 10, 
and 11 the small cylinder diagrams are placed above those 
of the large, and other curves have been drawn which show 


the simultaneous back pressure in the small cylinder during | 


all parts of the stroke in the large. They are obtained from 
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the small cylinder diagrams by making allowance for the 
different positions of the pistons. They could be obtained 
if an indicator on the small cylinder had its card moved by 
means of the piston of the large. They are not in indicator 
diagrams, but might be called simultaneous pressure curves. 
In Fig. 7 only has allowance been made for the effect of 
the connecting-rod. The shadings on the curves mark 
when the cylinders were in communication. 

Fig. 7 is part of the diagrams of a combined compound 
engine, the simultaneous pressure (S.P.) curve shows the 
loss from throttling to be greater than it would appear from 
the diagrams. Fig. 8 is part of the diagram of an inde- 
pendent compound, with the cranks at right angles. When 
the large piston begins to move, the small piston is at half- 
stroke, but as the former at first moves much more slowly 
than the latter, it has only made about one-sixth the stroke 
when the small cylinder exhaust is closed. At 
about one-fourth stroke the exhaust is again a little open, 
but the large piston is now travelling relatively so much 
faster that it reaches half-stroke and the steam port closes, 
while the small piston is still near the end of its stroke. 
The difference of pressure shown at about three-cighths 
stroke of the large piston by the S.P. curve is not here 
taken as throttling, but accounted for as premature release 
in the small cylinder. A consideration of the 8.P. curves 
will readily explain the peculiar shape of the large cylinder 
diagram in this arrangement of engines, as shown also in 
Figs. 9 and 11. Fig. 9 shows great throttling. Apparently 
want of lead and insufficient opening of the large cylinder 
ports are the chief causes. In Fig. 10 the indicator dia- 
grams overlap, but the 8.P. curves explain this, and show 
asmall amount of throttling. Fig. 11 shows a very small 
loss from throttling at first, perbaps from plenty of lead. 
The suppression is so early for link motion, that throttling 
soon commences, but continues for so short a distance, that 
it does but little harm. 

The loss from throttling affects both cylinder diagrams. 
Yet for simplicity and convenience it is supposed to affect 
that of the large cylinder only, the suppression being varied 
so as to keep the back pressure in the small cylinder con- 
stant, and throttling may be taken as the difference between 
the average pressures in the two cylinders, when they are 
respectively in communication with the intermediate space, 
excepting during premature release, as before named. The 





following Table shows about the extent of the loss: 
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It will be noticed ate the actual throttling 
samneg ts quate eutag te tn Gane GUE oh 
to the 

prea: Swi gpg rye BS Ena aged a ad 
from the smallness of the throttling, Fig. 10, without dia- 
grams taken with special precautions. If, however, the 
the other cases could be reduced to 2 Ib., the 
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in average pressure ‘od ss 
work before 


done in large cylinder sis cont 17 | 9.0 (87.56/18 

ak - 163 128 | 96! 6 
It will be noticed that in Fig. 9, by reducing the throt- 
tling, the power of the large cylinder could be increased by 
about one-third. 
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To open the exhaust before the end of the stroke is « 
necessity when expanding with the link motion. It reduces 
throttling, bat is itself a source of loss, the limits of which 





| Figure referred tow om AAR? 16 | it 
| Average throttling in pounds ...| 5. . 

} » forthe whole stroke ~***| 3.1 | 2.7;11; 8 
| Loss of efficiency per cent eo | 82! 7.7 (11.8) 38) 3.0 
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may be judged by the following Table, calculated from the 


actual diagrams : 


Percentage of release from end of stroke 13. 12 | 2 
Final pressure if steam had not been re- 

leased until the end of the stroke 17 9 9? 
Loss of mean pressure for the whole atroke 

smal] cylinders) 7 $ 1.1 
Loss of efficiency, per centage ~ ‘ i4 

The last column shows an unusual case; generally, the 
Joss will be under 1 per cent. of efficiency 

Another loss from throttling is the rounded corners pro- 


duced by slow suppression. If this takes place after five 





eighths ef the streke, the lows ie signif but, with 
earlier suppression, it is greater Its exact amount caunot 
always be determined from th sgram, which is often level 
at the top for some distance is « 
throttling from insufficient opening of I 
where there is plenty of lead the agram will 
at the highest pressure obtainab! and if there be rottling 
it will be manifested by a gradual fa { pressur I sing 
the link motion some throttling is viva 
increases the expansion without easing prematu 
lease and + ppression. The j where tt 
pression corner enda, and t concave expa » curve 
begins, is the point at which t pert really 1, bot 
“ ¢ the expansion curve produced meets t of 
initia) pressure is the paint of eflectual suppress Th 
is shown by Fig. 13, which ist all « ler Tit] 
of t 8. It also shows t l ! e€ leas 
and } rves and tl wi the port 
actually loses am! open 

The following Table shows the loss in three instances 


but the two first are unusually great (judged by other 
diagrams 
bh flicent closing of steam port per cent 6 37 ) 
Initial pressure (above vacuum, pounds) 76 775 70.5 
Pressure when port actually closed 7) 8 62 
Loss of mean pressure (on smal! piston) 14 1 15 
Loas of efficiency per cent. 17 1.2 2 
Gain on small piston, if corners were sharp 
per cent. ae © 3.1 | 
The loss could probably have been reduced, say, to 1.5 
per cent. of efficiency while effectually expanding from one 


loss is from the 
previous fall in 


rarily reduced by the 


But little of the 
rner, but from the 


third of the stroke. 
mere rounding of the c« 


When the power is temp« 


preasure, I 


throttle valve placed close to the cylinder, throttling pro- 
duces a partial expansion from the valve chest, this is 
equivalent to a still earlier effective suppression, which is 
an advantage. 

One more serious lose from throttling remains—the ex- 


cess of the back pressure of the cylinder over that of the 
The back pressure in the cylinder cannot be 
compared with that of the standard diagram (2$!b.), un! 
the height of the barometer be known at the time the dia- 
grams were taken. In speaking of the before named losses 
a vacuum of 1241b. bas been assumed for the standard 
diagram, 

rhe vacuums of the five diagrams of Figs. 7 to 11 are 
given in the annexed Table: 


con lense Tr. 





Vacuum in |b. in condensers 13.8) 12.8) 12.6) 12.8) 12.8 
Least difference between ditto and 
vacuum in cylinder 


Mean difference ditto. 


i 2s 


ly 
1A 3.0 


3 &; 18 


rs 
4.2) 11] 25 


As before remarked for small differences indicator dia- 
gram cannot be trusted unless special means are taken to 
secure minute accuracy; but if the above be considered 
correct, the advantage of reducing the mean back pressure 
to 1.1 is given below: 


Increase in effective pressure lb. (3.1 0114) .7 129 
Increase in efficiency per cent. 8.2) 0 |61 |2.4 104 
Do. for each Ib. of extra pressure. 2.65) 4 85) 4.38) 3.51 3.58 


Thus the loss from excess of throttling to the condenser 
may be very considerable in compound engines, each pound 
of back pressure cxusing a loss of from 3 to 4 per cent. of 
efficiency, and may be considered as neutralising the 
effect of a great many condenser tubes. 

In the engines whose diagrams have been examined, the 
presumed preventible losses from throttling are in per- 
centages of efficiency : 

13.8 8.3 16.7 2.4 11. 

The maximum preventible loss of efficiency from throttling 
was under 9 per cent. between the cylinders, and under 9 
per cent. to the condenser, and under 2 per cent. from 
rounded corners using the same valve gear—that is, it may 
vary from 0 to 20 per cent. 

it is thus evident that throttling may produce a great 
waste of power in compound engines unless special care is 
taken in the arrangements of steam ports and valve gear. 

Yours truly, 

April 24, 1871 W. Harte t. 

P.3.—In my letter of the 9th March (Exorseerxe, 
page 198), in the second line from the top of the page read 

40°” insteart of “ 48," and on the twelfth line “ for small 
cylinder” reari “ large cylinder.” Also in my letter of the 

17th ult., page 283, in the Table the letters D and S D 
should-change places ; also in the 9th line below the Table 


good 


“ from 92 to 84” should be read from “ 92 to 64.” 
To rue } 
Sie In last week's r j ‘ ‘ * eoOn- 
hm ~ hes ¢ 
’ i 








engines, which is “ bristling all over with figures,” and, in 
so doing, has also come out in figures. There is, however, 
this difference, that all your figures can stand the ordeal of 
being tested by experienced marine and other engineers who 
sre in the habit of designing such engines, whereas, hardly 
» solitary figure given in your contemporary's leader is 
and some of them are so misleading that I trust you 


correct 
will afford me a small space to put your contemporary ght 
m 


und prevent further mischief being done by his > 
being adopted as the correct one. As you will no bt 
refute all the other mistakes in his leader, I will copfine 
myself to the diameters given for the piston rods, which 
are totally at variance with the best practice a 
marine engineers. He says: “ Nothingzapdemonstrated 
the necessity which exists for i 
necting rods of the simple engines @ 
of the compound engines. Rods @ 
would be hers enough for the 
smaller than 34 in. would be too light t 
engineers would make the rods of both engi 
others would perhaps make them a ighter. It al 
a question of factor of safety allowed,” . Is indeed ? 
think not. As 

To find the diameter of a piston Nadine sco nA ides 
intervening between the piston and the ’ oan 
of an ordinary length, so that the bending moment need not 
be specially allowed for, as for instance, im Maudslay’s getarn 


connecting rod screw engines with two wary pwns J 
we have nothing to do with the tensile strength eo 
square 










t 
















nly with the erushing foree of same, whichis 
about half of the tensile strain or about 27,000 lb, per 
Now, I think it will be admitted, that it i not safe in 
marine engines to use a factor of safety of less than 10, and 
hence the safe coefficient will be 2700. The rule for finding 
the area of the piston rod in square imehes will then be as 
follows: “ Multiply the area of the pigtom in square inches 
by the highest pressure, that will at amy time be applied, in 
pounds, and divide the product by the gate coefficient of the 
crushing force ;” the result will be the ates of the piston rod 
Bm square inc hes. 

Putting A=area of piston in square inches. 

p= pressure in lb. per square inch. 


ine. 


J =the safe coefficient of force, 
a=area of piston-rod in square inches. 
Axp 
then a——“*. 
f 


the case before us, we get 


Applying this rule to 
B7¢ ” 


~~ 2700 
32.5 square inches. 
=; in. diameter of the piston-red of the 
non-compound engine; and, applying the same rule to the 
small cylinder of the compound engine, we get 
51000 
a— . 
2700 
=19 square inches. 
= 4}§ in. diameter. 

This rule makes no allowance for wear and tear, and in 
practice an allowance of at least jin. to 14 in. would be 
made for re-turning the red when grooved by wear, hence 
the proper size would be respectively 6§in. and 45}in. in 
diameter, as compared with 44 in. and 3 in., given by your 
contemporary, which are really only half the areas that are 
used in good practice. These figures ‘speak for themselves, 
and it is needless for me to add any more than that it is 
necessary, in case of long piston-rods, to caleulate the addi- 
tional diameter wanted to resist bending. 

I am, Sir, your obedient Servant, 
April 28, 1871. A Manine Esoryser. 





WILSON AND PEEBLES’ SLIDE VALVE. 
To tue Eprros or Exeiyerara. 

Sitr,—Regarding the diagrams in our letter to you of the 
15th inst., we have to state that they were somewhat hurriedly 
taken in a distant town, and as you were anxious to have 
them, we sent them on immediately, without taking time to 
inquire if they were really taken as we desired. We found 
afterwards, and when there was not time to communicate 
with you, that the motion was taken off the piston instead of 
off the valve spindle, which, you will observe from diagrams 
enclosed, and which we trust you will also publish, give a 
very different result. We may mention that the appliances 
which took the dingrams you have already published were 
temporarily got up; but we have had the enciosed diagrams, 
as far as we could, earefully taken. No. 1 is from the back 
of the valve, and No. 2 from the steam pipe. 


ATMOSPHERIC LINE 


SCALE 35 








ATMOSPHERIC LINE 





We certainly wish our invention to be jadged on its own 
merits, as we are confident that it is, notwithstanding the 
apparent discrepancies you pomt out in judging merely 
the diagrams, an equilibrium valve. 

We think you ere quite in error in judging of the result 





| lead to true eonelusions. 


froma the mean pressure, and cannot see why that method can 
They must be read in a different 





sures above and below are so nearly alike, being due to the 
proportions of area pressing up and those pressing down. 
retain the area pressing up at what it is, the variation of 
pressure in steam pipe would still be the same, and conse- 
bas@ -grefiter area pressing down, the small cock to back 
would to be shut a little, thereby causing a less pres- 
balance the valve. Now, with less pressure on back, the 
teen pressure would likewise be less, in this way the average 
same, but might be many pounds different. This shows 
glearly that there must be some other way of reading the 
, 208 observe in your note to ours of 15th inst., that “the 
diagrams frota cylinders show that the appliances for dis- 
a sure of 25.5 Ib., insteam pipe the maximum 
re t® eplinder is but 11.3 Ib. or leas than half.” The 
higher pressare in cylinder than the minimum in steam 
pipe; seeing % is only when ports to cylinder are open that 
P 
valve shuts ports the steam in pipe rises to maximum? We 
tefer to this, although it has nothing to do with the matter, 
imemiting with this engine. We did not do so. Itw 
talp ont among a considerable number now in operation, and 
model.. We are somewhat sceptical of its being a true way 
toj 
rey aécount in reading the diagrams, that one is apt 
ta be led astray. We feel certain that the simple pract cal 
theovalya, by hand. How is it that with steam at 100 lb. 
pressure, .ené@ can work our valve with the greatest case 
common giz individuals could not move it? There is 
certainly something in this. We will give another instance 
on a 2 ywer nominal engine working with 36 |b. 
pressure, and with 2 ft. leverage, one person can steam the 
formerly. with the common slide it was with difficulty it could 
be moved. These instances should convince any one that 
We were and still are anxious to get a true interpretation 
of the diagrams in order that they may be reduced to coincide 
We are, Sir, yours faithfully, 
WILsoN AND PEeRBLes. 
[We willingly publish Messrs. Wilson and Peebles’ new 
diagrams; but, we must, at the same time, point out that 
affected by the fact of the motion of the indicator being taken 
from the piston rod instead of the valve spindle. The dia- 
last. entirely support our views, No. 1 showing a mean pres- 
sure of 14.4 lb. and No. 2 of 156.41b. per square inch. In 
1 Ib. per square inch higher than that in the valve chest, 
while in the former diagrams it was 1 |b. lower; the mean 
ressures in the steam pipe and valve chest. If Messrs. 
jilson and Peebles reconsider the question they will, we are 
mean pressures shown by the di s should be taken in 
making the compari between the steam pipe and valve 
error in supposing that upward and downward pressures 
on the valve could be modified in the manner they eee 
mw 
the diagrams are taken, our correspondents apparently lose 
sight of the fact that at the moment of the steam ports open- 
r square inch, yet of this pressure but 11.3 lb. is obtained 
in the cylinder. The fact is, that, as we before pointed out, 
there would be no such great variation of pressure as th 
diagrams show ; under the present conditions, the engine is 
to the other examples of their valves referred to by Messrs. 
Wilson and Peebles, we can express no opinion, simply be- 
which the tests of working the valves by hand were made. 
We can, however, assure our correspondents that if these 
valve chests and steam pipes of the engines must show very 
different results from t we have published. As we stated 
letters, it is possible that in cases where there is a loss of steam 
from the valve chest by leakage or condensation their 
how an equilibrium valve can be obtained by its aid. Pro- 
bably diagrams taken from the other engines mentioned by 
were moved by hand, would afferd information as to_ 
causes of the results obtained in those instances.—Ep. E.} 
We publish this week a two- raving of a shunting 
engine constructed for the Sen food Lailroed Company, of 
Californi 
Irving M. Scott, one of the members 
of the firm. The engine is intended for yard use and has 
easily and taking « good load. Tho principal dimensions 
of the engine are given in the engraving, and the latter shows 


accident that with this valve under dispute the mean pres- 
Suppose you enlarge the area of valve pressing down, and 
quently mean pressure the same ; but seeing there would 
gure on back, in order to meet the difference of area and 
pressures in steam pipe and back of valve would not be the 
than by the simple method of their mean pressures. 
tributing stoam to this engine are exceedingly defective, with 
be improved, but how could there be a much 
reasueé igeteam pipe is at its minimum, and immediately 
86 you seem to think we have arrived at our conclusions by 
We arrived at our conclusions by experimenting with a large 
@ffom diagrams. There are so many things to be 
plan is to feel and judge from the effects while working 
merely. by taking hold of spindle, whereas by introducing a 
of the ease with which our valve can be driven; it was put 
engine while full burdened and at full speed with ease; 
our yalve is very different and superior to a common slide. 
with the practieal working of our valve. 
Errol, Perthshire, Apri! 24, 1871. 
the mean pressure shown by such diagrams is in no way 
grams we nowvengrave, in fact, give results which like the 
this case, therefore, the mean pressure in the steam pipe was 
of the two sets of diagrams thus showing identical mean 
sure, see, without further ex ation on our part, why the 
chest pressures, and they will also discover that they are in 
As to the distribution of the steam to the engine fro ich 
ing the rs is filled with steam at a pressure of 254 |b. 
if the steam pipe and passages were properly pregertianse 
undoubtedly using the steam very wastefully. With regard 
cause we are unacquainted with all the circumstances under 
valves are really in equilibrium, diagrams taken from the 
im our note to. one of Messrs. Wilson and Peebles’ earlier 
arrangement may serve its purpose, otherwise we do not see 
Messrs. Wilson and Peebles, at the time when the valves 
AMERICAN SHUNTING ENGINE. 
by Messrs. H. J. Booth and Co., of San Francisco, 
from the designs of Mr. 
been found well adapted for its work, traversing curves 
all the features of the desi which we may remark is very 





m diagrams viinder:—You infer that with our 
arrangement t back will be always the 
5 i I ‘ pipe; now, itis by mere 


simple and straightforward—so clearly that it is unnecessary 
that we should enter into a description of details. 
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DIAMETER OF CYLINDERS 


LENGTH OF STROKE... 





DIAMETER OF WHEELS 
LENGTH OF WHEEL BASE... eos ove ga & 


WORKING PRESSURE OF STEAM 120 lb. per square inch, 
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FRIDAY, APRIL 28, 1871. 


COMPOUND ENGINES. 

It will be remembered by many of our readers 
that about a year ago there arose a discussion be- 
tween ourselves and a contemporary regarding the 
relative merits of compound and non-compound 
engines, our contemporary taking the ground that 
engines of the former class possessed no real ad- 
vantages whatever over the latter as regards the 
economical use of steam, and urging also that they 
were necessarily more complex, that their fric- 
tional resistances were greater, and that they were 
more costly to maintain. We, on the other hand, 
took the opposite ground, and explained why, in 
our opinion, the compound engine is the better 
adapted for working steam with high measures of 
expansion, while we also showed the fallacy of the 
arguments advanced by our contemporary, and 
pointed out how statements directly opposed to 
those which he so dogmatically advanced, had actu- 
ally been published in his own columns but a few 
weeks previously in some able articles from the pen 
of Professor W. J. Maequorn Rankine. Since we 
brought these facts under our contemporary's 
notice, in July last, we have heard nothing from 
him on the compound engine question until three 
weeks ago, when, in an article commenting on Mr. 
G. B. Rennie’s paper, lately read before the Insti- 
tution of Naval Architects, he again repeated some 
of his former unfounded statements as to the com- 
plexity of compound engines, and alleged that, as 
compared with non-conrpounded engines working 
With steam of the same pressure, and at the same 
degree of expansion, they must necessarily be 
“ bigger, heavier, and more costly,” Our contem- 
porary’s statements referred particularly to marine 
engines, and in an article in reply, which appeared 
m our number of the 14th instant, we pointed out, 
first, that in a compound marine engine with ap 
intermediate receiver (the pistons driving cranks at 








| The compound engine chosen as an example in our 


right angles), there was no complexity than 
in @ pair of non-com engines of a most 
ordinary type ; and, second, that in the case of such 
& compound engine working with steam of 75 tb. 
total pressure, and a twelvefold expansion, the 
maximum strain thrown upon the piston rods, con- 
necting roda, &e., of the high and low-pressure 
cylinders would amount to but 58.22 per cent. and 
47.03 per cent, respectively of the maximum strain 
thrown upon the corresponding parts belonging to 
each cylinder of the non-compounded engine. 
Under these circumstances, we submitted that there 
was certainly no reason why the compound engine 
should be heavier than its rival, and an equal 
absence of reason why it should be more costly. 
The foregoing recapitulation has been rendered 
necessary by an article which appeared in our con- 
temporary last week, and which is intended as a 
reply to that published by us on the 14th instant. 
In his article our contemporary makes many false 
deductions from our statements, and he, moreover, 
lays before his readers the results of some extra- 
ordinary calculations which he has made to prove 
that we are wrong, and these calculations, notwith- 
standing their absurdity, we suppose it is our duty 
| to correct. Our contemporary admits the accuracy 
(of our calculations, but he states that our article 
| ‘* really proves nothing, and is intended to prove 
nothing but that which is universally admitted— 
| namely, that the piston rods of a pair of simple or 
}non-compound engines must be heavier than the 
| piston rods of a pair of compounded engines work- 
| ing up to the same power, and under similar con- 
ditions of initial pressure and piston velocity.” Now 
| we fancy that it might have occurred to our con- 
|temporary that, if the maximum strain on the 
| piston rods and connecting rods was reduced, that 
| on the framing, guides, &c., would be reduced also, 
|and that the saving of weight would not merely be 
| that due to a reduction in the size of the piston | 
|and connecting rods, but that due to the general | 
| reduction of the dimensions of the parts exposed to 
| strain during the working of the engine—even in- 
‘eluding the crank shaft, notwithstanding the 
| curious calculations which our nage vp coe | has 
| entered into respecting that detail. Of these latter 
| calculations, however, we have spoken on another 
| page. It may, perhaps, bring the question of com- 
parative weight more clearly before ‘our contempo- 
| rary if we suppose all those parts which may be of 
| equal weight in each engine—as, for instance, the air, 
bilge, feed, and circulating pumps and condensers— 
to be removed, and if we then compare each cy- 
| linder of the compound engine, with its connexions, 
with one cylinder of the non-compounded engine. 





| former article had cylinders of 850 and 2400 square 
| inches area, or, say, 2 ft. be and 4 ft. 7+in. dia- 

meter respectively, while the non-compound engine 
| had two cylinders, each of 1200 square inches area, 
or, say, 3 ft. 3in. in diameter. The stroke in both 
}engine’ was 4ft. Thus, when working under the 
| conditions stated, namely, with steam of 75 Ib. total 

pressure expanded twelvefold, we should have, in 

the case of the high-pressure cylinder of the 
}eompound engine a cylinder 2 ft. 8f in, diameter, 
| and steam of a maximum effective pressure of 60 lb. 





| per sqnare inch on the piston, against a 3 ft. 3 in. 
| cylinder of the non-compounded engine with steam 
of a maximum effective pressure of 73 lb. per square 
|inch. Our contemporary will scarcely, we think, 
wish to assert that the former cylinder, with its | 
connexions, will require to be as heavy as the | 
latter. In the case of the low-pressure cylinder of | 
the compound engine, we shail have a 4ft. 7} in. | 
cylinder with a maximum effective pressure on the | 
piston of 16.75lb. per square inch against the | 
$ft. 3in. cylinder of the non-compound engine | 


with a maximum effective pressure as before of | 
|73 1b. per square inch. In this case the cylinder of 
the compound engine, with the piston and covers, | 
may possibly be 30 per cent. heavier than the cor- | 
responding parts of the non-compound engine, but 
the maximum strain to which the moving parts and 
framing are subjected will be less than half as great 
in the former as in the latter case, and the conse- 
quent reduction which may be made in their dimen- 
sions will about balance the increased weight of the 
cylinder, Thus far the comparison is in favour of 
the compound engine being, as a whole, the lighter 
of the two; but we desire to take no undue advan- 
tage of our on , and we shall therefore 
admit that, practically, this comparison is not alto- 
gether a fair one. The fact is that a marine engine, 





| complexity, weight, and expense of 





although specially designed for working with a 





extent the effective tt the low-pressure 
cylinder, and thus renders it necessary thet the 
ayer rods and counexions of that cylinder should 
made stronger than would be necessary if a 
twelvefold expansion was in all cases adhered to. 
This fact causes what we may call the “Jow- 
pressure half,” of a compound engine of the class 
of which we are speaking to absorb a 
tion of the saving of weight effected in the +‘ high- 
pone half,” and it was for this reason that, in our 
ormer article, we did not maintain, that the com- 
pound engine chosen for our ¢ would be 
much lighter than its rival ; but merely that it need 
not be heavier, 

Our contemporary admits that an engine with an 
intermediate receiver may be so designed that the 
weight of this receiver may be disregarded ; but 
curiously enough he taxes us with negligence for 
proposing to place this receiver between the 
cylinders and then goes on to state that a part of 
the hollow frame should be made to serve as a 
reservoir! Surely our contemporary has overlooked 
the fact that the radiation and eonduction of heat 
from such a reservoir should be prevented as far 
as possible. Why he should consider a position 
between the cylinders the worst which could be 
selected for such a reservoir he does not state, and 
we are therefore unable to answer his objections. 
With regard to the space occupied by the engines 
our contemporary affirms that even if the reservoir 
be disregarded “ we find that the compound engine 
must occupy more space than the simple engine. In 
this last we have two cylinders, oceupying together 
a length in the ship of, say, 3 ft. 5 in.+ 3 ft. 5 in.+ 
2in.+4 in. =7 ft. 4in., jackets and all, and say 2 ft, 
for valve chest=9 ft. 4 in. For the compound 
engine we have two cylinders 3 ft. Lin. + 4 ft, 10 in. 
+2in.4+ 4in.—$ft. 5in., and say, as before, 2 ft. 
for the valve chests= 10 ft. 5 in., total length in the 
ship, We leave our contemporary to work out for 
himself how much this increased length of 13 in. 
will add to the weight of the engine frames alone. 
We think that even he will admit that in practice 
the compound engine would come out, as a whole, 
as much heavier than its rival as it was longer,” If 
our contemporary reconsiders the matter and 
examines some drawings of existing marine engines 
of the types under notice he will find, first, that 
supposing the valve chest to be between the 
cylinders, he has in each case under-estimated the 
length of the engines over cylinders ; second, that, 
other things being the same the lengths of the two 
engines over cylinders will differ merely by the dif- 
ference of the sums of the diameters of the cylinders 
or (4 ft. 7jin.+2ft. Sgin.)—(3 ft. Sin. +3 ft. er 
10} in. and not 13 in. as stated; and, third, that 
the length of the frame is not necessarily increased 
in proportion to the length over cylinders. In fact, 
the distance between the centres of cylinders bears 
more directly upon the proportions of the frame 
than the length over cylinders, and this distance 
between centres would only differ 5 yin. in the two 
engines supposing the length of valve chest to be 
kept constant. 

Ve must now notice an incorrect statement made 


| by our contemporary to the effect that we have 


altered our opinions of compound engines. Speaking 
of our article of the 14th inst. he says: 


In order to prove that his opinions are correct, he has 
cleared his wey by dismissing at one swoop every form of 
compound marine engine but one. He has selected as his 
type what is known as Cowper's patent engine, in which two 
cylinders are used driving eranks at 90°; one of these, the 


| smaller, takes steam direct from the boilers, and exhausts 


into a receiver; the other, and lar, 
from the reeeiver. We have spoken 


, draws its supplies 
many articles of the 
compound engines as a 


class, without alluding to any particular variety. In all 


| that we have said in this way, our contemporary tacitly 


admits in the passage we have alresdy quoted, that we were 
right, and we need not, therefore, attempt here to justify 
our statements. Naturally unwilling, however, to a! 

the compound engine altogether, he selects a type of 
eompound engine, and says, “ Well, at least to this, what- 
ever the others may be, you can take no exception.” 

This passage includes several errors. In the first 
place we never selected the Cowper engine as an 
example, but simply an engine with an intermediate 
reservoir. If our contemporary had been acquainted 
with the subject on which he writes he would have 
known not only that such engines (some with inter- 
heaters) were in use many years before Mr. Cowper 
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took out his patent; but that that patent merely 
refers to a special mode of constructing intermediate 
reservoirs so a8 to heat the steam just as it passes 
off to the low-pressure cylinder. Next, we deny 
that we have dismissed “every form of com 
engine but one.” Our choice in the present instance 
merely referred to screw engines of moderate power, 
such as are now largely used in commercial steam- 
ships, and under such circumstances we consider 
the type we have chosen as our example excellent. 
For very large engines it is possible that we might 
choose a different class, while for pumping — 
or for use in mills we should certainly make choice 
of different types of compound engine. In a sub- 
sequent part of his article our contemporary says of 
the engine with intermediate receiver, that ‘ we 
totally refuse to take it as a specimen type of com- 
sean engine.” Of course our contemporary is 
quite at liberty to refuse if he likes, but the 
fact nevertheless remains that this type of com- 
pound engine is coming more largely into use than 
any other. We also object to our contemporary 
inferring that we admit the justness of his state- 
ment regarding the alleged complexity, weight, and 
cost of compound engines, Our contemporary goes 
on to say, that “When we wrote of compound 
engines we wrote, as we have already said, of the 
whole tribe of compound engines, not of particular 
families or individuals ;” but we cannot regard this 
as anything but an attempt on the part of our con- 
temporary to withdraw from statements which he 
finds himself unable to substantiate. In a scientific 
discussion on the comparative merits of compound 
and non-compound engines, it is manifestly only 
fair that the eet examples of each type should be 
pitted against each other, and, that neither class 
should be saddled with the defects due to faulty 
design or ineufficient constructive skill. 

‘Those of our readers who desire to study our 
contemporary’s curious calculations concerning the 
strains on the crank shafts of compound and non- 
compound engines, will find them, together with 
our remarks upon them, in an article entitled 
‘Strains on Crank Shafts,” which appears on 
page 307 of the present number. We have pre- 
ferred to deal with these calculations in a separate 
article rather than in the present, because the con- 
clusions to which they have led our contemporary 
are simply absurdities, and have nothing to do 
with the compound rersws nou-compound engine 
question 

THE INSTITUTION DINNER. 

Ir is one somewhat unfair to draw a com- 
parison between the Annual Dinner of the Institu- 
tion held last Saturday, and any one of its preceding 
festivals. But with the recollection of the brilliant 
speeches that distinguished last year’s dinner, it is 
impossible not to feel a little disappointment at 
those which accompanied the present one. Last 
year Sir John Burgoyne, Lord Granville, the Earl 
of Derby, Lord Chief Justice Bovill, and Professor 
‘Tyndall combined to give the meeting an import- 
ance and an interest it had never before possessed, 
and the absencé of which would hardly have been 
compensated on the recent occasion by the presence 
of Royalty, if Royalty, as was hoped, had honoured 
the festival. The chief interest of the meeting was 
concentrated in the speech of Mr. Lowe, who, with 
all his natural ability and eloquence, paid the usual 
compliments to the profession, throtgh its repre- 
sentatives by whom he was surrounded. There was, 
indeed, a great deal more than mere compliment in 
the appreciation of the profession expressed by the 
Chancellor of the Exchequer—an appreciation of 
its dignity, of the foremost place it takes in the 
world’s progress, in effect the entire dependence of 
civilisation upon its labours and advancement. It 
is worth noting that there was something very 
like sarcasm in the manner in which Mr. Lowe 
alluded to “‘a good colliery accident under your 
auspices,” which showed that if the occasion had 
permitted he might have uttered, with force and 
justice, thoughts that were doubtless in his mind, 
and to our thinking he could well have enlarged 
a little upon the text thus thrown out. 

With the exception of Mr. Lowe’s speech, those 
of the President, and that of Mr. Charles Hutton 
Gregory, there was little of interest and nothing 
striking. Professor Huxley's brief address was in the 
ordinary after dinner form, while Mr. Goschen's 
speech, given at an early period in the evening, was 
complimentary and appealing, the latter character- 
istic, giving to it an undoubted touch of nature. For 





the rest, the toasts were given, and re- 
sponded to as usual, convulsions were re- 
ferred to ren professionally, and ically, 
and the subject of matches was upon by 
Mr. Vignoles. But from beginning to end there was 
nothing said which left behind a impression, 
nor anything to mark this dinner of Institution 
from the most ordinary of those that have gone 
before it. 





STONE CAISSONS. 

In a recent number* we described, in considerable 
detail, a new process which Mr, Frederick Ransome 
has introduced into the manufacture of artificial 
stone, and which promises t results, not onl 
from the improvement in the material produced, 
but also from the fact that it is rendered possible 
to imitate closely every variety of marble and other 
ornamental] stone that enters into architecture and 
decorative construction, but also because a simpler 
and more satisfactory process has been obtained, by 
which the cost of manufacture is reduced, and 
efflorescence entirely obviated. The materials em- 
ployed by Mr. Ransome in his new stone are ordi- 
nary sand, Portland cement, poet carbonate of 
lime, and soluble silica, well amalgamated, and 
mixed with a sufficient quantity of his ordinary 
silicate of soda, to make the mass plastic, and ca- 
pable of being moulded. 

By this combination of materials a curious chemi- 
cal action is set up, in which the silicate of soda is 
decomposed, the silicic acid combining with the 
silicate of alumina and the caustic lime, composing 
the Portland cement, and setting free caustic soda, 
which seizes upon the soluble silica in the mass, 
forming in its turn more silicate of soda, which is 
again attracted and converted by the constituent 
parts of the Portland cement. In this wise the 
process of formation and decomposition advances, 
until the silicate of soda becomes entirely fixed, 
and the stone assumes a great degree of hardness, 
strength, and density, with capabilities to resist 
heat, cold, and moisture, that give it a high place 
amongst constructive materials. 

It is easy to imagine the variety of purposes to 
which an artificial stone may be put, that com- 
bines all the advantages enumerated above, one, 
moreover, which can be moulded into any form and 
size, with but small expense and no delay. Excel- 
lent as is the material hitherto known as the arti- 
ficial stone of commerce, it can be applied but to a 
limited extent compared with the new product, 
although for many purposes the former is preferable 
to the latter. 

We would, however, call attention to one method 
of using the new stone suggested by Mr. J. W. 
Butler to Mr. Ransome, because it appears pro- 
bable that the suggestion is worthy of extended 
trial, and if found successful (and there appears 
every reason for its being so) for very considerable 
use. As itis easy to mould the plastic materials 
to be converted into stone to any desired form 
or size, and as the stone produced possesses an 
abundance of strength, it is suggested that in the 
construction of hydraulic works, especially for river 
and dock walls, caissons of this material should be 
made in convenient lengths, and sunk into position 
‘eriege J as iron caissons are sunk, the advantages 

eing that no cofferdams would be required, and the 
expenses and delays attending the construction of 
temporary works would be avoided. 

In a somewhat similar manner for bridge piers, or 
other work in deep water, where temporary works 
could not be entirely dispensed with, they could at 
least be made more lightly and cheaply than at 
present, while it is obvious that any means whereb 
the facilities for executing work could be ievesianll 
and the cost reduced, would possess advantages 
meey appreciated, and quickly made the most of. 

’xperiments have shown that hollow blocks of any 
required form up to about 12 ft. diameter or 12 ft. 
square, and 5 ft. deep, can be made with perfect ease, 
that these blocks can be conveniently handled, and 
that they possess an ample margin of strength. Such 
blocks would in fact be boxes without top or bottom, 
the thickness of the sides varying from 6 to 12 in. as 
may be found necessary ; the underside of the bottom 
length would be protected with a cast-iron shoe with 
cutting edges, to assist in sinking, while the sides 
could be braced by iron bars fastened into the stone, 
by Mr. Ransome’s ordi process, The horizontal 
joints between the different courses of blocks may be 
made good in a variety of ways, and the excavation 


* See Evoinunnine, page 31, of the present volume. 





tho cedlaasy tenner, the sovtained spuse being wit 
Tanner, cou space i- 
aoe filled in with concrete. Considerable care 
w be required in good vertical joints 
between the ; itw robably be effected 
best by suitable recesses on opposite sides, 
and in such positions, that the recesses in one 
block would with those in the blocks 
awe tee ger netlgg These co gnarange Faas 
in the place, to receive guide pi t 
would be required in lowering the perendh gae’ sub- 
uently for key piles, which would be driven 
tight] each row of blocks, and which 
w make not only an effective joint, but would 
entirely prevent a leakage to the of the wall. 

With regard to the probable saving of cost under 
the most favourable circumstances, by adopting 
this form of construction, as compared with the 
ordinary method, the following facts may be taken 
approximately : 

A cast-iron cylinder of, say, § ft. diameter, 7 ft. 
long, and of the ordinary thickness, say, 1} in., 
weighing upwards of 4 tons at 8/., would cost 32/.; 
filled with cement concrete, 13 cubic yards at 14s., 
9/. 2s8., equal 411. Qs. 

A cylinder of Ransome’s stone, 8 in. thick, and 
of the same diameter and depth, would contain 107 
cubic feet, which at, say, 3s., would be 16/. 1s. ; the 
filling, in consequence of the additional thickness of 
rim, would be proportionally less, say, 9 cubic yards 
at 14s., 6/. 68., equal 29/. 7s., or nearly 50 per cent. 
in favour of Ransome’s stone. 

It is evident that whatever advantages may exist in 
this system, they would be found as a maximum in 
such a case as we have been supposing—that of a 
river wall, where the depth of water is so great as 
to require more or less costly temporary work, but 
not sufficient to offer any considerable difficulty— 
and would gradually be diminished as the depth of 
water increased, until they would probably dis- 
appear altogether. But even where it was found 
impossible, or at least inexpedient to make use of 
stone caissons themselves, there are very few cases 
in which such hollow blocks as we have described, 
or from 10 to 15 tons, and moulded to any 
desired form, may not be employed with advantage, 
and we think that in this particular application Mr. 
Ransome may find a large field for the employment 
of his new material. 








THE INTERNATIONAL EXHIBITION OF 
1871. 

On Monday next, the lst of May, the Interna- 
| tional Exhibition of 1871 will be opened by the 
| Prince of Wales and the Princess Christian as 
| deputies for Her Majesty the Queen. It will then 
| be just twenty years to a day since the opening of 
its great prototype, the Exhibition of 1851, a few 
hundred yards to the north of the present building. 
Sinee that time we have had exhibitions ad aau- 
seam ; each one more ambitious and comprehensive 
than its predecessor, but none of them fulfilling 
satisfactorily the purposes for which they had been 
organised, until at last the Exhibition of Paris, held 
in 1867, eclipsing in magnitude and magnificence 
all those that preceded it, brought to an end 
the class of exhibition that had been the fashion 
for seventeen years. It was of course possible to 
have perpetuated the race by reproducing them 
on an even larger scale than at Paris. But it was 
evident that, for the present at least, the season had 
gone by for such buildings, and we have therefore 
judiciously fallen back an exhibition of 
moderate dimensions, but of special interest. More- 
over, the object of the structure just com leted at 
South Kensington is, as we have stated in pre- 
vious articles, a novel one. The buildi is to be 
permanent, having its regular seasons, and it is the 
scheme of the Commissioners to group these seasons 
into recurring Y mem. opening the building every 
year for the exhibition of special industries, each in 
their turn, and as the space available is somewhat 
limited, considerable discrimination will be exercised 
in the selection of representatives of the applied 
— as ange yee entirely 
set aside in favour of the encouragemen 

The plan of the Exhibition is doublons sae 
well known to our — It a oe only 
be necessary here to refer to it, arrange- 
ments for carrying it out, in general terms. Those, 
however, who are not acquainted with the details 
will find them at pages 320 and 338 of our ninth 








volume, whilst at page 369 of the same volume will 
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be found a full description of the buildings, accom- 
ied by Hoy were The — i 
eld at Sou ensington, mainly in two 
to the rear of the eastern and western arcades 
the Horticultural Gardens. These i 
600 ft. in length, 30 ft. in wi and are 
into two stories, the lower one bei 
and the upper one 25 ft. 6in. in height. They 
are connected with the Albert Hall by means of 
the Horticultural Society's C , and will 
be connected with the permanent portion of the Ex- 
hibition of 1862, which forms the southern bo 
of the Horticultural Gardens. A portion of the 
Albert Hall will be utilised for connected 
with the Exhibition, as also will the arcades of the 
Horticultural Gardens. Such are the buildings in 
which the exhibita are now being arranged for the 
show to which all nations were invited to contribute, 
and which all nations will on Monday next be in- 
vited to criticise. As we have said the scheme of the 
Exhibition is a very commendable one; it is re- 
stricted to two or three classes of objects, and will 
be repeated every year. The classes of exhibits 
will be varied from year to year, until each class 
has een represen ted, which, according to the pre- 
sent programme, will be in seven years. At the 
end of that time the classes of objects exhibited this 
year will be repeated, and means will thus be 
afforded of judging correctly of the advance made 
in any special department of art or manufacture 
during seven years. The fine art division, how- 
ever, is not subject to the same rule, but will be 
fully represented every year. The articles exhibited 
have to undergo selection by competent committees ; 
this selection implies merit, and no prizes will be 
given by the Commissioners, the certificate of ad- 
mission being the only recognition. But although 
the Commissioners do not award prizes to exhibitors, 
they afford every facility to individuals or societies 
desiring to do so for the encouragement of art or 
industry. 

The classes to which the Exhibition for the 
present year will be confined are mainly three, 
the fine arts, pottery, and woollen and worsted 
fabrics ; the machinery exhibited relates to each 
of the two latter classes only. There are also 
educational appliances and instruments, scientific 
inventions and new discoveries, and horticulture. 
A recent visit to the Exhibition buildings enables 
us to give our readers an idea of what will be 
opened to the world three days hence. Entering 
the grounds from the Exhibition-road we first come 
upon a light building, 100 ft, long and 30 ft. wide, 
with glazed sides and a corrugated iron roof. In 
this will be found all the pottery machinery, includ- 
ing brick and tile-making machines, clay crushers, 
pug-mills, pottery wheels, psig | machines, 
&c., bearing the well-known names of Clayton and 
Howlett, E. Page, and others. There are also two 
stone-breaking machines, one by Blake and the 
other by Camroux. At the northern end of this 
building is a 10-horse power horizontal engine and 
12-horse power vertical boiler, which we under- 
stand have been lent to the Commissioners by 
Messrs, Tangye Brothers and Holman for driving a 
portion of the machinery here. The remaining 
partion of the machinery is to be driven by one of 
Messrs. Manning and Wardle’s stationary hori- 
zontal engines of 16 horse power, with a locomotive 
boiler attached. ‘This engine is placed at the 
southern end of the building. Entering the lower 
portion of the eastern Exhibition building from this 
point, we find it devoted to the finished products of 
the potter’s art. Here is every conceivable article 
in this manufacture, from a ginger-beer bottle and a 
common clay tobacco-pipe—of artistic design, how- 
ever—to the most exquisite production of Minton, 
Wedgwood, Daniell, and others. Both in this 
portion of the Exhibition and in the machinery 
annexe good progress has been made, and the 
arrangements are very nearly completed for the 
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opening. Not in quite such a forward condition | *4 


are matters in the picture gallery over.the pottery 
department, aud which is devoted to foreign paint- 
ings and other works of art. However, there is no 
epeeension that anything will be unfinished by 
t . lst of May. a 

ing from this to picture — 
in the Albert Hall, aay its walls hung wi' 
drawings, engravings, lithographs, and photographs. 
This gallery surrounds the upper portion of the 
Hall overlooking the interior, and besides pictures 
it contains a number of interesting models. The 
architectural drawings and designs extend nearly 
half way round ths building, the remaining portion 
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fluenced manufacturers in tg 
of this class. As it is, we have 
looms, combing machines, 


weaving machines, and others of the same class, | j 


ing the well-known names of Walmsley, Platt, 
Hall, &c. Mr. Hall has a loom in which 
the wires that are ag spon sey beat 
by magnetic power. ere are special features 
of interest ie eae of the other machines which we 
reserve for further notice, and in some cases for 
illustration, ‘The machinery in this department 
is driven from five Sages: lines abr yg ; ng 
by as many portable engines in g 
built out yf om the main building at intervals. 
These engines bear the names of various well- 
known ers, and will be exhibited to advan 
here doing actual—although very light—work. 
gallery over this portion of the Exhibition is occu- 
pied by paintings and other works of art chiefly of 
the English school. 

Beyond the building, the contents of which we 
have been describing, and attached to its southern 
end, is an annexe, in which will be exhibited scien- 
tific inventions and new discoveries of all kinds. 
At the A aig end of a yr a 12-horse 

wer Warsop engine is being fit up; we are 
ar dense that ia ine will have bo drive a 
printing press for a daily exhibition Py , and 
some wood carving machinery, which ws being 
arranged by Messrs, Cunningham, of Oxford-street. 
In the grounds of the buildings will be exhibited in 
appropriate sheds and enclosures a number of living 


ocos, muofions, merinos, &c. These |i 


will illustrate the raw material employed in the 
woollen manufacture represented within the build- 
ing. The only portion of the Exhibition to which 
we have not yet alluded is the French annexe 
which was built to the order of the late Imperi 
Government, upon the representation of the French 
Commissioners that there was not room enough for 
France in the main building. But, unless there are 
some late arrivals, France this year will remain nearly 
unrepresented, and the space set aside for her must 
be devoted to other purposes or remain vacant. 








STRAINS ON CRANK SHAFTS. 

In an article on “Compound Engines,” which 
appears on another page of the present number, we 
have mentioned some curious calculations published 
in the last rumber of our contemporary, The Hn- 
gineer, and professing to deal with the comparative 
torsional strains on the crank shafts of compound 
and non-compound engines. Our contemporary’s 
calculations specially refer to two engines chosen 
by us as examples in an article on * pone: we 
Marine Engines,” which a in our number of 
the 14th inst., the one of these o— being of 
the non-compound type, with two cylinders of 
1200 square inches area, and 4 ft. étroke, and the 
other being a compound engine having cylinders of 
850 square inches and 2400 square inches area 
respectively, and provided with an intermediate 
receiver, the pistons working cranks at right angles. 
In each case the engines were supposed to be 
worked with steam of a total pressure of 75 Ib. per 
uare inch, expanded twelvefold. As the only 
way to do full justice to our contemporary's caleu- 
lations concerning these engines, we quote them in 
full. They are as follows : 
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article, an effective pressure of 60 1b. per square 
inch on the piston, and our contem 
half this amount as the effective pressure at half 

against sho'piton tags ng 
i e at that t is 37.5 Ib. uare 
inch, and from this has ne diheced tb Sack 
pressure, which, in the engine ehosen as our ex- 
= amounts at half stroke to 18.75 lb. per square 
inch, as stated in our former article, ‘The effective 
pressure on the small pi of the compound en- 
gine is thus at half stroke but 37.5 — 18.75 = 18.75 Ib. 
per square inch, or 850 18.75 =15,937.5 Ib., and 
not 25,000lb., as stated by our contemporary. 
Again, in the case of the non-compound engine the 
strain is not one-sixth of 87,600= 14,600 lb., as our 


contemporary asserts, but only (7 ~ 2) x 1200 


=: 12,600 Ib., while, finally, the difference between 
the strains transmitted through the pi rods of 
the single-cylinder engine and the high-pressure 
cylinder of the compound — respectively is 
not 25,000— 14,600 = 10,400 1b., as our contem- 
porary so curiously affirms, but 15,937.5—12,600= 
3337.5 Ib. only. 

These, however, are not the only absurd blunders 
made by our pare 0 He has assumed that 
in the non-compound engine the greatest torsional 
pr waht yd rer havaacde) exerted at — Pvpacs 
w anything but the most 
elementary information on the pre ect of which he 
writes, he would have known that in such an engine 
working under the conditions he supposes, the 
maximum torsional strain would be exerted at the 
point of cut-off. He would then have known also 
that the moment of torsion on the crank shaft at any 

int of the stroke is simply obtained (expressed in 

oot-pounds) by multiplying the strain on the 
memeaboge hs Aas bry the which the crank 
corms at that point of the stroke, with the centre 
line of the engine, and by the length of the crank 
in feet; while by applying this simple method of 
calculation to engines chosen as examples 
en yre in which the stroke is 4 ft.), he would 
ve obtained the following results : 


Meaents of Torsional Strains on Crank-Shaft. 


Non-compound engine. 
Point of Each cylinder. Small cylinder. eylinder. 
stroke.  Foot- Foot- Fi 
ee A Eee ws» ve» 44,000 
n° pee A Rte e 000 
vee ove 26,200 4... B1LB76 ... ... BO,A00 


In making these calculations we have, 1 reo 
i ¢ large 


engine with a higher effec- 
tive pressure than that to which it will be really 
exposed, and the corresponding torsional strains on 
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took out his patent; but that that patent merely 
refers to a special mode of constructing intermediate 
reservoirs so as to heat the steam just as it 
off to the low-pressure cylinder. Next, we deny 
that we have dismissed “every form of compound 
engine but one.” Our choice in the present instance 
merely referred to screw engines of moderate power, 
such as are now largely used in commercial steam- 
ships, and under such cireumstances we consider 
the type we have chosen as our example excellent. 
For very large engines it is possible that we might 
choose a different class, while for pumping 

or for use in mills we should certainly make choice 
of different ye of compound engine. In a sub- 
sequent part of his article our contemporary says of 
the engine with intermediate receiver, that ‘‘ we 
totally refuse to take it as a specimen type of com- 
pound engine.” Of course our contemporary is 
quite at liberty to refuse if he likes, but the 
fact nevertheless remains that this type of com- 
pound engine is coming more largely into use than 
any other. We also object to our contemporary 
inferring that we admit the justness of his state- 
ment regarding the alleged complexity, weight, and 
cost of compound engines, Our contemporary goes 
on to say, that “When we wrote of compound 
engines we wrote, as we have already said, of the 
whole tribe of compound engines, not of particular 
families or individuals ;” but we cannot regard this 
as anything but an egy 2 on the part of our con- 
temporary to withdraw from statements which he 
finds himself unable to substantiate. In a scientific 
discussion on the comparative merits of compound 
and non-compound engines, it is manifestly only 
fair that the beat examples of each type should be 
pitted against each other, and, that neither class 
should be saddled with the defects due to faulty 
design or insufficient constructive skill. 

‘Those of our readers who desire to study our 
contemporary's curious calculations concerning the 
strains on the crank shafts of compound and non- 
compound engines, will find them, together with 
our remarks upon them, in an article entitled 
“Strains on Crank Shafts,” which appears on 
page 307 of the present number. We have pre- 
ferred to deal with these calculations in a separate 
article rather than in the present, because the con- 
clasions to which they have led our contemporary 
are simply absurdities, and have nothing to do 
with the compound cersws non-compound engine 
question, 


THE INSTITUTION DINNER. 

Ir is perhaps somewhat unfair to draw a com- 
parison between the Annual Dinner of the Institu- 
tion held last Saturday, and any one of its preceding 
festivals. But with the recollection of the brilliant 
speeches that distinguished last year’s dinner, it is 
impossible not to feel a little disappointment at 
those which accompanied the present one. Last 
year Sir John Burgoyne, Lord Granville, the Earl 
of Derby, Lord Chief Justice Bovill, and Professor 
Tyndall combined to give the meeting an import- 
ance and an interest it had never before possessed, 
and the absencé of which would hardly have been 
compensated on the recent occasion by the presence 
of Royalty, if Royalty, as was hoped, had honoured 
the festival. The chief interest of the meeting was 
concentrated in the speech of Mr. Lowe, who, with 
all his natural ability and eloquence, paid the usual 
compliments to the profession, throagh its repre- 
sentatives by whom he was surrounded. There was, 
indeed, a great deal more than mere compliment in 
the appreciation of the profession expressed by the 
Chancellor of the Exchequer—an appreciation of 
its dignity, of the foremost place it takes in the 
world’s progress, in effect the entire dependence of 
civilisation upon its labours and advancement. It 
is worth noting that there was something very 
like sarcasm in the manner in which Mr. Lowe 
alluded to “a good colliery accident under your 
auspices,” which showed that if the occasion had 
permitted he might have uttered, with force and 
justice, thoughts that were doubtless in his mind, 
and to our thinking he could well have enlarged 
a little upon the text thus thrown out. 

With the exception of Mr. Lowe's speech, those 
of the President, and that of Mr. Charles Hutton 
Gregory, there was little of interest and nothing 
etriking. Professor Huxley's brief address was in the 
ordinary after dinner form, while Mr. Goschen’s 
speech, given at an early period in the evening, was 
complimentary and appealing, the latter character- 
istic, giving to it an undoubted touch of nature. For 





the rest, the toasts were given, and re- 


to as usual, European con were re- 


sponded 
ferred feelingly, i , and i ’ 
yo and the subject of Bw wagyeneny tee ok yng upon by 


Mr, Vignoles. But from beginning to end there was 
nothing said which left behind a impression, 
nor anything to mark this dinner of Institution 
from the most ordinary of those that have gone 
before it. 





STONE CAISSONS. 

In a recent number* we described, in considerable 
detail, a new process which Mr. Frederick Ransome 
has introduced into the manufacture of artificial 
stone, and which promises t results, not a 
from the improvement in poco R 
but also from the fact that it is rendered possible 
to imitate closely every variety of marble and other 
ornamental stone that enters into architecture and 
decorative construction, but also because a simpler 
and more satisfactory process has been obtained, by 
which the cost of manufacture is reduced, and 
efflorescence entirely obviated. The materials em- 
ployed by Mr. Ransome in his new stone are ordi- 
nary sand, Portland cement, ground carbonate of 
lime, and soluble silica, well amalgamated, and 
mixed with a sufficient quantity of his ordinary 
silicate of soda, to make the mass plastic, and ca- 
pable of being moulded. 

By this combination of materials a curious chemi- 
eal action is set up, in which the silicate of soda is 
decomposed, the silicic acid combining with the 
silicate of alumina and the caustic lime, composing 
the Portland cement, and setting free caustic soda, 
which seizes upon the soluble silica in the mass, 
forming in its turn more silicate of soda, which is 
again attracted and converted by the constituent 
parts of the Portland cement. In this wise the 
process of formation and decomposition advances, 
until the silicate of soda becomes entirely fixed, 
and the stone assumes a great degree of hardness, 
strength, and density, with capabilities to resist 
heat, cold, and moisture, that give it a high place 
amongst constructive materials. 

It is easy to imagine the variety of purposes to 
which an artificial stone may be put, that com- 
bines all the advantages enumerated above, one, 
moreover, which can be moulded into any form and 
size, with but small expense and no delay. Excel- 
lent as is the material hitherto known as the arti- 
ficial stone of commerce, it can be applied but to a 
limited extent compared with the new product, 
although for many purposes the former is preferable 
to the latter. 

We would, however, call attention to one method 
of using the new stone suggested by Mr. J. W. 
Butler to Mr, Ransome, because it appears pro- 
bable that the suggestion is worthy of extended 
trial, and if found successful (and there appears 
every reason for its being so) for very considerable 
use, As itis easy to mould the plastic materials 
to be converted into stone to any desired form 
or size, and as the stone produced an 
abundance of strength, it - meaeiel that in the 
construction of hydraulic works, especially for river 
and dock walls, caissons of this material should be 
made in convenient lengths, and sunk into position 
een J as iron caissons are sunk, the advantages 

ing that no cofferdams would be required, and the 
expenses and delays attending the construction of 
temporary works would be avoided. 

In a somewhat similar manner for bridge piers, or 
other work in deep water, where temporary works 
could not be entirely dispensed with, they could at 
least be made more lightly and cheaply than at 
present, while it is obvious that any means whereb 
the facilities for executing work could be inc 
and the cost reduced, would possess advantages 

idly appreciated, and quickly made the most of. 

[xperiments have shown that hollow blocks of any 
required form up to about 12 ft, diameter or 12 ft. 
square, and 5 ft, deep, can be made with perfect ease, 
that these blocks can be conveniently handled, and 
that they possess an ample margin of strength. Such 
blocks would in fact be ee without top or bottom, 
the thickness of the sides varying from 6 to 12 in. as 
may be found necessary ; the underside of the bottom 
length would be protected with a cast-iron shoe with 
mais Sam, to assist in sinking, while the sides 
could be braced by iron bars fastened into the stone, 
by Mr. Ransome’s ordi . The horizontal 
joints between the different courses of blocks may be 
made good in a variety of ways, and the excavation 


* See Exoinzenine, page 31, of the present volume. 











in 
key piles, whi 
een each row of blocks, and which 
© not only an effective ory but would 
entirely prevent = leakage to the of the wall. 

With regard to the probable saving of cost under 
the most favourable circumstances, by ras 
this form of construction, as compared with the 
ordinary method, the following facts may be taken 
approximately : 

A cast-iron cylinder of, say, 8 ft. diameter, 7 ft. 
long, and of the ordinary thickness, say, 1} in., 
weighing upwards of 4 tons at 8/., would cost 32/.; 
filled with cement concrete, 13 cubic yards at 14s., 
9. 28,, equal 417. Qs. 

A cylinder of Ransome’s stone, 8in. thick, and 
of the same diameter and depth, would contain 107 
cubic feet, which at, say, 3s., would be 16/. 1s. ; the 
filling, in consequence of the additional thickness of 
rim, would be proportionally less, say, 9 cubic yards 
at 14s., 6/. 6s., equal 22/. 7s., or nearly 50 per cent. 
in favour of Ransome’s stone. 

It is evident that whatever advantages may exist in 
this system, they would be found as a maximum in 
such a case as we have been supposing—that of a 
river wall, where the depth of water is so great as 
to require more or less costly temporary work, but 
not sufficient to offer any considerable difficulty— 
and would gradually be diminished as the depth of 
water increased, until they would probably dis- 
appear altogether. But even where it was found 
impossible, or at least inexpedient to make use of 
stone caissons themselves, there are very few cases 
in which such hollow blocks as we have described, 
weighing from 10 to 15 tons, and moulded to any 
desired , may not be employed with advantage, 
and we think that in this particular application Mr. 
Ransome may find a large field for the employment 
of his new material. 








THE INTERNATIONAL EXHIBITION OF 
1871. 

On Monday next, the lst of May, the Interna- 
tional Exhibition of 1871 will be opened by the 
Prince of Wales and the Princess Christian as 
deputies for Her Majesty the Queen. It will then 
be just twenty years to a day since the opening of 
its great prototype, the Exhibition of 1851, a few 
hundred yards to thé north of the present building. 
Since that time we have had exhibitions ad aau- 
seam; each one more ambitious and comprehensive 
than its predecessor, but none of them fulfilling 
satisfactorily the pu for which they had been 
organised, until at last the Exhibition of Paris, beld 
in 1867, eclipsing in magnitude and magnificence 
all those that had preceded it, brought to an end 
the class of exhibition that had been the fashion 
for seventeen years. It was of course possible to 
have perpetuated the race by reproducing them 
on an even larger scale than at Paris. But it was 
evident that, for the present at least, the season had 
gone by for such buildings, and we have therefore 
judiciously fallen back upon an exhibition of 
moderate dimensions, but of special interest. More- 
over, the object of the —. just a at 
South Kensington is, as we have stated in pre- 
vious articles, a novel one. The building is to be 
permanent, having its regular seasons, and it is the 
scheme of the Commissioners to group these seasons 


into recurring periods, opening the building every 
year for the exhibition ds speak industries, each in 
their turn, and as the space available is somewhat 
limited, eo discrimination = ~ exercised 
in the selection representatives e 
arts and manufactures, trade interests being ahs 
set aside in favour of the encouragement of 

The plan of the Exhibition is dou now 
well known to our a = — ag only 
be necessary here to refer to it, to arrange- 
ments for carrying it out, in terms. Those, 
however, who are not acquainted with the details 
will find them at pages 320 and 338 of our ninth 
volume, whilst at page 369 of the same volume will 
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be found a full description of the buildings, accom- 
i le ap see mee ee ee 
eld at Sou ensington, mainly in two buildings 
to the rear of the eastern and western arcades of 
the Horticultural Gardens. These are 
600ft. in length, 30 ft. in width, and are 
into two stories, the lower one being 2) ft. 6in., 
and the upper one 25ft, 6in. in height. They 
are connected with the Albert Hall by means of 
the Horticultural Society's Conservatory, and will 
be connected with the permanent of the Ex- 
hibition of 1862, which forms the southern boundary 
of the Horticultural Gardens. A portion of the 
Albert Hall will be utilised for purposes connected 
with the Exhibition, as also will the arcades of the 
Horticultural Gardens. Such are the buildings in 
which the exhibits are now being arranged for the 
show to which all nations were invited to contribute, 
and which all nations will on Monday next be in- 
vited to criticise. As we have said the scheme of the 
Exhibition is a very commendable one; it is re- 
stricted to two or three classes of objects, and will 
be repeated every year. The classes of exhibits 
will be varied from year to year, until each class 
has een represen ted, which, according to the pre- 
sent programme, will be in seven years. At the 
end of that time the classes of objects exhibited this 
year will be repeated, and means will thus be 
afforded of judging correctly of the advance made 
in any special department of art or manufacture 
during seven years. The fine art division, how- 
ever, is not subject to the same rule, but will be 
fully represented every year. The articles exhibited 
have to undergo selection by competent committees ; 
this selection implies merit, no prizes will be 
given by the Commissioners, the certificate of ad- 
mission being the only recognition. But although 
the Commissioners do not award prizes to exhibitors, 
they afford every facility to individuals or societies 
desiring to do so for the encouragement of art or 
industry. 

The classes to which the Exhibition for the 
present year will be confined are mainly three, 
the fine arta, pottery, and woollen and worsted 
fabrics ; the machinery exhibited relates to each 
of the two latter classes only. There are also 
educational appliances and instruments, scientific 
inventions and new discoveries, and horticulture. 
A recent visit to the Exhibition buildings enables 
us to give our readers an idea of what will be 
opened to the world three days hence. Entering 
the grounds from the Exhibition-road we first come 
upon a light building, 100 ft. long and 30 ft. wide, 
with glazed sides and a corrugated iron roof. In 
this will be found all the pottery machinery, includ- 
ing brick and tile-making machines, clay crushers, 
pug-mills, pottery wheels, pombe machines, 
&c., bearing the well-known names of Clayton and 
Howlett, E. Page, and others. There are also two 
stone-breaking machines, one by Blake and the 
other by Camroux. At the northern end of this 
building is a 10-horse power horizontal engine and 
12-horse power vertical boiler, which we under- 
stand have been lent to the Commissioners by 
Messrs, Tangye Brothers and Holman for driving a 
portion of the machinery here. The remaining 
> st of the machinery is to be driven by one of 

fessrs. Manning and Wardle’s stationary hori- 
zontal engines of 16 horse power, with a locomotive 
boiler attached This engine is placed at the 
southern end of the building. Entering the lower 
portion of the eastern Exhibition building from this 
point, we find it devoted to the finished products of 
the potter’s art. Here is every conceivable article 
in this manufacture, from a ginger-beer bottle and a 
common clay tobacco-pipe—of artistic design, how- 
ever—to the most exquisite production of Minton, 
Wedgwood, Daniell, and others. Both in this 
portion of the Exhibition and in the machinery 
annexe good progress has been made, and the 
arrangements are very nearly completed for the 
opening. Not in quite such a forward condition 
are matters in the picture gallery over.the pottery 
department, aud which is devoted to foreign paint- 
ings and other works of art. However, there is no 
prehension that anything will be unfinished by 
t 4 lst of _ ia 
‘ i this gallery to picture 
in the Albert Hall, we find its walls eben | 
drawings, engravings, lithographs, and photographs. 
This gallery surrounds the upper portion of the 
Hall overlooking the interior, and besides pictures 
it contains a number of interesting models. The 
architectural drawings and designs extend nearly 
half way round the building, the remaining portion 





This may arise from one of two causes; either the 
committees have been very severe in their ions; 
or the well-known jealousy with which many of 
our leading mills in the north are magnet: bod 
fluenced manufacturers in ig machinery 
of this class. As it is, we various power 
looms, combing machines, balling machines, carpet 
weaving machines, and others of the same class, 

ing the well-known names of 4 eaey Platt, 
Hall, &. Mr. Hall has a loom in which 
the wires that are used to form pile are drawn 
by magnetic power. There are also special features 
of interest in some of the other machines which we 
reserve for further notice, and in some cases for 


3°97 

angles to the ef motion of the piston rod, that is to 
say, at sbowk half shook. Now, our contemporary has 
shown that the greatest initial strain in the cave of the com- 
pound is but 58 per cent. of the maximum initial 
revel pale Ry Fy Sm ey 
force operates the is at the and there is, 
therefore, no torsional strain on the us see how 
the strains act at half stroke. mene ager ig the 
Fe gp ie pert a 
Pesespde dprakeme or ghevdl “vee penny Ne gon Se ee 
has expanded into In case of the 

engine, which steam for but 4in. by 
oot penis Le al bags ma a yer Ryne steam has 
been six times. The initial was 87,600 Ib. 
The Se ee Therefore in the com~- 
pease the crank is submitted at half stroke to 


illustration. ‘The machinery in this. department | gine 


is driven from five short lines of vay gy ag ms 
by as many portable engines placed in glass houses 
built out from the main building at intervals. 
These engines bear the names of various well- 
known ers, and will be exhibited to advan 
here doing actual—although very light—work. 
gallery over this portion of the Exhibition is occu- 
pied by paintings and other works of art chiefly of 
the English school. 

Beyond the building, the contents of which we 
have been describing, and attached to its southern 
end, is an annexe, in which will be exhibited scien- 
tific inventions and new discoveries of all kinds. 
At the extreme end of this annexe, a 12-horse 

wer Warsop engine is being fitted up; we are 
informed that this engine ba Ft to drive ‘ 

rinting press for a daily exhibition » ani 
se A carving machinery, ok G bien 
arranged by Messrs. Cunningham, of Oxford-street. 
In the grounds of the buildings will be exhibited in 
appropriate sheds and enclosures a number of living 

pacas, guanocos, muofions, merinos, &c. These 
will illustrate the raw material employed in the 
woollen manufacture represented within the build- 
ing. The only portion of the Exhibition to which 
we have not yet alluded is the French annexe, 
which was built to the order of the late Im rial 
Government, upon the representation of the French 
Commissioners that there was not room enough for 
France in the main building. But, unless there are 
some late arrivals, France this year will remain nearly 
unrepresented, and the space set aside for her must 
be devoted to other purposes or remain vacant. 








STRAINS ON CRANK SHAFTS. 

In an article on “Compound Engines,” which 
appears on another page of the present number, we 
have mentioned some curious calculations published 
in the last number of our contemporary, The En- 
gincer, and professing to deal with the comparative 
torsional strains on the crank shafts of compound 
and non-compound engines. Our contemporary's 
calculations specially refer to two engines chosen 
by us as examples in an article on ** Com 
Slacias Engines,” which in our number of 
the 14th inst., the one of these engines being of 
the non-compound type, with two cylinders each of 
1200 square inches area, and 4ft. stroke, and the 
other being a compound engine having cylinders of 
850 square inches and 2400 square inches area 
respectively, and provided with an intermediate 
receiver, the pistons working cranks at right angles. 
In each case the engines were supposed to be 
worked with steam of a total pressure of 75 lb. per 
square inch, expanded twelvefold. As the only 
way to do full justice to our contemporary’s calcu- 





mating the pressure in the -pressure cylinder 
prs ot simple, and it is 


enseate, Aes prsainadber we trust that no one 


article, an effective pressure of 60 1b. per square 
inch on the piston, and our con has taken 
half this amount as the effective pressure at half 
stroke. at reality, total ao of steam 
against the piston at that point is 37.5 lb. per square 
inch, and rf. so this has ag deducted the “hk 
, which, in the engine chosen as our ex- 

ample, amounts at half stroke to 18.75 lb. per square 
inch, as stated in our former article. ‘The effective 
pressure on the small pi of the compound en- 
gine is thus at half stroke but 37.5 — 18.75 = 18.75 lb. 
square inch, or 850 x 18.75 =15,937.5 Ib., and 

not 25,000lb., as stated by our contemporary. 
Again, in the case of the non-compound engine the 
strain is not one-sixth of 87,600= 14,600 Ib., as our 


contemporary asserts, but only ( 2 - 2) x 1200 


== 12,600 Ib., while, finally, the difference between 
the strains transmitted t the pi rods of 
the single-cylinder engine and oR apace 
cylinder of the compound ne respectively is 
not 25,000— 14,600 = 10,400 lb., as our contem- 
porary so curiously affirms, but 15,937.5—12,600= 
3337.5 Ib. only. 

These, however, are not the only absurd blunders 
made by our contem . He has assumed thet 
in the non-compound engine the greatest torsional 
strain on Sn eery shaft is exerted at half stroke, 
whereas if he possessed anything but the most 
elementary information on the Tubes of which he 
writes, he would have known that in such an engine 
working under the conditions he supposes, the 
maximum torsional strain would be exerted at the 
point of cut-off. He would then have known also 
that the moment of torsion on the crank shaft at any 

int of the stroke is simply obtained (expressed in 

‘oot-pounds) by multiplying the strain on the 
-somanapng ® Aya gp the angle which the crank 
orms st that point of the 


, with the centre 
line of the engine, and by the le of the crank 
in feet ; while by applying this 
calculation to the engines chosen as examples 
a in which the stroke is 4 ft.), he would 
ve obtained the following results : 
Moments of Torsional Strains on Orank-Shaft. 

Non. \ Compound engine. 
Point of a — cylinder. Large cylinder. 
Ty ese” uh 710... oe 64,304 aoa? Say 41,000 
j tie ue ie aes see vv» 4,000 
a Bere soe 60,400 
In making these calculations we have, » dy wel 

e large 


er effec- 
be really 


exposed, and the corresponding torsional strains on 
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the crank shaft are consequently excessive. Yet, 
notwithstanding this, the maximum strains on the 
crank shaft of the compound engine are very con- 
siderably less than those produced in the case of 
the non-com engine, and our contemporary 
bas simply shown his ignorance of the facts of the 
case by making a contrary statement. 

Moreover, as we have already stated in this 
article, marine engines such as those chosen for our 
examples might in all probability sometimes be re- 
quired to work with, say, a fourfold instead of a 
twelvefold expansion, and in such a case the strains 
on the crank shaft would be still more in favour of 
the compound engine. In expanding steam four- 
fold the cut-off would take place in the small 
cylinder of the compound engine at a little earlier 
than three-fourths of the stroke, and the torsional 
strains in the two engines would be as follows: 


Non compound engine Compcund engine. 


Point of Each cylinder Small cylinder Large cylinder 
stroke. foot- pounds, fuot-pounds. foot- pounds. 
" 150,672 ... ... 87,720 we. 99,070 
; ove 85,200 oo» 102,000 ... ...105,600 
In this case it will be seen that the maximum 
torsional strain applied to the crank-shaft by each 
piston of the non-compound engine is about 45 per 


cent, in execeas of that applied by either of the 
pistons of the compound engine. To quote our 
contemporary’s own words, “This fact speaks for 
itself.” 


In concluding the present article we assure our | 


contemporary that we are quite willing to discuss 
with him the relative merits of compound and non- 
compound engines for marine or other purposes ; 
but we must at the same time beg of him to intrust 
the carrying out of his calculations to competent 
hands, and not compel us to occupy our time and 
space in correcting stupid blunders, the publication 
of which is a disgrace to a technical journal. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesproven, Wednesday. 
The Cleveland Iron Trade.— Yesterday there was a large 
attendance on ‘Change at Middlesbrough, although many 
iron masters and others were absent on account of the Nortk- 
Eastern Railway Company's Bill being considered in com- 
mittee at the House of Commons. There was a good de- 
mand for pig iron, and No.3 was quoted at 47s. 6d. All 
the blast furnaces are fully engaged, and the total make is 
enormous. Shipments are brisk. The home demand is ex- 
cellent. Pig makers have contracts on hand, which will 
occupy them for many months. 


The Finished Iron Trade.—The difficulties in France still 
retard the progress of trade on the Continent. ‘certainly a 
great many rails are being sent to Germany and Russia, but 
it is generally believed that if the disturbances at Paris were 
thoroughly settled, more iron of all kinds would be required 
by the various Continental countries. America is a very 
good customer for rails just now. The prices of rails are 
fully maintained, but they do not improve as much as might 
be expected. The bar trade is brisk. A fair amount of rods, 
chairs, and gas and water pipes are being made. 


Engineering.—The marine engine builders are very busy. 


Shipbuilding. — All the shipbuilders on the north-east coast 
are as busy as possible. Since our last notice there have 
been several launches. Of course nearly the whole of the 
new vessels are steamers. Messrs. Kobinson launched a 
barque of 363 tons from their yard at Blyth last week. On 
FS cees § a splendid iron screw steamer of 1100 tons was 
launched from the yard of Messrs. Schlesinger, Davis and Co., 
Walisend-on-Tyne. She was named the Brittany, and is 
for Messrs. Haequoil Brothers, of Cardiff. The engines are 
95 horse power surface condensing, and are supplied by 
Messrs. Hawthorn, of Neweastle-on-Vyne. On the same day 
Messrs. Withy and Alexander, of Hartlepool, launched jthe 
Mavis, an iron screw of 1050 tons. She is for London owners 
and will be fitted with compound engines 90 horse power, by 
Messrs. R. and W. Hawthorn. On the same dey, Messrs. 
M. Pearse and Co., Stockton-on-Tees, launched an iron screw 
steamer of 1148 tons, whiich will be fitted with compound 
engines 120 horse power by Biair and Co., of Stockton. She 
is the property of Messrs. John Holinan and Sons, Exeter. 
Mesars. Short Brothers, of Pallion on the Wear, launched on 
the same day a screw steamer of 1200 tons for Messrs. 
Charles Taylor and partners, Sunderland. Messrs. T. Richard- 
son end Sons, of Hartlepool, are fitting her with surface con- 
densing engines 100 horse power. On Saturday, Messrs. 
Pile and Co., Sunderland, launched the Clifford, a fine screw 
steamer for Messrs. Dale and Crighton, Shields and New- 
castic. Messrs. T. Clark and Co., Elewick, are fitting her 
with surface condensing engines 130 horse power. Yester- 
day Messra. Redhead (and Softiy, South Shields, launched the 
Robert Ingram screw steamer, which will be fitted with sur- 
face condensing engines 70 horse power. 


The Nine Hours’ Movement.—The struggle for the reduc- 
tion in the hours of labour in the engineering establishments 
at Sunderland is over. Messrs. Oswald and Co. have com- 
plied with the wishes of the men, and they resumed work on 
the new system yesterday. We understand that three other 
firms have conceded to the nine hours. The movement is 
being agitated in other parts of the North of England. 


Hartlepool Port and Harbour Commissioners. — The 





monthly meeting of the commissioners was held on Monday, 
and the i . Mr. J. Howkins, jun., reported that the 
op te tow -ovter entioury ving eden. “las ounces geben hed 
6} ft. low-water ordi spring ti recen 
a Meet ne etna in its course. ie deaheteedied bee 
done this season yet, but it would be commenced with 
shortly if the wea became favourable. He added that 
the new pier works were satisfactorily advancing. 

The Pro Swing Bridge at Middlesbrough.—As we 
mentioned last week, this question ie now before the eom- 
mittee of the House of Commons. Yesterday Mr. Harrison, 
the chief engineer of the company, was the only witness 
examined. Wish regard to the sed bridge he said: 
“ According to plans first pro » y intended to cross 
the Tees by a bridge with spans of only 120 ft.; now they 
proposed to give spans of 160 ft., and headway of 30 ft. 
With reference to this proposition they had three breaks on 
their coast line—one at Sunderland, one at Hartlepool, and 
the third at Middlesbrough; and the saving of distance by 
the proposed line at Middlesbrough alone would be seven 
miles. One of the great objects of the Bill was to substitute 
for several short local lines through trains throughout along 
the east coast line, and through a population of not less than 
500,000. As to the break at Stockton, passengers had to 
drive from South Steckton to North Stockton, and then went 
on to Ferryhill, where they had to change again. It fre- 
quently happened that the quickest way was to go round by 
Dadiagion and get a train from there going north. One 
object, therefore, was to get a line for through traffic on the 
east coast. Goods traffic was comparatively small as com- 
pared with the minerals, not only iron, but coal, coke, and 
ironstone used in that district arose upon and were carried 
by the North-Eastern. First of all, there was the Bishop 
Auckland district supplying the Ferryhill district ; then the 
Durbam district, and then the Hartlepool district or Castle 
Eden district, as it might be called. The great bulk of the 
ironstone furnaces lay to the south-east of Middlesbrough 
chiefly. Coals from the Auckland district would come by 
Darlington. When these new lines were made they would 
go by Simpasture junction, Carlton, and Billingham, saving 
about five miles and a quarter. There was one set of fur- 
naces belonging to Messrs. Bell, at Port Clarence. Their 
ironstone eame from Kston, and was taken across the river in 
ferries. With regard to the iron manufactory, a good deal 
of manufactured tron was shipped at different ports, even as 
far as Hull. The company were now spending about 106,0007. 
in improving their dock at Middlesbrough, so that by these 
lines they would not only be increasing the facilities for 
manufactories, but would be giving a new outlet for the 
manufactured iron. With regard to this bridge, witness 
constructed a bridge over the River Ouse at Goole, and de- 
voted a good deal of attention to the subject, and was assisted 
most materially in the mechanical arrangements by Sir Wil- 
liam Armstrong, He might say the bridge was one of the 
most perfect that had ever been used. The motive power for 
opening the bridge was worked by a land wheel fed by two 
smali steam engines, which pumped the water required for 
the hydraulic pressure. The bridge could be opened in 45 
seconds, but as a matter of practice it took about a minute. It 
could be most easily and nicely managed. {Photographs of 
this bridge were shown to the committee.] hey had found 
no practical difficulty in the working of the bridge, nor had 
the bridge caused any hindrance to the navigation of the 
river. On the Ouse at Goole the traffic averaged something like 
130 vessels a week, some of which did not require the bridge 
opened for them ; the number of times the bridge required 
to be opened was 10 to 15 times a day. As to the Tees, the 
height of the bridge would be 30 ft., or just double that of 
Goole. This would admit of all passenger vessels except two 
without opening the bridge. One had masts 34 ft. high, and 
could pass at low water; but for the other, which went to 
Whitby and Searborough, they would have to open the bridge 
every time. With regard to the number of trading vessels 
it was infinitely less than at Goole, and would not average 
more than three or fouraday. The tide on the Ouse ran 
about seven knots an hour, but was only three hours’ flood. 
The average speed of the tide on the Tees was three miles 
and a half. Vessels built at Stockton would have to be taken 
down to sea on the Tees through this bridge, and ome of the 
objections made against it by Mr. Richardson, the Mayor of 
Stockton, was, that these large vessels, requiring to be towed 
by two steamers, one on each side, would not be able to get 
through. The largest vessel that had been built there was 
of 3117 tons, and that was some years ago. In 1868 the 
Stockton and Darlington Company went to Parliament for 
the construction of a bridge to cross the Tees; but at that 
time it was generally acknowledged by all the engineers that 
a swing bridge could not be opened in less than five minutes, 
and one gentleman, he recollected, said it could not be — 
in less than half an hour. Now, in the swing bridge at , 
the time occupied was never more than a minute and a half. 
The proposed bridge would cross at right angles, with a 
straight reach of haifa mile on each side. He could not find 
that any of the objections which existed against the bridge 
in 1868 still remained. His origins] idea was to have “1 


the headway 54 it., but having got a return of all the vessels | 
| The idea of effecting that object was very carefully con- 


using the river, he found that no more than 30 ft. would be 
required. he engineering points which, in addition to the 
non-necessity for higher headway, induced him to abandon 
the idea, would have increased the gradient over the bridge 
to 1 in 95, and would have rendered it difficult to stop heavy 
trains on thet part of the line. The gradient on the yy 
ing part of the line up to the bridge was 1 in 300, face 


of these engineering difliculties, be could not recommend the | at 


the bridge with gas. The effect of that would ve a 
complete lighthouse to ail the nevigation of the river. Ca 

tain Tyler had reported favourably on the bridge at Goole. 
He had gone through and prepared the estimates of the 
whole of these lines. The signalling was done by electric 
batteries. As soon as ever the bridge was closed a bolt 
was shot by hydraulie power, and unless the bridge was 
perfectly in its place it could not fit. The effect of its 


company to give a higher heading. It was 4 to light 
to g 
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caused by a steam!’ the pier. But there 
had been no accidents to trains. ing was so 

fect that accidents could not well oecur. so mattenet inet, 
accidents did not occur at such bridges as these.” The de- 
pivaiilty: of Suthes ssbeey anmmmiedaion bets Saord 
and iron districts is beyond « ¢, and it is hoped that 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Gl Pig-Tron Market.—The market reeovered itself 
on Friday last trom the flatness which prevailed about the 
middle of. last week, and prices again advanced. On the 
day mentioned the prices were 55s. 6d. cash, and 55s. 9}. 
one month paid. On Monday the market was again quiet, 
with business done at 55s. 4d. and 558. 3d. cash, and 55s. 8d. 
one month. There was a moderate business done yesterday 
at from 2d. to 3d. below the prices just named. The market 
has even been easier to-day, 55s. 4d. to 55s. 3d. one month, 
and 65s. nine days were taken; sellers at 55s. cash, and 
buyers at 54s. 11d. The prices of makers’ iron have suffered 
little or no change. American demands are still keeping 
large, and owing to this circumstance, and to the fact that 
the home trade is steadily improving, there is not much 
probability of a serious fall in the price of pig iron. Last 
week's foreign shipments were 10,015 tons, and the coastwise 
shipments 7605 tons, making a total of 17,620 tons, as against 
12.822 tons in the corresponding week of meat bug The 
shipments for the year are now 1454 tons r during 
the first four months of last year. Middlesbrough pig iron 
was imported into Grangemouth last week to the extent of 
2736 tons, making for year 22,352 tons. 

The Finished Iron Trade.—Briskness is the order of the 
day in all the malleable iron districts of Seotland, and the 
prices of finished iron are keeping at a pretty high figure, 
with a tendency upwards rather then otherwsse. For com- 
mon bars'the price ranges between 7/. 10s. and 8/., Govan, 
Bloehairn, and North British brands bringing the higer rate. 
Angle iron is as high as 8/. 10s. ; ship plates vary from 9/. to 
91. 6s., and boiler plates from 9. 6s. to 91. 10s. LIronfound- 
ing is also brisk, especially where heavy castings, and gas 
and water pipes are made. Mesers. Rowan and OCo., of the 
Atlas Bessemer Steel] Works, Glasgow, are very busy, both 
on home and foreign orders, ially with orders for tyres 
for Russia, and with general steel eastings for engineering 
purposes. The ineers are almost as busy as they can be, 
especially in the marine department, and in a number of in- 
stances the men are working overtime on a large scale. Such 
of the engineering firms as go largely into the sugar-mill 
trade are also well employed. This branch of trade is of 
great importance in Glasgew. Boiler-making and malleable 
won tube-making are still keeping busy. 

Exports of Iron Materiale.—During the last week there 
was shipped from Glasgow for foreign countries nearly 
22,000/. worth of railway iron and materials. The ship Janet 
Cowan, 1277 tons, which sailed on Monday from the Clyde 
for Caleutta, shipped at Giasgow railway materials to the 
value of 7700 ; i ship Centurion, which has sailed from 
Glasgow for Bombay, took with her railway iron to the value 
of 98U81.; the Belle Flower, for Ibrail, took thence a gas 
apparatus and pipes valued at 4700/.; the Aleedo, for Buenos 
Ayres, took out railway iron valued at 2172/. 

Association of Engineers in Glasgow.—The closing meet- 
ing of this association for the session was held on Wednesday 
evening—the President (Mr. Jamas S. Dixon) in the chair— 
when Mr. W. G. Bowser read a very interesting paper on 
“ Patent Forging Hammers,” in which he gave an outline of 
the several kinds used for heavy work, and also those which 
have superseded the hand hammer for light, speciaily calling 
attention by means of drawirgs and a beautiful working 
model to a “ patent er forging hammer” recently intro- 
duced into Scotland by their firm, suitable for general smith- 
work, coppersmiths, &c., which can be driven with very little 
power by means of a belt from the ordinary line of shafting, 
thus saving considerably in the working cost. They have a 
4-cwt. hamamer in operation at their works which they will be 
glad to show to parties interested. The election of office- 
bearers for next session also took place. 


The New Stobcross Railway.—The construction of this 
line, which is to form a junction with the Helensburgh Sec- 
tion of the North British Railway at a point immediately 
west of Maryhill Viaduet, will be shortly. The offers, 
ranging from 76,8671. to 120,8331., were disposed of some 
days ago—Mr. John M'Kay’s being the one accepted. The 
stipulation is that the whole of the works must be completed 
by the Ist November, 1872. 


Bridging the Forth—An old plan for bridging the Forth 
has just been brought to light by the Dunaee Advertiser. 


sidered by a skilful engineer more than haif a century ago, 
the engineer being Mr. James Anderson, of Edinburgh. ihe 
scheme proposed was to have a suspension bridge thrown 
over the Forth at Queensferry, and it was designed in the 
year 1818. The bridge would virtually have Soca three 
suspension bridges linked together, the north abutment esa | 
rs the pier on Garvie Island, an 
the second about midway between that and the south shore, 
at a point where the foundation would only have 10 ft. under 
water. According to the plans the height of the bridge above 
high-water mark would have been 90 ft., and the north and 
central spans would each have been 2000 ft., and of the 
southern span 1770 ft. vag bags and sections are exceed- 
ingly interesting, and it is said to be intended to bring them 
under the notice of the directors of the North British Railway, 
as showing that the proposal for bridging the Forth was 
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ingeniously considered so far back as the beginning of the 
century. 

Invitation to the British Association to visit Glasgow.— 
At a meeting of the re ntatives of the public bodies and 
scientific societies of the city, held yesterday in the Council 
Chamber, the Lord Provost in the chair, it was to in- 
vite the British Association to visit Glasgow in 1874, or the 
first year which is not yet appropriated. The followi 

ntlemen were appointed to proceed to the meeting in 
Edinburgh in August next to present the invitation, viz., the 


Lord Provost, representing the city; Dr. Allen 
University ; the Lord Dean of Gulla, the Merchants’ House ; 
Mr. Playfair, the Chamber of C ce; and Dr. Bryce, 





the Philosophical Society. 

Institution of Engineers in Scotland.—The last meeting of 
this institution was held last week, Mr. David Rowan, Presi- 
dent, in the chair. Two papers were read, one by Mr. Wil- 
liam Gorman on “‘ The Gorman Gas Furnace,” and one on 
“ Sinelair’s Patent Pulp Boiler.” By meansof the boiler re- 
ferred to wood may now be used with advantage and most 
effectually in the preparation of pulp for paper-making. In 
it the wood becomes rapidly Kcatogre , the resinous 
compounds are dissolved, the former being easily pulped and 
the latter washed away. At the same meeting the annual 
elections took place with the following result : ident, Mr. 
David Rowan ; Vice-Presidents, . Benjamin Conner, 
James Deas, C.E., and M. R. Costelloe; Treasurer, Mr. 
James Hamilton; Members of Council, Messrs. Jamieson, 
Ferguson, Gale, C.E., Robson, J. G. Lawrie, W. J. M. Ran- 
kine, C.E., W. M. Neilson, Edmant Hunt, Brownlie, and 
Gilchrist. 

Glasgow Water Works.—At the ordinary meeting of the 
Corporation Water Committee, held on Monday last, there 
was submitted the report for the first quarter of 1871 by Mr. 
J. M. Gale, the engineer. It stated that the quantity of 
water in store in the lochs on the 15th inst. was sufficient to 
maintain the compensation to the river Teith, and the supply 
to the city for 125 days; and on the same day there was 16 
days’ water for the city in the M reservoir. The 
Gorbals reservoirs contained 142 days’ water, including both 
the supply to the town and the compensation water to the 
stream, which is somewhat near the same quantity of water 
these reservoirs have contained at the corresponding date 
during the last four years. The quantity of water sent into 
the city and suburbs during January, February, and March 
last averaged 24,900,000 gallons a day from the Loch 
Katrine Works, and 8,700,000 gallons a day from the Gor- 
bale Works—in all, 28,600,000 gallons a day, being two 
million gallons a day more than Sosieg the corresponding 
three months of 1870. 
Finance Committee to reduce the public water rate within 
the city was held over for further consideration at a special 
meeting. 





NOTES FROM THE SOUTH-WEST. 
Wages in South Wales —A wages dispute in the Rhondda 
Valley has terminated. The aspect of the labour market, 
however, in some districts of South Wales is still unsettled. 
The Bristol Channel.—The Cardiff Chamber of Commerce 
has adopted a petition to Parliament on the subject of the 
defenceless state of the Bristol Channel. The petitioners 
state that being largely interested in the ay ogy Pwr? of 
} 


The recommendation made by the | P®° 


for powers to construct line of 26 miles from 
Wrersedli to Bath, at cnet af ‘ but the is 
at Great Western, the Bristol and 

the Midland, and the East Somerset Railway Com- 


Certain owners of land have also entered an appear- 

ance against the Bill. 
Trade at Newport.—The reopening of the dock has great] 
chan; of ‘ Several ipe of 
have arrived to take in iron for the 


the | Steam coal has been in fair demand for Spanish and Italian 


but, of course, not very much ean be expected to be 
with France under present cireumstances. 


The Census at Aberdare.—Aberdare proper comes out of 
the census with a population of 37,780. 


Quick Travelling on the Great Western—On and after 
May | the journey between Exeter and London will be ac- 
complished by one of the Great Western trains in 4} hours. 
The train will only stop four times on the road, viz., at 
Swindon (for five minutes), at Bath, at Bristol, and at 
Taunton. 

Newport Dock.—The new gates recently fitted at this 
dock were designed by Mr. T. E. Harrison, so long identified 
with the North-Eastern Railway and other great works in 
the North of England. 


The Forest of Dean.—The iron trade of the Forest of Dean 


is atill active. There is no lack of orders, and but little iron old En 


is going into stock. The demand for coal is to 
have improved, at any rate, as regards the better descrip- 
tions. 

Progress of meen we Reon | accommodation was first 

rovided in Swansea in January, 1852, by the opening of the 

orth Dock. In 1861, the quantity of tonnage entering 
and clearing at the port was 269,464 tons, while last 
year it was 715,335 tons, showing an inerease during the 
twenty years of 166 per cent. 


Ross and Monmouth Railway.—It is expected that the 
works remaining te be executed on this line will be shortly 
proceeded with, with the assistance of a finance company. 


Trade at Cardiff.—Business shows a fair amount of ac- 
tivity at Cardiff. The demand for steam coal has been in 
excess ofthesupply. Rails have been shipped in consider- 
able quantities, principally to the United States. Patent fuel 
has been in fair request. 

Bristol Joint Railway Station.—Contracts for a portion 
of the works of this station have been invited, and it is ex- 
ted that the structure will be brought into working order 
in about two years, and perhaps in even a shorter period. 
The joint committee for carrying out the station works, a 
body which is composed of representatives of the Great 
Western, the Midland, and the Bristol and Exeter Railway 
Companies, has held a second meeting. Some of the mem- 
bers of the committee have also visited and inspected the 
Bristol Harbour Railway, and the Portishead and the Avon- 
mouth Railways. 

Weish Railway Trafie-—Continued wages disputes be- 
tween the miners and their employers have rather adversely 
affected the receipts of the leading minerz! Welsh lines this 
half year. The Taff Vale has been the chief sufferer, its 
aggregate receipts to April 15 having declined to 103,088/., 
a pared with 103,472/, in the corresponding iod of 





the country they teel greatly concerned at the defe 
state of the Channel, since, although fortifications are erected 
on &fohus Island and the adjacent headlands guns have not 
yet been placed there. The petitioners urge that it is desir- 
able to place gunboats in the channel in addition to the 
defences above referred to. 


Bristol Dock Biils.—A committee of the House of Com- 
mons which had been for a rather lengthened period oceupied 
with the Bristol Channel Docks and Bristol and Portishead 
Pier and Dock Bills has passed the preambles of both those 
Bills. The Channel Docks Bill authorises an extension of 
time for the completion of docks at Avonmouth and also 
authorises the company concerned to raise fresh capital. 
By the Portishead Bill, docks are to be constructed at 
Portishead, connected with the Portishead and Bristol Rail- 
way. 

Merthyr Tydvil.—A good deal of iron has been sent from 
the iron works in thie district to the United States. The 
largest deliveries have been made by the Dowlais Company- 


Survey of South Wales.—The Cardiff Chamber of Com- 
merce has resolved to petition Parliament in favour of an 
ordnance survey of South Wales, on the latest scale of 6 in. 
toamile. Between thirty and forty years have ela since 
the last ordnance survey was taken of South Wales, and 
during that period vast industrial operations which have 
been carried on have changed to some extent the surface 
configuration of the country. 

Gloucestershire Turnpike Truats.—There are 750} miles 
of turnpike roads in Gloucestershire. The bonded debts of 
the various trusts controlling this length of road amount in 
the aggregate to 133,811. 

Cardiganshire Rivers—On Tuesday Dr. Frankland and 
Mr. J. ©. Morton, two of the Rivers’ Pollution Commis- 
sioners, commenced an inspection of the basins of the rivers 
Rheicc! and Ystwyth and their tributaries. These rivers 
are alleged ic have been rendered impure by the contami- 
nation of water running from mines in the upper portion of 
Cardiganshire. 

Emigration from Wales.—The relations of the Welsh coal 
miners with their employers are not alto y- 
Several thousand miners are ex to emigrate this 
summer from the valleys of Glamorganshire and outh- 
shire. 

Somerset and Dorset Railway.—The Somerset and Dorset 
Railway Company has this week had a Bill pending before a 
Committee of the House of Commons. The company seeks 


s 

1870, Of course, however, a company which has less coal 
to move can economise, to some extent, in its working ex- 
penses. 

Swansea Harbour.—The exports of coal and coke from 
Swansea last year amounted to 766,000 tons, as compared 
with 762,500 tons in 1869. Patent fuel was ex to the 
extent of 162,400 tons last year, against 126,600 tons 
in 1869. The revenue of the harbour last year was 49,573/., 
as compared with 48,824/, in 1869: and the expenditure, ex- 
elusive of interest upon the bonded debt, was 22,2011. last 
year, as compared with 21,5597. in 1860. 








FOREIGN AND COLONIAL NOTES. 

Railroads in the Southern States.—Since the close of the 
American civil war, Alabama has built 206 miles of railway ; 
Georgia, 231; Texas, 136; and Florida, 44. These totals 
show after all, however, a comparatively small extent of 
railway development when compa with the progress 
effected in the northern states in the same period. 

Victorian Railways.—The aggregate amount of revenue 
collected on the State railways of Victoria (Australia) to 
February 16 this eae was 74,0001, pc oumes with 74,4231. 
in the corresponding period of 1870, 77,1871. in the corre- 


sponding period of 1569, and 69,558 im the co’ in 
— of 1868. The revenue of the Melbourneand Hobson's 
y line has also been declining this year. 
Canadian Lighthouses.—Twelve lighthouses were built in 


1870 by the Government of the Dominion of Canada, and 
twelve more are now in course of erection. These lighthouses 
have been principally erected with a view to the improvement 
of the navigation of the 8t. Lawrence. The upper have 
not, however, been neglected. Thus a light has been 
erected on Lonely Island, near the entrance of Georgian 
Bay ; a minor light has been erected at Michael's Point, on 
the south side of Grand Manitorlin Island; another light- 
house has been erected on a small island near the entrance 
of Byng Inlet ; and another of a substantial character at the 
entrance of Parry Sound. 

A Turkish Steam Towing Company.—The formation of a 
Turkish Steam Towing Company to be called the Propontis 
is of. The prospectus is stated to have been approved 
by the Grand Vizier. 


principal 








accepted 


Indian Wire Tramways.—The construction of a wire 
tramway from the Mayo mines to Miani in the salt range of 
ae aaa has been sanctioned by the Government of 


oP RE Francisco 5. is to have oa 
76 ft. im four years wi 

eg Bye hp gh ey 
to be a quadrangle 120 ft. by 115 ft. The quadrangle will 
rejoice in a fountain. 

Railways in New Zealand-—The construction of the 
Northern Railway of the province of Canterbury, New Zea- 
land, is progressing quietly. Nothing further has trans- 

ired in reference to an authorised extension of the Southern 
ine to the Rakaia. The contractor for a bridge across that 
river has had tc cease work until the provincial authorities 
decide whether or not he is to build a bridge whieh will carry 
a railway train. Meanwhile a tem y bridge, which has 
been erected, is doing good service in facilitating the transit 
of wool. 

Material Progress in Nova Scotia.—The Nova Scotia 
House of Assembly has authorised a survey of a line of rail- 
way from Pugwash to Springhill, oo & Intereolonial 
Railway at River Phillip. Assembly also authorised 
a survey of a ship canal betwoen East Bay and yer 
harbour, Cape Breton, near the St. Peter's Canal, of w 
it may be called an extension. The Government of the 
Dominion of Canada is expected to carry on the work. 

Cotton Manufacturing in the Argentine Republic.—A 
portion ph sacs geree vd for a eviton mill about to be 
erected in the Argentine Republic by Mr. Whitteker has 
arrived out in picew pe condition. 

Boiler Inspection at Philadelphia.—Mr. T. J. Lovegood, 
inspector of steam engines and oilers at Philadelphia, has 
sent in his second annual report to the mayor of that city. 
The inspector states that during the past year 58 boilers were 
pry we aaa A ome oyu yet Of these, 
31 boilers were erected in 1870 and 27 old ones were re-erected 
and reparied. But one boiler was condemned during the 
year. The total nuraber of who presented them- 
selyes for examination was 56; of these 4 were first-class, 
26 second-class, 22 third-class, and 4 fourth-class. 

Port Chalmers (N.Z.) Graving Dock.—This dock has 

been nearly completed. Indeed, it is now receiving vessels 
of light draught ; but as a deep channel has to be me oo 
to the entrance, two or three months will yet elapse before 
vessels of 20 ft. draught can be docked. 
Western Extension Railway of New Brunswick.—Trafiic 
is ex to be commenced next month on the Carleton 
branch of the Western Extension Railway of New Bruns- 
wick. A trial trip has already been made over the branch. 


San Francisco Cit 
city hall, which will 
uired to complete the nt 








land T. hy. —The Government 
hasvealled for & cg tyr ips of the telegraph line 
from Allora to Leyburn and Goondiwinde. The jeugth of 


this extension is about 150 miles. 

American Matériel of War.—The value of the ies of 
war matériel sent to France from the United States between 
September 3, 1870, and March 1, 1871, has been estimated 
at 13,910,779 dole. These stores were sent in eleven vessels, 
and were as follows: Muskets, 609,531 ; rifles, 94,086; car- 
bines, 41,760; pistols, 35,860 ; revolvers, 21,760; cartridges, 
116,981,279; sabres, 10,800; bayonets, 10,720; primers, 
420,000; batteries, 91; artillery, 100 ecses; ammunition, 
18,315 boxes ; harness, 4201 cases; and knupeacks, 60,046 

Western Australia,—This depressed colony 
a Parliament which has closed its first session, after passing 
measures for the construction of certain lines of telegraph. 
Other publie works are also in contemplation. 
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RECENT PATENTS. 


Tne following specifications of completed patents are all 
dated within she year 1870; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 1550, 1s. 24.) James Cope, of New North-street, 
Finsbury, ts an arrangement of valve gear for steam 
engines. [ooaes 10 ew plans the engine is fitted with 
separate steam admission and exhaust valves, the latter 
being driven from an eccentric direct, while the former are 
driven by a pair of eccentrics acting through a link motion. 
This motion is of the shifting-link class, and the expansion 
link is raised or lowered by the direct action of the governor, 
a special arrangement being included in the patent for use 
when an engine has to be frequently reversed. Mr. Cope 
will find a very powerful governor necessary to control his 
arrangement of expansion gear properly. 

(No. 1555, 10d.) George Stevens and Joshua Hendy, of 
San Francisco, patent an arrangement of electro-magnetic 
motor for working sewing machines. According to these 
plans the needle bar of the sewing machine is operated 
direct by the electro-magnets either with or without the 
interposition of levers, the arrangement being such that the 
oacillations of the armatures between two or more electro- 
magnets cause similar movements of the needle. We fear 
that the designers of this form of electro-magnetic motor 
have not considered the effect of the comparatively great 
weight of the parts which they propose to put into motion, 
and stop at each reciprocation of the needle. We do not, 
however, consider that the weight of the parts which have 
to be thus rapidly reciprocated is an insuperable objection 
to the arrangement; but we believe it is one which will 
render important alterations of detail necessary before the 
contrivance will assume an efficient practical form. 

(No. 1559, 1s.) Henry Bessemer, of Queen-street- 
place, patents other modified arrangements of his “steady 
cabins” for sea-going vessels, already described in our pages. 
The present specification refers principally to methods of 
checking the oscillations of such cabins by means of counter- 
balance weights or planes immersed in water, the patent also 
inclading modes of lowering such planes below the bottom 
of the ship. 

(No. 1560, 10d.) William Cleland, of Linacre, near 
Liverpool, patents arrangements for forcing or exhausting 
gas by the action of steam jets, the steam being also made 
available for purifying the gas. We intend shortly to 
describe these plans fully, so that we need not say more 
concerning them here. 

(No. 1561, 8d.) Samuel Henry Stephens, of Grass-valley, 
California, patents machinery for grinding, concentrating, 
and refining tin ores, &c., which we could not describe 
briefly. 

(No. 1564, 10d.) George Thomson Leitch, of Ruther- 
glen, patents an agricultural implement for planting roots 
and seed automatically. The arrangement bears evidence 
of considerable ingenuity ; but we cannot spare space to 
describe ita details here. 

(No. 1566, 8d.) Alexander Melville Clark, of 53, 
Chancery-lane, patents, as the agent of Asa Johnson and 
William Thornton Still, of Brooklyn, U.S., a method of 
forming the teeth of gear wheels and of rollers which have 
to gear with each other, as, for instance, in the case of the 
rolls of machines for corrugating plates. The teeth of 
wheels made in these plans resemble those of ratchet wheels, 
but instead of being bounded by straight lines their sides 
are arcs of circles struck with a radius equal to that of the 
pitch circle. These teeth are evidently an approximate 
form of epicycloidal teeth made one-sided as was proposed 
by Professor Willis for use in certain cases more than thirty 
years ago. The patent also includes arrangements of 
machinery for corrugating plates in which the surfaces of 
each roll is made with two or more sections or series of 
longitedinal ribs and grooves so as “to produce by the 
same rolls on two or more plates two or more different 
styles of corrugations.” 

(No. 1568, 10d.) Richard Price Williams, of Great 
George-street, patents constructing railway switches or 
junction points with a movable or switch rail on the one 
side, and on the other with a flange passage to admit of 
the wheels passing across the main line rail and on to the 
branch rail. We may probably describe this arrangement 
in detail in a future number. 

(No. 1574, 4d.) William Beamish, of 5, Elgin-road, St. 
Peter's-park, Paddington, patents a form of iron kerb, which 
is of the same external shape and size as the kerb-stones 
now in use; but which is made hollow for the reception 
of telegraph wires, and is provided at intervals with suit- 
able openings for giving access to these wires. Provision 
is also made for leading branches from the main line of 
wires. 

(No. 1579, 1s.) Leon Mignot, of 23, Boulevard de 
Strasbourg, Paris, patents an arrang 
machine, acting by the alternate compression and expan- 
sion of air ; but which we cannot describe in detail here. 
M. Mignot states that “the essential feature in the first 
— of my invention is the injection of water or other cold 

iquid into the midst of the air while undergoing treatment 
in the compression cylinder;” but this method of cooling 
the compressed air was patented by Mr. A. C. Kirk more 
than a year before the date of M. Mignot's patent (wide 
patent No, 920 for the year 1869). 

(No. 1580, 10d.) Henry Bessemer, of Queen-street-place, 
patents further modifications of his steady cabins “ for sea- 








t of ice-making | i 





going vessels, the arrangements of such cabins included in 
the present patent being adapted for the transport of rail- 
ay trains. 
"No. 1589, 104.) Aten ee neers 
, of ’ orms way other 
Glaagow, patent y 


preceded 

(No. 1590, 10d.) Robert Hughes, of Worcester, patents 
an arrangement of road-scraping machine which we can- 
not describe briefly. 5 

(No. 1595, 1s. 24.) Jabez James, of 40, Prince’s-street, 
Stamford street, patents machinery for compressing gun- 
powder into pellets, &. This machinery was noticed by 
us on page of our present volume. 

(No. 1598, 8d.) Walker Vaughn Pulliam, of Kansas 
City, U.S., patents the form of self-adjusting coupling for 
railway cars shown in the annexed sketch. In the latter 


Fic. |. 


Fig. 1 is a pair of couplings connected, and Fig. 2 is a cor- 
responding plan. The construction of the coupling will be 
evident from these views without further explanation. 








PARLIAMENTARY NOTES. 

Tux Parliamentary proceedings of the past week, although 
very important in many respects, have included but few 
matters of engineering interest. On the ne, — 
day week the all-important topic was of course, Mr. Lowe's 
Budget, but now that the pro match tax has been 
abandoned, the re incl no provisions specially 
affecting manufactures or requiring comment in gl ge 
The same evening the Metropolis Water Bill was a 
second time, Mr. Shaw-Lefevre stating that the purchasing 
clauses of the Bill would remain, and also those guarantee- 
ing a supply of pure water to the metropolis. 

On Frida Mr. Macfie directed attention to the defence- 
less state of the Firth of Forth, and attempted to make a 
motion on the subject ; but he was prevented by the Speaker, 
who informed him that he could not, in with the 
rules of the House, putit, a division having already occurred on 
the motion for going into supply. The im of pro- 
viding for the defence of the Firth of Forth was also urged 
by Mr. Sinclair ‘Aytoun, Sir H, Storks, Mr. Herman, and 
Mr. M‘Laren, who spoke after Mr. Macfie ; but it was pointed 
out by Sir H. Storks that an efficient plan of defence which 
had been submitted by the Defence ittee would cost 
135,0002. to carry out, and looking at the vast expenditure 
on other military matters this year, it was scarcely — 
to ask the House to vote thatsum. Ultimately Mr. Macfie’s 
motion was withdrawn. 

On Monday Mr. Williams Wynn asked the First Commis- 
sioner of Works whether it was intended eta gwen the g 
survey of North Wales (other than the mineral districts), 
upon any larger seale than the existing one-inch survey ; 
and, if not, whether he could hold out any hope of the re- 
verification of the roads, &c., as laid down in that survey, 
parts of which contain errors of more than 30 years standing. 
To this Mr. Ayrton replied that he could not give a precise 
answer, because he had not yet received replies to inquiries 
which he directed to be made some time ago as to the mode 
in which the survey was being conducted. If it were to 
on at the rate at which it hitherto, it w 
be several years before the survey of the of Wales 
referred to would be es it was desi 
promptly the survey of the mineral districts. On Tuesday, 
the watter supply question turned up again, Mr. Kay Shuttle- 
worth giving notice that on Tueede , the 23rd of May, he 
would call attention to the reports of the Royal Commissions 
on water supply and on the ution of rivers, and move 
“ That, in the opinion of this House, the water supplied to 
householders in should be derived from pure sources, 
and should be delivered on the constant ;” while Mr. 
Goldney gave notice that on the same 
the attention of the House to the 
Clauses Act, 1847, and the M is Water Act, 
nahh ed ua oad ho ivate of the Grand June- 

i M i ies, under 
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The si 
by Challeton, and I refer Mr. Pinchbeck to an exhaustive 
pas upon it from actual examinations, by Dr. Dullo in his 
“ Torfverwerthungen in E , 1861.” At that time the 
Staltach or Bavarian system of Weber was first introduced, 
and is fully discussed in the same report. 

This latter system was subsequently developed by 
Schlickheysen, of Berlin, and it is not claiming too much for 
it to say, it has been the most effective widely used 
engage for the manufacture of peat. In 


raw peat is simply in a kind of pu 
eh cbeankar tiie tale he dopupen, 
the resulting peat pulp is delivered from one or more orifices 
near the bottom, yeep geen omg eroe with a wire 
arrangement as it issues out, the pieces thus obtained 
are then removed 5 4 The result gives the “ Preston” 
“ peat,” as it has been called in 
coun it there is no extraction or removal of 
fibres of the peat, and I earnestly ask Mr. Pinchbeck and 
his friends to pause, and exhaustively to look into this 
Schlickheysen system before committing themselves to that 
of Chalieton. 

Writing as to the Challeton system in 1860, Dr. Dullo 
says: “ wt arb snap pdenye Pealtaetpgeengnee! ng idl 
the spot an impression of want of success ; no active energy is 
there seen at work, but in its stead, forsaken workshops and 

p Aon seailan that thie watk of Da. Dullo was the result, 

in report form, of a travelling commission instituted by the 
for husbandry in Prussia, for public interests, 

with a view to ascertain the best and most rational systems 
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the German system of Weber and Seblic 
benefit of its most recent improvements. 
our obedient Servant, 
J. W. C. Mzapows., 


Modubeagh, Athy. 


Tux Turxisn Navy.—Some engines which were made by 
Messrs. Ma and Field for the Selimuch, a Turkish line 
i was fitted, after all, with engines con- 
structed for another vessel, the Shadia) are to have a ship 
Turkish it is 


Governmen 
about, it is said, to order « monster ironclad in England ; 








this vessel will be with engines of 8000 horse power 
effective. 

Canapiay Canats.—The following works of construction 
and enlargement have been recommended by the Canadian 
Consl Conesiotees Qe extusatel cos & eapesies sn 
ease): Sault Sainte ie Canal, 550,000 dols.; Welland 
Canal, 6,550,000 dols.; St. Lawrence Canal, 4,500,000 dols. ; 
Chambly bere Bae ummyener sok the St. Law- 
rence between and Montreal, 800,000 dols.; U, 
St. Lawrence river, 220,000 dols. ; Bay Verte 
dols.; Lower Ottawa, 1,800,000 dols. ; total, 19,170,000 dols 
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middle line, until the 
begins to return. 


no need to follow it through the revolu- 
in tion, since it is there symmetrical to Ex- 
moderate range of inclination before the becomes un- | cept in the ee ee each cusp on 
stable. This contrast enforces more stron oy depen yond the metacentric curve corresponds to 8 cusp am the curve of 
ment could do the cveluton tht when te stay dt flotation. It will be obvious that the tangents to correspond- 
form is small, the effect of changing the position of the centre | ing cusps on the two curves, as well as to all other points of 
of gravity needs to be carofuily regarded, awhile in cases omens a 64 Sam ea oe 
where the stability of form is eo it is not nearly wo | | Dapin does not appear to J kt oe eae 
important, although by no means to be a bility ~ get fo flotation ; pen yA 
fm og necessary in most cases, to separate the paso Fig ancsesge ie wage eA eo ng Had 
but some advantapss may be delved Seeaimam@taemtan 7 |sustace Of ietehion,’ Bor has. say laier oo tae 
This expecially { i out the probability of their ocour- 
the relation ; 
and the angle at which she " 


our quaagte the centre of gravity, G,, lies below the line | continuit 
pining M,, and M,, and co uently the angle of insta- | Fig. 3*. 
ility is greater than 90 deg. d ity i 
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not at all uncommon in unarmoured ships with high the exception ; and for other bodies of various forms, as we 


board, and the geometrical condition involved is evidently | hall 


that to which we have called attention, viz., that the vertical | _ In referring to the curve of buoyaney, it has been shown 
tinough the centre of buoyancy at 90 deg. inclination may | that the radius of curvature cannot change sign throughout 
pony. . : 





e the centre of vity. A very sim 
enables this to be settled f ‘ 


calculation 4 
for say guctisitee ty, teak if it | this is not so, and the oe | condition to be satisfied is that 
rate vessel to have stability at such large an this | theangle of eontingence of the 
ta! 


ken in connexion with the initial stability, ted by | ite sign—that is, «ee: yrs: hegevajon Om | to 
Geometrically ’ 


the metacentric height, may be regarded as quite conclusive | 


’ 
of her sufficient stability. Now at an les verging on 90 deg., | may be seen to be such as to admit either of cusps or 
the centre of baoyiaey ie practically de in pot i points, and examples of the latter are given farther on. 
height, by the centre of the volume of the ship which is con- | the curve may be wholly concave with reference to some in- 
tidered watertight in calculating the stability. The position | terior point, and this is the only case to which Dupin refers. 


of this “centre of bulk,” as we may term it, does not vary | Argui 


from it, he says that the two curvatures at any 


considerably, in proportion to the total depths, in ships of | point of the surface of flotation WE: hove iis two principal 
the usual form, ina this fact makes the pochion of Gocnte curvatures directed towards the same side; oa ; when heed 
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stability at large angles. evident that this condition is not necessary. 


This opens up a point of some practical interest, asbetween | Dupin 


lays down another condition for the surface of 





srmoured and unarmoured ships. The centres of gravity of 
the former are necessarily higher, in relation to the total 
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depth, measured from the upper deck to the keel, than in | the lest volume of the Transactions, are qui 


the latter, on account of the heavy weights of armour on with this 


view. His formula for the of curvature of 


the sides. The whole tendency of recent structural im- | the surface of flotations isr,= Po where i=the moment 
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Provements in iron-clads has been, too, in the direction of 


Taising the centre of gravity by saving weight in the hull of inertia of the water section, and #=:the lacement. At 
Proper, and placing it high up on the as armour. The | the water ae ee ee the deck, any 
has been mentioned 


before in connexion with its effect | increase i 
on the metacentric height, and on the initial stability, and it ean onan by « decrease in 


bas been shown that, within certain limite, the change led to | inertia ; 
viour in a sea-way. Had the deecesse in | mersion 


— stability been considered disadvantageous, it couid | the moment of inertia. 
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save been easily prevented by an increase in beam, but | sign of the radius of curvature, r, oceurs at the angle 








* Paper read before the Institution of Naval Architects. | some 
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and shows that intersection may take place even when 
centre of form is constantl o the 
It may be objected to in thi 
ey curve, B,, B,, in 
floating body, but Dupin 
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eurve and the curve of flotation inter- 
fulfilled in Fig. 5. 3 

The Figs. 6 to 14 illustrate some interesting and instruc- 
tive examples of the curves of flotation, buoyancy, and meta- 
centres for prisms with circular, 
simplest case 








5 


ear ere 
t-te 


te Tbe 








ine we dete OTR aes 














} 
‘ 
4 vad 
» 5 cf 
: 
‘ os s F 
' ” a? 
ye 
4 
' 
, 
i 
— : 
FIC.8 
4 
‘ 
' 8 3 
| A Awe 
; 
i ] ; 
ry 
Pome | 8 m @ ” a = 
“ E 
P = 
“ 
o\ a 
3 
Ihsniecieeinatiasnnneeiemeematos : - agen 
all these curves. In Fig 8, and @ they are star shaped, 


and cut the axes of the figure very near to its middle point, 
while ia Figs. 10 and 11 they extend to a considerable dis- 
tance up and down the vertical axis, and enclose a large 
space inside of the curves. Following the reasoning applied 
before to the curves in Fig. 4 for an actual ship, as to the 


nature of the stability when the centre of gravity hes wholly 
without the metacentric curve r between avy of its branches, 
we see that in Figs. 7, 8, and 9 a slight transposition of the 


centre of gravity, from a position on the vertical axis wholly 
below the metacentric curve to a position wholly above it, 
would alter the vessel's stability, so that instead of righting 
herself, however large the angle of inclination might be, she 
would find stable equilibrium in no position until she became 
bottom up. This, as before remarked, might be more or less 
the case with a high wall-sided ship, if she approach the 


proportions and form of the figure given. In Fig. 10, on 
the contrary, the metacentric curve is of such a form that it 
would be impossible to give the vessel the righting properties 
of a lifeboat, or to make her absolutely unstable in the up- 
right position, because it extends beyond the boundary of 
the body itself, and, of course, it becomes impossible for the 
centre of gravity to get beyond it. This case is an illustra- 
tion of the fact previously referred to, viz., that great latitude 
for variation of stowage exists in some ships. In Fig. 11 the 
metacentrie curve does not cross the axis outside of the 


body, but it crosses so near to the boundary as to make it 
practically similar to Fig. 11 

A few general remarks may be made respecting the forms 
of these curves of flotation, buoyancy, and metacentres of the 
bodies with rectangular sections 

Between the limits of inclination, where the water-line cuts 
opposite and parallel sides of tl.e rectangle, its middle point 
remains fixed, so that the curve of flotation remains a fixed 
oint, while its tangents turn through a certain angle. 

Nhen, however, the water-line cuts adjacent sides which in- 
tersect, so as to make the area included between those sides 
and itself constant, the locus of its middle point obviously 
becomes a hyperbola. From this it follows that when the 
rectangular section is one-half immersed, the curve of flota- 
tion degenerates to a fixed point, as in Figs. 8 and 10, and 
that whenever the section has =ot equal parts in and out of 
the water, the curve consists of four singular points joined 
by four branches of hyperbolas. For « vertex to be on each 
of these branches between the singular or stop points, the 
relation of the draught of water to the total depth must be 
such as to enable a waterline to be drawn cutting off an 
isosceles triangular section at each coraer of the vessel, either 
for the immersed or the out of water part. 

The ourve of buoyancy for a vessel of rectangular section, 
except in the particular case of being one-half immersed, 
consists of four branches of parabolas joined by the same 
number of branches of hyperbolas. 

The parabolic branches correspond to positions where the 
water-lines intersect opposite sides of the vessel, and the hy- 
perbolic branches to those positions where the water-lines 
intersect adjacent sides of the vessel meeting in a corner. 
The equations to these various branches of the curve of 


buoyancy may be easily found, and it can be shown without | 
difficulty that the four hyperbolic branches correspond to, | 


and are similar to, the hyperbolic branches of the curve of 
flotation, while the parabolic branches correspond to the s 
ointe of the latter curve. It follows from this that if eac 
sore of the curve of flotation has « vertex on it, each hy- 
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| a vertex. 





perbolie branch of the eurve of buoyancy must also contain 
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ication, and rg fee easily be traced by means of the letter 
at each cusp. The curves of buoyancy and flotation are in 





immersed in the water, and the curve of flotation is 

a point, the hyperbolic parts of the curve of buoyancy dis- 
appear, and this curve is made up of four parabolas, as in 
Figs. 8and 10. In the case last referred to there will be four 
points of maximum curvature to the curve of buoyancy, one 
at the vertex of each parabolic branch, and there will be four 
poet of minimum curvature, one at each point where 
ranches of different parabolas join. As the curve of meta- 
centre is the evolute of the curve of buoyancy, this shows 
that the former curve will have 8 cusps ; reference to 
Figs. 8 and 10 will show this to occur in those cases. 

When the one Sane branches of the curve of buoy- 
ancy are connected by four hyperbolic branches, and each of 
these branches contains a vertex, as is the case under certain 
conditions which we have shown above, then it is clear that 
there must be 8 points of maximum curvature, ene at the 
vertex of each parabola and hyperbola. Also, between each 
successive two of these points of maximum curvature there 
must be a position of minimum curvature, making 16 points 
of maxima and minima curvature ; so that on the metacentric 
curve there must be 16 cusps. This is seen by the di 
to be the case in Figs. 7,9,and 11. In Fig. 10 there are 
hyperbolic branches on the curve of buoyancy, but they do 
not contain vertices, and on the metacentric curve there are 
only 8 cusps. A little reflection will show that in such a case 
t is only possible to have one point of minimum curvature 
between the successive vertices of the parabolic branches, 
and that it is not possible to have a position of maximum 
curvature between these points. 

Figs. 12, 13, and 14 refer to prisms floating at different 
draughts of water, and having equilateral triangles for their 
transverse sections. In each of these cases there are 12 te 
of maximum and minimum curvature on the curve of to 
ancy, and consequently 12 cusps on each of the curves of meta- 
centres. Each of the curves of flotation contains 6 3 
and in this respect as well as in their general appearance t 
resemble the curve of flotation gi 
ship. We will not attempt to follow the metacentric curves of 
these figures, as they have no special features except their com- 


In the particular case when the body floats half 
A dto | 





ting, however, because we get in Fig. 12 the case of the 
curve of buoyancy lying wholly without the curve of flotation: 
in Fig. 13 we have the case of its lying wholly within; and 
in Fig. 14 the case of the two curves intersecting each other 
It may be mentioned, that in each of these éxamples, and in 
fact in all triangular sections, the curve of buoyancy is made 
up of six bessebes of hyperbolas. This is also the case with 
the curve of flotation; and each branch on the ome curve i* 
similar to and corresponds with a branch on the other curve 

(Te be continued.) 








Cawat Navication.—To offer a large reward for the solu- 
tion of an intricate problem in mechanics or engineering has 
the certain result of bringing forward a myriad of alleged 
improvements, from which something of tangible value and 
utility may very often be selected and applied. Acting on 
this idea, certain parties in the Legislature of the State of 
New York have introduced a Bill offering a reward of fifty 
thousand dollars for the best plan of canal navigation in the 
employment of steam, calaric (!), or electricity as a motive 
power. The object is of course the laudable one ©! 
securing the highest possible speed in the transport of 
freight wu slack-water lines of transit in the 
State, the Bill has to a third reading in the 
Assembly. We could wish, however, that those who drev 
the Bill had shown greater familiarity with the nature 
of available motive power, and confined the wording of the 
Bill to the use of steam, for caloric engines, whatever thet 
utility usider many circumstances, could hardly be econom!- 
cally applied in canal boat propulsion, while the use of elec- 
tricity for such « is justly classed by engineers « 

ies of unscientific and im icable dreamer. 
reward is a large one. It should awaken =- 
ventors to the imminent of some effective method of 
substituting the steam engine for the tow-horse, and wi! 


| doubtless not only have this result of bringing forward may 
ven in Fig. 4 for an actual | 


new a of reviving no smal] number of old ones 
that hi from one cause or another, have been 6 
to lie neglected and unused.— American Artisan. 
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SOLAR HEAT. 
ITS INFLUENCE ON THE EARTH'S ROTARY VELOCITY. 
By Capramx Jouw Ericsson. 
Continued 242. 

Iuivsraanions and ‘ceriptions oe been pre- 
i, explanatory of important modifications of 
he dynaualé register described in the . 
article, ad im order to control the irregular 
e Ploying gas-flames for 

heating the equatorial belt ; but rican eg poe 
already now 
ro to state only the result of the experiments 
2 ies been made with the modified instru- 
ment, the dimensions of which, it should be observed, 
have been considerably increased; the motive 


wer, however, unchanged. It is 
“« ecessary to remark that, a complete de- 
monstration and record of an investigation of this 
complicated nature, would t an array of 





figures inadmissible in these columns. The accom- | 
panying diagram has, therefore, been devised to | 


I, 





85.6 


68.0 


54.0 


eee with figures ; the relations of time, velocity, 
and resistance, being presented in such a manner | 
that, among other facts, the amount of mechanical 
energy which disappears during the experiment, 
may be ascertained by mere inspection. For the 
purpose of saving space and facilitating direct com- 
parison, this diagram has moreover been so arranged 
that the record of the experiments in which heat 
and refrigeration have been employed, is placed on 
the same base line with the record of the experi- 
ments in which difference of temperature was pre- 
vented. The divisions on the base line, a 4, mark the 
time of rotation, the large spaces indicating minutes 
and the smaller divisions 10 seconds each. The 
length of the ordinates of the curve, ¢ 4, resting on 
the base line, represents the number of turns per- 
formed in a given time when the rotating schere 
is not subjected to the acticn of heat and refriger- 
ation ; while the length of the ordinates of the carve, 
de, represents the number of turns when heat and 
cold are being applied. « It will be readily perceived 
that, for instance, the ordinate between ] and the 
curve, cd, represents the number of turns per 
minute at the commencement of the second minute, 
while the ordinate 2 represents the number of turns 
per minute at the commencement of the third minute, 
and so on for all the other ordinates. 








—— 


curves, fb and g ¢, the result of this prolon- 
gation, Obviously, the of the ordinates of 
these curves resting on the a6, represent 


locity, ie. the number of turns minute, 
formed by the sphere at the psec rast wae pd nwt 
the termination of each minute, will be found by 
referring to the figures marked on the i 


faandib, Thus, for instance, the rate of velocity 








313 
is to show that the abstracted from the 
et or Pad by the water thus transferred from 
the pole to the equator, corresponds so nearly with 
the differential energy represented by 
the superficies, f 7 ¢4, that the 
ing from the tangential force by the particles 


" by the water which the Migsis- 
si Mes edna direction of the equator. 

aving analysed the ing energi 
called forth by the waters Souke 4 sownbhe "the 
equator, and of the returning vapours the condensa- 
tion of which replenishes the river basins, we may 
now enter on a computation of the aggregate 
amount of the retarding energy, and the consequent 
diminution of the rotary velocity of the earth, 
caused by the rivers enumerated in the Table ac- 
companying a previous article. The total of the 
retarding force entered in the last column of that 
Table, it will be found, amounts to 53,857,788,300 
foot-pounds eg second, which sum multiplied by 
86,400 seconds, shows that the earth has to over- 
come a resistance of 4,653,313 «10° foot-pounds 
during each revolution. Multiplying this resistance 
by 36,524 days, we ascertain that the retardin 
energy of the water transferred in the direction 
the equator by the entire Southern river s of 
both hemispheres, amounts to 16,995 ,760,069 x 10 © 
foot-pounds in a century. Now in order to deter- 
mine the diminution of ro velocity consequent 
on this counteracting energy, it will be indispensable 
to compute the earth's rotary vis viva, The elements 
necessary in this computation are, volume, time 
of revolution, specific gravity, and the position of 
the centre of gyration of the rotating mass. The 
two first named elements are known with desirable 
accuracy ; the third element, specific gravity, has 
been ascertained with tolerable accuracy; but the 
position of the centre of gyration, which depends 
on the internal temperature of the globe and the 
disposition of its constituent parts, has not yet been 
determined. Physicists assume that the density of 
the globe increases towards the centre in arithme- 
tical be monary but this assumption is not sus- 
tained by sound reasoning. Our space not admit- 
ting of discussing this complicated question at 
length, let us merely consider the leading fact that, 
at a distance of only J, of the earth's radius= 
1,044,400 ft. from the surface, the weight of a 
superincumbent mass of fused granite, will exeeed 
900,000 Ib. to the square inch = 60,000 atmospheres, 
Under this pressure the weight of air will be 70 times 
that of water, and 3.5 times that of the heaviest 
metals. Gold, at the point of fusion, is 7 times 
heavier than fused granite, while neither of these 
solids loses more than yy of specific gravity at 
melting heat ; a fact which proves conclusively that 
high temperature of i and minerals, is not 
incompatible with great density. Hence, fused 
granite, in the earth's interior, may be many times 
ante A than the cold mineral at the wor om Tnless, 
therefore, we are prepared to dispute assump- 
tion that fused pa under a pressure of 900,0001b. 





at the termination of the second minute is 75.4 turns 
whea refrigeration is nof applied; while the rate is 
68.0 when ihe cooling medium is applied at the pole. 
As might be expected from the irregular nature of 
the external resistance opposed to the rotating mass, 
the curves, £4 and g ¢, do not correspond with any 
of the conie sections, The available motive power 
of 2540 foot-grains expended during the bs Samet 
is represented by the superficies, fa4; the energy 
developed being represented by the superficies, g a ¢. 
Assuming the former to be 1.000 the latter as shown 
by our diagram will be 0.763, difference=0.237 ; 
hence the amount of lost energy is 0.237 x 2540= 
601.98 foot-grains. Now if weight -of water 
which is condensed at the pole and returned to the 
equator, multiplied by the height necessary to 
generate the rotary velocity acquired during the 
transit, should amount to 601.98 foot-grains, the 
fact will be established that the current of vapour 
has not, during its passage from the equator to the 
pole, restored any of the energy abstracted from 
the sphere by the current of water flowing in the 
contrary direction. ‘The quantity of water con- 
densed and returned to the equatorial belt being 
readily ascertained by ing the increment of 


lto the square inch will have its specific gravity 
| doubled—involving a density less than one-third of 
\fused gold not subjected to compression—we rust 
ladmit that the specific gravity of the earth at the 
‘depth of , of the radius, is so great that, if the 
|density as physicists have assumed increases in 
jarithmetical progression towards the centre, our 
| planet would be many times heavier than it is. We 
are compelled, therefore, to reject the accepted 
theory ; more especially as the — eee, 
pressure consequent on superincumbent weight, 
takes place at only 7; of the earth’s radius below the 
surface. 

In accordance with the foregoing reasoning, our 
computation of the earth’s rotary vis viva will be 
based on the assumption that the mass is homogensous, 


It is true that the specific gravity at the surface is 
somewhat less than one-half that of the entire moss ; 


but we have shown that ata depth of gp of the radius 
from the surface, the is 80 + that if it 
continued to 


rojas! in arti progestin 
the specific gravity of the globe w far ex 


that which has been determined by careful investi- 








temperature of the contents of polar cistern, it 


zation. Nor should we lose sight of the important 
fact that, the temperature corresponding with the 
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compresssion produced by the superincumbent 
weight, is so great that the component parts of the 
central mass may be as light as pumice, notwith- 
standing the enormous external pressure, Conse- 
quently, it may be satisfactorily demonstrated that 
the earth's circle of gyration extends considerably 
beyoud, in place of being within that of a homogeneous 
sphere ble to the accepted theory of aug- 
mented density towards the centre. In our com- 
putations, however, we will assume that the circle 
of gyration is that corresponding with homogeneity, 
which, in accordance with the property of spheres 
is 0.6326 of the great circle. Sir John Herchel’s 
determination shows that the mean diameter of the 
earth considered as a perfect sphere is 7912.41 
statute miles, or 41,777,524 ft. ; hence if we assume 
the specific gravity to be 5.5 we can readily calculate 
that the weight is 1,308,608 x 10'* pounds. Miulti- 
plying the equatorial velocity, 1519.07 ft. per second, 
by 0.6325, we ascertain that the mean rotary 
velocity of the entire mass of the earth is 960.81 ft. 
per second ; a rate acquired by a fall of 14,424 ft. 
‘The earth's rotary vis viva will accordingly amount 
to 14,424 1,308,608 x ** = 18,875,361 x 10%? foot- 


pounds, ‘The mind being utterly incapable of con- 
ceiving this stupendous energy without comparison 
with mechanical energies of less magnitude, let 


us ascertain to what extent it will be diminished 
by the retardation exhibited in the Tables pre- 
viously presented, namely, 16,995,760,069 x 10'° 
foot-pounds, exerted in the course of a century by 
the southern river systems of both hemispheres. 
Dividing the stated retarding energy in the earth’s 

18875361 x 10** , we find that 
16,995,760,069 » 10!° 
notwithstanding the enormous amount of retarda- 
tion exerted in a century only irieauanee of the rotary 
energy of the earth will be destroyed in that time. 
And if we multiply the fraction thus presented, by 
10,000, we learn that at the end of one million of 
years, the rotary energy of the earth will be only 
rrrveo less than at present! By no other compari- 
son, probably, than the one we have instituted, 
could we clearly comprehend the magnitude of 
18,875,861 x 10** foot-pounds of mechanical 
energy. 

Let us now calculate the effect of the tabulated 
resistance, on the earth's rotary velocity, with re- 
ference to time. The retardation observed by as- 
tronomers being as before stated, about 12 seconds 
in a century, our object will be to ascertain how 
far this retardation may be attributed to the counter- 


vis viva, thus: 


acting energy under consideration. Multiplying, 
then, the number of seconds in a century, 
3,155,673,600 by the retarding energy of 


53,857,780,300 foot-pounds per second entered in 
the Table, we establish the fact before adverted 
to, that the total retardation is 16,995,760,069 « 10'° 
foot-pounds in one century. Dividing this retarda- 
tion in the via viva, it will be seen that the earth 


loses of its rotary energy in the course of 


I 
1.110.502, 365 
100 years; but in calculating the dime corresponding 
with this loss, we have to consider that the velocities 
are as the square root of the forces, and that, con- 
sequently, the rotary velocity will not be reduced 
as rapidly as the rotary energy. Evidently if the 
diminution of energy and volseity corresponded 
exactly, the retardation of the earth's rotary mo- 
3,155,673,600 
1,110,592,343 
2.5414 seconds. But in accordance with the laws 
of motion referred to, the diminution of velocity 
during the century, will be in the ratio of the 
square roots of the earth's vis viva at the beginning 
and at the termination of that period. Now this 
ratio being readily computed as we know the 
amount of energy lost in one century while the 
time in seconds is also known, we are enabled to 
show by an easy calculation that the earth suffers 
a retardation of 1.42071 second. Adding the re- 
tardation occasioned by the tabulated sedimentary 
matter = 0.00105 second ascertained in the manner 
explained, the total retardation of the earth's rotary 
velocity in a century, at the present epoch, will be 
1.42176 second. The vastness of the rotary vis 
viva of the earth having already been discussed, it 
will not be necesary to offer any explanations with 
reference to the insignificance of the stated retarda- 
tion, in comparison with the magnitude of the 
counteracting energy exerted by the water and 
sediment of the entire river system presented in our 
Tables. 

We have now to consider the influence on the 


tion during one century would be 


earth's rotary energy exercised by rivers, the course 
of which is in the direction of the poles. Evidently 
river water running from the equator, will have its 
motion round the axis of rotation, continually 
diminished as it reaches the northern parallels; 
hence rotary energy will be imparted to the earth 
by all rivers flowing towards the poles. At first 
sight it will be imagined that the energy thus im- 
irted, will neutralise the retarding force exerted 
y the waters transferred towards the equator. 
Certain physical causes, however, prevent the im- 
rted energy from restoring any of the earth's 
ost vis viva. The subject will be most readily 
comprehended by an examination of the nature of 
the neutralising force exerted by the followin 
great rivers, namely, the Lena, Yenesei, Obi, an 
Mackenzy, which furnish the principal amount of 
water discharged into the Arctic Ocean. These 
rivers drain an area of 3,840,000 square miles, the 
latitude of the centre of their basins, and their out- 
lets, being very nearly in the same parallel. The 
mean of the former is 59° 30’, that of the latter 
69° 56’. Accordingly the mean circumferential 
velocity of outlet is 521.18 ft. per second, while 
that of the centre of basin is 770.95 ft. per second. 
It will be seen, therefore, that a diminution of 
rotary velocity of 770.95 — 521.18=249.77, say, 
250 ft. per second, takes place during the transfer 
of the water from the centre of the basins of these 
rivers to their outlets. Now a velocity of 250 ft. 
per second is produced by a fall of 976.5 ft., hence 
cach sa = See into the Arctic Ocean 
by the before meyer nga a erage 
energy of 976.5 this 
Soon neutralising force of a otros Gn, the 
quantity of water transferred is so great owing to 
the vast extent of the basins that, notwithstanding 
the moderate precipitation in high latitudes, the 
rotary energy imparted to the earth will balance 
the] retardation of the 136 rivers entered in our 
Tables. It searcely requires explanation that the 
stated enormous force exerted by the water trans- 
ferred by the great northern rivers, is owing to the 
rapid diminution of rotary velocity in approaching 
the pole; a single degree of latitude at the point 
where, for instance, the river Lena discharges into 
the Arctic sea, having a greater fall than fen degrees 
have within the tropics. It would be waste of 
time, however, to compute the exact amount of 
energy imparted to the earth by the Arctic rivers, 
as will be seen by the following examination of the 
subject. Unquestionably, if the supposed pound of 
water on entering the Arctic Ocean at once evapo- 
rates and ascends into the atmosphere, we must 
admit that an impulse of 976.5 foot-pounds has 
been imparted to the earth by its transfer from 
the centre of the river basin; but, if it should be 
found that in place of evaporating on entering the 
cold polar sea, the pound of water commences a 
retrograde motion towards the equator through 
Behring’s Straits or through the wide channel 
between Norway and Greenland; and if we should 
find also that when it crosses the 59° 30’ parallel 
(the same as that of the centre of the river basin) 
it has not yet been converted inte vapour, we must 
then admit that the whole of the energy imparted to 
the earth by the approach towards the axis of rota- 
tion, during the original transfer to the polar sea, 
has been completely neutralised by the retardation 
consequent on the refread from the exis of rotation, 
during the southerly course to the last mentioned 
latitude. Following our pound of water during the 
continuation of the motion towards the equator, 
we may discover that it has not changed its form 
into vapour even when reaching latitude 47° 46’, 
at which point the circumferential velocity is 
exactly 250 ft. per second greater than that of the 
centre of the basin from whence the motion pro- 
ceeded, In that case, not only has the imparted 
energy been neutralised, but a retardation of 976.5 
foot-pounds has been called forth by the pound of 
water, the course of which may possibly continue 
until it mixes with the warm water within the 
tropics. Let us guard against confounding the 
movement of the water discharged into the Arctic 
sea by the northern rivers, with the currents pro- 
duced by the combined influence of lunar attraction, 
winds, differential oceanic temperature, and solar 
attraction. It has long been recognised that the 


water poured into the Arctic sea by the great 
Asiatic rivers, is the result of condensation of 
vapoursraised by the sun within, or near the tropics. 
A corresponding amount of water must, therefore, 
be returned from the polar sea, or its surface would 





be elevated, and that of the tropical seas suffer a 


proportionate depression. The reader cannot fail 

to perceive the important bearing of these facts on 

the question of retardation of the earth's rotary 
1 


velocity. 

The result of the experiments with the dynamic 
register proves that the rotary motion ssed by 
the on leaving the equatorial seas, may 
be almost entirely destroyed by being converted 
into heat during their course towards the basins of 
the northern rivers ; hence imparting no perceptible 
tangential force to the ; y ta mien g the 
return to the tropical seas of the water which is 
continually being discharged by the northern rivers 
into the polar seas, will, on account of the increased 
velocity round the axis of rotation imparted during 
the southern course, subject the earth to an amount 
of retardation far exceeding that produced by rivers 
flowing towards the equator. It may be asked 
under these cireumstances, why the latter rivers 
have been tabulated, and their inferior retarding 
energy calculated. ‘The rivers flowing in the direc- 
tion of the poles have been examined, tabulated, 
and their counteracting energy calculated ; but the 
question of attendant retardation of rotary velocity 
cannot properly be entertained until certain other 
counteracting influences shall have been examined. 
The publication of the Table containing the 
southern rivers has been deemed necessary as a 
point ¢ appui facilitating demonstrations intended 
to establish the fact that, independently of the 
counteracting force of the ti wave (hitherto 
greatly over-estimated) the retarding energy called 
orth by ——— within the tropics, and the 
consequent nsation and precipitation in the 
temperate zones, fully account for the retardation 
of the earth’s rotary velocity—12 seconds in a 
century—inferred from the apparent acceleration of 
the moon's mean motion. 

New York, April 11, 1871. 

(To be continued.) 

P.S.—Referring to the solar pyrometer, some 
misapprehension appears to exist concerning the 
indication of the focal thermometer. It is asserted 
that the loss of heat and consequent reduction of 
the temperature indicated by the focal thermometer, 
cannot, as assumed in our demonstrations, lead to 
an over-estimation of solar intensity. A moment's 
reflection, however, will show that, agreeable to the 
adopted mode of computing solar intensity, increase 
of the temperature which is imparted to the focal 
thermometer by a radiator of given intensity will 
cause corresponding reduction of the deduced solar 
intensity. It was demonstrated in the article 
relating to the concave spherical radiator, that the 
sun, notwithstanding its size, is not capable, owing 
to the vast distance, of transmitting to the earth 
more than gy, of the temperature which the 
incandescent radiator transmits to its focas, equal 
intensity of radiant heat being assumed. Hence, 
it was inferred that the temperature of the sun must 
be 3619 times higher than that of the radiator in 
order to traasmit to the boundary of the earth's 
atmosphere as high a temperature as that transmitted 
by the radiator to the focal thermometer, viz., 117.2 
But the temperature produced by the sun's radiant 
heat at the said boundary being only $4.84°, it was 
shown that the radiant power need not be more than 
5619 x 84.84 

117.2 
the incandescent radiator, in order to — a 
temperature of 84.84 at the atmospheric boundary. 
The temperature of the radiator during the trial of 
February 4, 1871, was 1699.37° ; consequently 
2619.76 x 1699.37°=4,451,941° is the solar intensity 
deduced from a differential focal temperature of 
117.2° Fahr. The actual temperature, however, 
transmitted to the thermometer placed in the focus 
of the incandescent radiator, during the trial referred 
to was, it will be seen by reference to the Table, 
157.83°. Now, comparisons with experiments 
conducted in vacuo, have shown that when the 
heat transmitted by radiation reaches 160°, in an 
atmosphere of 40°, the loss occasioned by exposing 
the thermometer to the surrounding air will be 
fully 0.060r 11°. This great reduction of tempera- 
ture is caused by the feeble energy of radiant heat 
compared with the powerful refrigeration produced 
by currents of air. We have accordingly to substi- 
tute 117.2° + 11° =128.2°, for 117.2° focal dif- 
ferential temperature. Agreeable to the assertion 
the correctness of which we are going to disprove, 
the increase of focal temperature ought to show an 
increase of solar intensity. That the converse will 
result from increased focal heat will be indisputably 


=2619.76 times greater than that of 





established by simply repeating the foregoing cal- 
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THE RIGI RAILWAY. 
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culations, substituting the focal temperature 128.2 THE RIGI RAILWAY. Tie most Nigegrintyee yy ted gh are an inclined 
7e°0 OT 3619 x 84.84 ~ Tue Rigi Railroad is a short and steep line of 4 ft. 8} in. | M™2nel 225 ft. in length and 1000 

° = if 
ie thet oF 112.8", Ties. ist” $394.97 gauge constructed on a somewhat similar system bee and a lattice girder 
times greater temperature of the sun than that of | Mount Washington Railway which climbs up the side of tunnel, is formed of three spans each of 85 ft, The 


the radiator—1699.37 Fahr.—will be required to | the White Mountains of New Hampshire, with a gradient ied anit =~ 
cause an dleveiion of temperature of $4.84 on | as » mann os pe yc yg = ve serps ic aces la ; 

the Fahrenheit scale, at the boundary of the | rvs wie sof onto foes Fiend oe mere | ing 
tmosphere. Basing our eomputation on the stated | °ry fw Rierocee co , ae 
atmosp: g Pp of the lake of Lucerne, to the of the 


high focal temperature, we accordingly reduce the | Schwyz, a short distance beyond Rigi- 





Ht 
i 


sun's temperature from 4,451,941°, to 1699.37° | the crest of the mountain, and 4000 ft. above the level station of Freyburg, there is « passing 
* 9394.97-4.069,940°. The fallacy of the assertion | the lake, but if found dodeabla the line can be extended place, arranged as shown or 9. It consists of a sector 
that diminution of focal heat cannot lead to an | Rigi-Kulm, on the summit of the Rigi. table made of iron, and upon gt nap The length 
over-estimation of solar intensity, has thus been | The permanent way is provided with a central rail, but of this table is megpece bigs. tps ere emp and 
fully proved. At the same time we have shown | the arrangement differs entirely from the Fell system; it ee re en eye thie — 
that when due allowance is made for loss of focal bas, indeed, been imitated from Mr. Marsh's Mount Wash- ones lo abitied ey att pve siding upon w 

heat, the solar temperature deduced from the indi- | ington line as mentioned sbove, but it is constructed with | Tit tcl 0s Shi tt scat way te. made in the 
cation of the incandescent radiator, ds very | more care and completeness, and the gradients are not so bg ba 


i ination being whilst poginen,cmmivgher weripmerg: on 4 to 
nearly with the temperature deduced from the indi- prea na at 600 ft. A * a: the cross U es 


cations of the solar pyrometer, viz., 4,063,984° 
Fahr. 








* See Exciuernine, vol. viii., page 354. 
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wheel of the locomotive. The length ef the cross sleepers 
is 7 ft. 10 in. placed 2 ft. 5} in. apart, and connected by lon- 
gitudinal distance pieces to which they are bolted. To pre- 
vent any accidents that would arise from the trains running 
backward down the incline, detents are secured in the rock 
at intervals of about 10 ft: (see Fig. 6.) 

The central rack is f in short lengths of about 6 ft. ; 
it is made of two channel irons placed back to back a short 
distance asunder, and connected at close intervals by tri- 
avgular rivets of cast steel, which serve also for the teeth of 
the rack, a8 shown in the two sections, Figs. 6 and 8. 
These teeth are so disposed as always to engage in three 


863.6 Ib. at seven years, being about 65 per cent of neat 


cement. 

Table XXIV. gave the strength of Roman cement at various 
stages from seven days to six years. The results did not uni- 
formly and regularly increase. This cement bore a strain of 
201.83 Ib. at seven days, 376.8 Ib. at six months, 323.8 Ib. at 
twelve months, 438 Ib. at two years, 450.8 ib. at three years, 
512 6 Ib, at four years, 466.9 Ib. at five years, and 466.6 Ib. at 
six years. The i larities were very great, and confirmed 
the conclusion that this kind of cernent was not nearly so uni- 
form in strength as Portland cement, and that though two- 
thirds of the price it was only about one-third of the " 
and therefore double the cost of Portland cement by 


teeth of the central wheel. This central rack rail is se- | Strength 


curely bolted to the cross sleepers, and at the ends of each 
length they are further secured to the sleepers by angle 


irons. 

1 shows a general sketch of the engine, which is 
provided with a vertical boiler working with @ pressure of 
185 Ib. to the inch. This boiler is set so far owt of the per- 
pendicular that it only assames a vertical position o the 
grades of 1 in 4, the most common inclination on the line. 
The locomotive was designed by M. Riggenbach, the me. 
chanical engineer of the North-East Swise Railway,and 
who, in conjunction with MM. Naef and Tschokke, under- 
took the laying out and construction of the Rigi Railway. 
The engine weighs 124 tons, and has four flanged wheels. 
On the rear axle is mounted a cast-steel toothed wheel 
working in the central rack, and in the front axle is a 
toothed wheel working into the rack, and a spur wheel on 
each side driven by pinions, as shown in Fig. 8. The 
water and coal tanks are placed at the front, and at the 
rear is a certain amount of space for holding loggage (see 
Fig. 2). The speed attained is only one mile an hour, and 
the engine is always placed at the rear of the train in order 
that it may push on in making the ascent, and check the 
velocity in descending. The train carried is only either a 
passenger carriage, or a goods wagon. These are never 
coupled to the engine, the apparatus employed in making 
the connexion being shown in Fig. 5. It consists of two 
volute springs fixed on the buffer beams of the engine, and 
coupled, as shown, by a short connecting link. Io the 
centre of this lever, a small roller is mounted, which bears 
upon a plate bolted to the headstock of the wagon or car- 
riage, and as the engine is always pushing and never haul- 
ing, a satisfactory result is obtained. 

The passenger carriages are in two stdréys, the lower one 
carries 46 aud the upper one 36 people.’ The seats were at 
first left free to swing, so that passengers might assume 
mechanically an upright position, but they were afterwards 
fixed in such a manner that the seats ~~ in two rows, 
were horizontal on a slope of 1 in 4. interior of the 
carriage is accessible by end doors, and the upper storey 
is reached by a light iron staircase placed at one end. At 
each end of the carriage is placed a screw brake which 
actuates toothed wheels working inte the central rack. 

The cost of making the Rigi line, including three locomo- 
tives, three passenger carriages, and three open wagons, was 
about 52,000). In making calculations as to the probable 
am-unt of traffic, it was assumed that of the 40,000 persons 
who annually ascend the Rigi, 30,000 would make use 
of the railway, and, on this assamption, the cost of the 
aacent was fixed at 5 francs, and that of the descent at 
2.50 francs, On the 8th of October last, the section from 
Fitzenau to Freyburg was opened to passengers, The 
active period of traffic lusts for about five months in the 
year, and although, of course, there has been no opportunity 
of testing whether this mountain roqd will prove a com- 
mercial success, there is no doubt about it as an engineering 
result. 








. PORTLAND CEMENT. 

Ar the meeting of the Institution of Civil Engineers, held on 
the 25th ult., Charles B. Vignoles, Esq., F.R.S., President, in 
the chair, the paper read was on “ Further Experiments on 
the Strength of Portland Cement,” by Mr. John Grant, M. Inst. 
C.E. Of this paper the following is an abstract : 

In a previous paper the author had stated® that “further 
experiments were desirable, on the strength of and xdhesion 
between bricks and cement under varying circumstances; on 
the limit to the increase of strength with age; on the relative 
strength of concrete made with various proportions of cement 
and ballast,” &e. The experiments deacribed in this paper were 
made with the view of throwing additional light upon these 
points; and might serve to show those interested in the subject 
the direction which their inquiries might advantageously take, 
and the large field yet open fur their labours, 

Before describing the new series of experiments, some of the 
peints in the previous paper were reviewed. Among these 
were “the limit to. the merexse of streneth with age,” which 
Tables XVIi1., XXIV,. XXV., and XXIX. were intended to 
Ulustrate, and the experience of the last five years was given. 

_ Table XVILL had contained the results of one hundred and 
sixty experiments, intended to extend over ten years, with 
Portland cement, weighing 123 Ib.to the bushel. Neat cement, 
whieh at seven days broke at 817.1 1b. increased gradually in 
strength, till at two years it bore a tensile strain § 1824.9 tb. 
By the extended Tabids it was shown that the maximum had 
been attained at two years, and that the resalt was 1327.3 Ib. 
at seven years. With sand in equal proportions the increase in 
strength continved ; that which at seven days broke at 353.2 Ib., 
at one month at 452.5 Ib. and at two years at 790.8 Ib., or 42, 
50, and 60 per cent. of neat cement respectively bore 818.1 Ib. 
et four years, 821 Ib. at five years, 819.5 lb. at six years, and 





© Vide Minutes of Proevedings Inst. C.B., Session 1865-6, 
vol. xxv., p. 66. 


Table XXV. related to another Roman cement, and brought 
down the experiments five years later. Cement which at seven 
maximum 643.1 Ib. at twelve months, broke at 546.3 lb. at t 
years, 603.8 lb, at three years, 632.2 lb. at four years, 627.4 
at five years, and 666.4 Ib. at six ye : 

Table XXIX. referred to Medioa cement, which at wh, 
days bore strains of 92.1 Jb. (1st series), and 211 lb. (2nd series 
attained a maximum strength of 476.9 lb. at twelve months, 
and bore only 276 Ib. at two years. ; 

As a preliminary to the forther experiments hereafter de- 
scribed, upwards ef two hundred were made to ascertain if the 
form of mould which bad been previously used could be im+ 
proved. The results of these were given in Table V. No.1 
was that which had been adopted at og rer 
because found in use both in France and land. No, 2) 
showed the same size with the inner angles rounded off. Twenty 
moulds were made of each kind ; ten were broken at seven days, 
and ten at thirty i Forms 
2 and 3 gave the hi 
that No. 2, the 


Form oa or} 
peint. A large number of ex 
the best of 

The pla 


edges at each end of the clips. 

The next step was to establish the conditions to be observed 
in the following new series of ex periments: 

A. On the strength of Portland cement tested by. tensile 
strain at different periods, from one day to twelve months, 
mixed by band and growad in a mortar mill. 

B. On the adhesion between bricks cemented with Portland 
cement and lime mortars, tested by tensile strain at the 
end of twelve months, 

C. On the strength of Portland cement neat, and with dif- 
ferent proportions of sand, tested at the end of twelve 
months, by compression in an hydraulic press. Size, 
9 in. by 44 in. by 3 in. 

D. On concretes of different proportions of Portland cement 
and lime, with gravel, sand, and other materials, tested 
at the end of twelve months by compression, Size, 12 
inches by 12 inches by 12 inches, and 6 inches by 6 
inches by 6 inches. 

For these experiments 38 bushels of Portland cement were 
procured; the gross weight being 4300 lb. 11 o2., or 113.176 Ib. 
per bushel. When sifted through a sieve of four hundred holes 
per square inch this was reduced to 4201 Ib. 402., or 110.66 ib. 
jer “striked” bushel. About 361b. were afterwards rubbed 
through the sieve; 3416, would not pass, and there was a loss 
of 29 1b. A certain quantity of cement was sifted, when it was 
found that the gain by sifting was about 14 per cent. 

The following were the weights per bushel and per cubic foot 
of the materials used in the new series of experiments :— 





Weight of One | Weight of One 
Cubic Foot 


aterial 
Materials. Busbel, 





Ib. 
110.56 
123.40 


——! 

Portland cement . o-~ 

Sand and ballast . 

Portland stone . P 98.00 

Broken granite. . . . . 116.00 
pottery «9k 4s | 113.00 
ie ay ara a 307.00 

flints a 126.00 

ginss o tee 120,00 





Table VI., Series A., gave the strength of the Portland 
cement used throughout these experiments at different periods 
from one day to twelve months; first, mixed by hand, and 
next, mixed in a mortar mill for thirty minutes. In the first 
case the maximum strength seemed to have been attained at 
four months: in the second, at one month; the greatest 
strength of that mixed by hand was about double that mixed 
in a mortar-mill. The hand-mized cement maintained its 
strength; the mill-mixed declived from its maximum at a 
month to the end of the experiments. This result was pro- 
bably due parily to the process of crystallisation, or setti 
having been interrupted by the continued agitation, and 

to the destruction by attrition of the angular form of the 
particles, 

Table VII., Series B., on the tensile strain required to 
separate bricks cemented together with Portland cement and 
lime mor would require to be greatly extended before 
trastworthy deductions could be made from them. In the case 
of perforated bricks the cement mortar seemed to act as dowels 
between the bricks, and the results were consequently high. 
The Suffolk and Parehum red dricks adhered well to the 


mortar. 
Table VILL, Series C., on the strength of Portland cement 
bricks tested by crusbing, was, so far as it went, instruc- 





tive. As a rule, strength increased with density. When the 
cement was in jess proyortions to the sand than 1 to 2, or 1 to 


days broke with a tensile strain of 202 Ib., and i a up 





3, those dried in air bore a greater pressure than those kept for 
twelve months in water. This would lead to the caine, 
that when the quaotity of cement was small, bricks or blocks of 
concrete should be kept some time out of water, to harden before 
being Contrasting the strength of these concrete bricks 
with t clay bricks, it was found that down to the pro- 
ef 6 to 1 the former compared favourably. Thus, 
‘Sortiiee neat cement bore a pressure equal to that of 
St blue bricks or best Fareham red bricks. Bricks 
made i proportions of from 2 te 1 te 6 to 1 of cement were 
equal clay bricks of six varieties, 

D series showed the str of concrete bricks made 
with Portland cement, mixed with various materials in dif- 
ferent i and crushed after being kept a year, half ot 
sell tie end” half in water. The general deductions were, 

with the largest proportion of cement were the 

being nearly in proportion to the quan- 

were given of the ot h of 12-inch 

concrete made with Portland 

pottery, slag, flints, and glass, mixed 

in the proportions of 6, 8, and 10 to 1, 

were kept in water for twelve months. 

ne As Bag n tables was that concrete 

: pottery, was much stronger 
that made of el, due, no doubt, partly to the ter 
i shesebed in the latter case in tallotiog 

sand, and py to the want of angularity 

jon and aa increase in the proportion 

alike increased strength, In making concrete bricks 

of moderate size com jon might ell with 

; but with large masses of concrete it would be diffi- 

$0, without running the risk of interrupting the pro- 
erystallisation or setting, which commenced imme- 
on the « tion of moisture. The cost of labour so 
would be better employed in a larger ad- 


ure of cement. 
Phe different modes of using Portland cement in the con- 
struction of sewers were described: in some cases only as a 


and in other instances sewers were formed entirely of concrete 
in the propdrtions of 1 of cement to 6 of sand. The cost of this 
concrete Yess than half that of brickwork, but if rendered 
inside with Cement it was about the same as if lined with half 
brick—perhaps the cheapest form of sewer, combining strength 
with soundness, Sewers and culverts of almost any size might 
be made on this principle. Sewers made of concrete and not 
rendered inside, though somewhat cheaper, had one practical 
disadvantage in busy thoroughfares, inasmuch as they required 
a long length of centering, on account of the slow setting of the 
concrete, and it was therefore necessary that about double the 
length of trench should be open at one time. The cost of a 
concrete sewer, 4 fi. by 2 ft. Sin., was 10s. per Jineal foot, ex- 
clusive of excavation. Under the same contract a brick sewer 
of the same size, 9in. thick, cost 16s. 6d. Another concrete 
sewer, 7 ft, Lin. in diameter, cost 16s., or inclusive of earth- 
work, side entrances, junctions, &c., about 28s. per lineal foot. 
This sewer was in some respects exceptional, inasmuch as it 
consisted of little more than an arch over a previously existing 
invert; the lower half was, however, rendered with cement and 
sand, in equal proportions, 1 in. thick. Everything being taken 
into consideration, the most ¢ ical ¢ ination was 4¢ ir. 
of brickwork in cement and the rest in concrete. Another 
sewer, 9 ft. by 9 ft., of concrete, with a lining of 43 in. brick in 
cement was mentioned. 

In the construction of the Albert, or Southern Thames 
Embankment, it was originally intended to form the wall ot 
brickwork, with a granite facing; but after about a fourth part 
of the work had been executed, 14,335 cnbic _— of Portiand 
cement concrete, made in the proportions of 6 to 1, at Lis. per 
enbic yard, were substituted for an equal quantity of brickwork, 
at 30s. per cubic yard. 

From the experience already gained im the use of Portland 
cement concrete, there would seem to be hardly any limit to the 

rposes to which it might be applied. It was gradually being 

rought into use in the construction of dwelling-houses in 
different parts of the country, and there was no doubt it would 
be still more extensively employed in the construction of docks, 
piers, breakwaters, and other massive engineering works. 

Many experiments had been made in the manufacture of 
bricks of different proportions of Portland cement and sand, and 
these were equal in strength and appearance to most kinds ci 
elay bricks. Where concrete could be used in a mass, it was 
cheaper than when used in the form of blocks, and still cheaper 
than in the form of bricks. In 1867, a number of arches were 

with “ Batons ” by M. Coignet, under the 
steps leading frown Westm Bridge to the Albert Embank- 
ment; also about 40 ft. of sewer, 4 ft. by 2 ft. by 8in., in the 
Camberwell-road. Similar arches and sewers were constructe! 
of Portland cement concrete, and the general result was thet 
the Portland cement concrete was both stronger and cheape: 
than the téton. 

Tables were given of the strength of 589,217 bushels of 
Portland cement used during the last five years on various 
works south of the Thames, showing an average tensile stra'n 
at the end of a wéek of 806.63 Ib., equal to 858.5 lb. per square 
inch, being an improvement on that reported five years ago’! 
200 lb. on the breaking area of 2¢ square inches, or 89 lb. per 
square inch. ‘The quality bad not only been maintained, bu! 
had continued to improve. The strength at the end of thir'y 
days ot 37,200 bushels of the same cement, a9 ascertained | y 
eleven bandred and eighty tests, avereged 1024 Ib., equal 
455 Ib. per square inch, showing an average of 284 Ib., or 30 pe: 
cent. over the cement tested at seven days, whieh broke «' 
790 tb. Wherever the nature of the work would admit of ¥, 
tests at the end of a month would be found more satisfactory 
than if made earlier, as heavy cements, though the stronge>' 
eventuully, were the slowest to set. The standard origina!) 
specified was 400 Ib, on 24 square inches, and this was se" 
alterwards raised to 500 Ib., or 222 lb. per square inch. Tb 
had since been increased to 350 jb. per square inch, or 787 |» 
On the breaking area at seven days. For the purpose of com- 
parison the same sectional area at the breaking point (2.25 
square inches) had been retained. Further experience had con- 
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firmed the earlier conclusions, that the strength of Portland 
cement increased with its specific gravity, its more perfect 
pulverisation, and its thorough admixture with the minimum 
quantity of water in forming mortar, Heavy cement, weighing 
123 Ib. a bushel, like that referred to in 
about two years Lo attain its maximum strength used neat ; but 
by the admixture of sand or gravel, cement, mortar, or concrete 
was reduced in strength and sct less rapidly than neat cement. 
Roman cement, though from its quick setiing property very 
valuable for many a deteriorated by exposure to the’air 
before use; and was double the cost of Portland cement 
if measured by strength. In making cement concrete it would 
from this seem desirable to spend no more time than was 
absoletely mecessaty to effect a thorough admixture of the 
cement with the sand and gravel. 





BREECH-LOADING RIFLES. 

At the general meeting of the Institution of, Mechanical 
Engineers held on Thursday, the 27th ult. Mr. W. P. 
Marshall read a paper, of which he was the author, on “ the 
Principal Constructions of ing Mechanism for 
Small Arms, and their relative advantages ; 
illustrated by specimens of Breech-loading Rifles.” 

The writer stated that the general adoption of breech-load- 
ing small arms hed caused a number of mechanical eon- 
trivances to be brought out of great i 
for overeoming heat ifficulties Tar etal = 
factory breech-loading action. inci jects 
effected were: 1. To open and restore the breech of the gun 
rapidly and securely by a simple and convenient movement 
of the hand without removing it from the trigger and with- 
out shifting the hold of the gun by the other hand. 2. To 
extract the empty cartridge ease or previous charge by the 
same movement as the opening of the breech 96 28 to present 
the open barrel ready for instant reloading. 3. To have the 
whole mechanism of a simple, strong, and- durable character, 
free from the risk of derangement, either by accident, long 
wear and tear, rough usage in active service, exposure to wet 
or sand, or fouling by long continued firing. In the case of 
military guns, the latter requirements were of special im- 
portance, as the whole value of @ breeeh-loading gun, on 
account of rapidity of fire, would be outweighed by any 
increased liability to failure in action. When the formidable 
and conflicting character to these requirements was con- 
sidered, it. would be seen how much mechanical skill was 
involved in the very complete and auccessful manner in 
which the whole had now been accomplished. 

Breech-loading guns were first adopted by the Prussian 
army, the celebrated needle gun having been in use for more 
than twenty years, while for many years it had been the 
universal arm used by that army. Although breech-loading 
carbines had been in use for fourteen years, to a limited ex- 
tent, for the cavalry in England, it was only since 1866 that the 
soe “Pe had been adopted for the army generally. Breech- 
oading carbines were adopted for the a solely for the 
purpose of overcoming the diffieulty-of loading whilst on 
horsebxck. The writer after having described the various 
breech-loading guns, including the needle gun, the Chassepdt, 
the Albini-Braendlin, the Werndl, Henry’s, Soper’s, West . 
Richards’s, Sharp’s, the Snider, Remin, ‘a, the Berdan, &c. ; 
went on to consider the breech-loading gun which had been 
selected for adoption in the British army after a long investi- 
gation and practical trial. 

The Martini-Henry is a compound of two independent 
econstructions—the Martini branch action and the Henry 
rifled barrel. The Henry barrel, by Mr. Henry, of Edin- 
burgh, is a modification in rifling of the Whitworth poly- 
gona! barrel, being cut with seven equal sides instead of six, 
and having a small projecting angular rib in each of the 
angles of the polygon, the diametér of the bore being the 
same at the centres, at the sides, and the summits of the ribs. 
The bullet employed—a plain cylindrical one—fite close at 
these fourteen points round the circumference. The effect of 
the firing is to “‘ upset” the base of the bullet slightly, and to 
cause it to lay hold of the ribs sufficiently to produce the 
rotation of the bullet. The amount of twist in the rifling is 
one turn in 22 in. length. 

The Martini breech action, by M. Martini, of Switzerland, 
is a modification of the Peabody breech-loader, which is an 
American invention, and has been im partial use in the 
United States since 1865. The principle of action is the use 
of a longitudinal falling bloek to close the breech. This 
block is hinged on a transverse pin at the back end, aad falls 
at the front end sufficiently to clear the opening of the 
barrel. The upper surface of the block is hollowed out so as 
to allow a free entrance for the cartridge into the barrel in 
loading the gun. The breech block is lowered and raised by 
means of a curved lever, which forms the trigger guard when 
closed ready for firing, the block being litted en arm 
entering a notch on its underside. The hammer is an ex- 
ternal cock at one side, propelled by an ordinary flat main 
spring, and the blow of the hammer is conveyed to the base 
of the cartridge by a striking bar sliding in a curved groove 
in the side of the breech block, the cartridge being one of 
the rim-fire class, exploded by a blow at the edge of the base. 
The extractor is a bent lever which is struck by the breech 
block when lowered, and is made to jerk the cartridge case 
out. The cocking of the gun has to be effected by a separate 
movement of drawing back the hammer. 

{n the Martini breech action the hammer and striking bar 
of the Peabody gun have been replaced by a direct-netin 
striker impelled by a spiral spring, the whole being contai 
within the falling breech block, and the gun being cocked by 
the act of opening the breech; in other respedte the mode of 
lifting the block and actuating the extractor is the same as 
m the Peabody gun. The action of the falling breech block 
has been found thoroughly satisfactory, having been found 
to withstand successfully the extremes of heat and cold and 
continued exposure in wet and dry climates. 

The mechanical pricciple of a falling block hinged in a 
mortice breech is such that the whole of the strain for the 
explosion is received by the cylindrical hinge socket within 
which the tail end of the breech block rests; and as this 


‘able XVIII, took | 4 


forms the end of a solid wrought-iron box within which 
breech block works, the strain is resisted by 
strength of the sides of the box. 
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Cit vieoingthe sens 

There are er, & ‘that 
able in the Martini lock netion. Ove of a 
racter arises from the substitution of a spiral 
direct action, in place of the orlinary flat gan 
acting ha variablelever. There is no ‘ 
as regards itself, between the two 
either in streng urability, or rate of deflection, but in 
their suitability to the present purpose, the difference is 


os great. 
he force that is required to explode the detonating ca 
on the base of the cartrid hed tein thated by achulll expent. 
— < ee ae ee 
spiral spring of the Martini | necessaril 
Bins confined within the limits of ‘block 
length of its stroke is consequen 
-42 in., and as the velocity of the the same 
that of the spring, the pressure of the latter has to be in- 
creased to a suilicient t to d the required 
velocity of 35 ft. per second at the end of the stroke: This 
requires an average pressure of 28 Ib. throughout the stroke 
of .42 in., and is found to necessitate a poring» 

at the of the 


poh 40 Ib. at the beginning and 16 
stroke. 
Raia ers. ion is in the cireumstance that the 
Ww. o 
u end of the trigger or “ sear nose,” when the 
al fall-cock and pes <b has to be “ pulled off” under the 
pressure in the act ring the gun, tay ty yada 
spring over the sear nose being nearly mee Y times). 
increases. the pressure of 40 1b. to as much as 
the sear nose, and this result is unadvoidable on 
the limited space Hable above the level of the trigger. 
This pressure of 76.1b. is very greatly in excess of that in 
onan gun locks, and makes the pull of the trigger too 
stiff. The pull is limited to 8 lb., a heavier pull y sapere | 
the aim, and from 3 Ib to 5 Jb. is the pull erred for mate 
shooting. A lighter spring was at first tried, but it was 
found liable to misfire; then an inelined bearing face for 
the sear nose was tried to ease the “pull off,” but this was 
found dangerous from the risk of the trigger going off and 
firing the gun if jarred by a sharp blow of the stock upon the 


und, 
The difficulty has been met by Colonel Dixon, Superinten- 
dent of the Government Small Arms Factory at Enfield, by an 
ingenious arrangement of a double catch for holding the 
springs, one with a square nose for holding it securely while the 
gun is in full cock, and the other with an inclined nose, to 
which the pressure is partially transferred in the act of firing. 
They consist of two separate catches working independent 
upon the same centre; the upper one, called the “tumbler 
rest,” has a bearing face square to the fadius, so as to hold 
the spring securely without .- 8 oe me shift under a 
jar. The lower one, which is the end of the trigger, has an 
inclined bearing face, but beng loosely at first without any 
reasure; as its centre is e with an inclined slot hole. 
hen the trigger is pulled, a portion of the pressure is ex- 
pended in sliding the trigger obliquely up the ineli slot 
of its centre bearing, and ¢auses a vertical pressure at ite 
upper end, which takes off part of the pressure of the spring 
for the bearing of the upper tumbler-rest. As the pull upon 
the trigger continues, a greater portion of the total pressure 
is transferred from the upper square bearing to the lower in- 
clined bearing until at last the resistance to the trigger is 
overcome, the two catches are pulled off together, and the 
gun is fired. The contrivance fully answers the purpose 
when properly made, and whilst clean and well lubricated, 
but it introduces into the lock a piece of delicate fitting of a 
very exceptional character, as a very nice adjustment of the 
various parts is required in order that during the pull-off all 
may work harmoniously together. 
mechanical question is, whether this objectionable 
complication is unavoidable, or whether by the use of a dif- 
ferent kind of spring it can be obviated, without sacrificing 
any of the points in the breech action. This appears to 
have been thoroughly and satisfactorily accomplished in the 
Westley- Richards lock, in which exactly the same breech 
action 1s obtained with an ordinary flat gun-lock spring, and 
the trigger action and pressure upon the sear nose correspond 
to those in the ordinary gun-lock action, which has been 
proved by general practice to be satisfactory and durable, 
and to retain an uniform steady pull-cff, 
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The breech block is the same as in the Martini gun, but is 
raised and lowered by a lever ey tg the front end, and | j 


supporting the block as a strut at point furthest for ite 
centre of > Bena The lever fits close to the trigger guard, 
when the breech is closed, and is held by the pressuro of a 
spring at each extremity of its motion. The hammer moves 


in a hollow on the under side of the breech-block, striking the | i 


cartridge through a emal! hole in the centre of the breech- 
block face. The hammer is cocked by the action of the lever 
in opening the breech, the arm of the lever carrying back 
the hammer compressing the — oe and leaving the 
hammer caught upon the sear or 

an i trigger. The cartridge extractor is a finger 


acted on by a shoulder on the breech lever, which has power | i 


to start the extractor, and jerks out the empty case clear of 
the gun. 

The breech block being lifted from below, becomes jammed 
between the. end of the barrel, and the rear if 
foreed above its final position, and there is 
risk of the breech being blown open by the ¢ re 


any risk of the breech block di 1s prevented by the 
firm of the lifting lever, which acts as a strut under- 
neath. # action of this falling block is therefore tho- 








roughly satisfactory and mechanically good, and it has the 
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clusion that the valve must be inserted in the rifle to form a 
new joint at every charge. He had tried various patterns 
’ some of them acting remarkably well after 
five, six, and some of them tweaty times reloading. It was 
well known that cases did occur in which « cartridge was 
defective, although supposed, when placed in the rifle, to be 
a good and serviceable cartridge. Therefore it seemed to hira 
that to have a breech-loading rifle they wanted some- 
thing that would leave the men—the firers—in a perfectly 
safe position, and to allow a defective cartridge being in the 
rifle without danger. Speaking of the Martini gun, which 
had passed through very many trials, he might remark that 
very few men would Tike to mo the Martani — » 
damaged cartridge. He was perfectly aware t car- 
tridge being a good one and fixed in its place they could not 
blow the breech down; but the breech working on a pin at | 
right angles to the line or axis of the barrel and falling 
down in the line of the barrel, mast leave a certain space | 
between the sides of the breech shoes of the breech | 
block for it to work in, in order to get freedom of action. | 
At the back of the rifle there was an open space be- 
tween the breech block and the breech shoe. As & neces- 
sery consequence there must be freedom for the block to 
work in. As these lines were in a direct line with the line of 
the fire, should there be an escape of gas, it went immediately 
into the face of the firer. The pin being at right angles with | 
the line of fire, and the block falling down in line with the | 
axis of the fire, involved the necessity of having a small — 
left between that block and the shoe, in order to allow | 
facility of working. Then if there were room for working. | 
there should be room for the gas to escape also, in case 
of an imperfect cartridge being accidentally used. And 
as they were in that position in firing (illustrating the posi- | 
tion) they would observe that the eye of the firer was imme- 
diately in line with the two lines through the block of the 
breech. It seemed to him that no man in his senses would 
like to fire a gun with a defective cartridge in it, having the 
eye immediately in line with these points. He pointed out 
all this to show why be had gone to a block mounted in the 
position adopted in his own rifle. It was mounted on a pin 
running parallel to the axis of the fire, and making the block 
to work at right angles, so that when the block was dropped 
into the hollow socket shoe, it formed in itself a valve, thus | 
preventing any escape of gas from the cartridge, or even in | : re ; : 
firing a loose charge of powder. The breech itself at once pressed his own opinion with regard to the mechanical facts of 
formed a valve; and protected the firer completely. As | the case. He thought Mr. Marshall had pointed the whole 
would be seen, on examining the gun, the breech was | of them out very precisely and accurately. He did not see that 
mounted so that it dropped down into the shoe. It was | anything he (the speaker) could say on the subject would at 
fitted on the back surface fairly, and the greater the force | all add to the information that was before the meeting. He 
of the power on the front surface, the tighter became the | quite agreed with Mr. Marshall's observations and criticisms 
back joint. It prevented any escape of gas backwards, and | upon the mechanical movements of the rifles in —. 
the consequence was. if a defective cartridge was used, the The Chairman said that he thought it would be agreed i 
column of gas passed out to the front. Being at an angle of | that the subject before them was of such importance as to | 
45°, the man’s face was perfectly safe. But with the breech | warrant the adjournment of the discussion. It was a very | 
block falling down in a line with the firer’s eye, he thought | wide one, and they would be better prepared for going into | 
the breech block in that case was not perfectly secure. He | the merits of the matter at another meeting. It was one of 
believed that the first principle of breech mechanism was | those questions exciting considerable interest just now, and 
leaving the man who fired the rifle in a perfectly safe posi- | from a national point of view it was of absorbing interest. It 
tion. The question of rapidity of firing could, after ah, be | was their duty as mechanical engi to pay some attention 
easily arranged. If the man was in danger, it seemed to|to it. Enough had been said at the seesling to set man 
him that the breech mechanism was not perfect. He might | minds at work, and he thought that they would gain pce 4 
mention that he maintained the action in his rifle of the | by having another discussion of the subject. He proposed, 
ordinary Enfield block, taking the swivel from the breech | therefore, that they should adj the diseussion. At the same 
bloek. “They had the breech block used in ihe Snider proved | time he must ask them to thank those gentlemen who had 
to be of a very correct character. They had the extracting | been kind enough to lend specimens of their arms and 
action of such a nature that they could get certainty of ex- | models, which had illustrated the various inventions eo satis- 
traction to gun actions. This had enabled them to gain a | factorily. 
speed that he believed had not been gained by any other; A vote of thanks having been accorded on the motion of 
rifle. In other words, they had fired 60 rounds per minute, the President, the meeting closed. 
and they were prepared to fire at the rate of one per second 
in the ordinar position. He simply mentioned this to show 
that the simplicity of the action enabled the firer, at any 














LOCOMOTIVE COUPLING. 





speed, always to have certainty of action in the rifle. 

The Chairman inquired how often they had fired taking 
aim, and at what range. 

Mr. Soper said that taking aim they had readily fired 30 
rounds, producing 29 on the target at 200 yards range. They 
had repeatedly made scores of 70 to 78 per minute in trials, 
which had been public trials. 

Mr. Bird, Edinburgh, said that in showing the Henry 
rifle, he thought that one thing he might draw their attention 
to, was a matter suggested by the opening remarks of the 
paper, namely, the very short movement for the trigger, 
which he thought was the shortest in any breech-loadin 
rifle. The safety of the rifle, he thought, was acknowledged. 
It had been fired with loose powder and five or six bullets, 
and the breech had never moved in any way whatever. As 
to rapidity, at the great trials the Henry rifle fired the 
greatest number of rounds in a minute. At Wimbledon it 
fired 52 shots in two minutes, and put every shot in the target. 
That was really a public trial, and, of course, it won the first 
prize, and, in fact, it also won the second prize, there being 
no rifle that could take a second place beside it. That was 
at a range of 200 yards. With other advantages there was 
one which was, no doubt, very i rtant. A man in action 
was very liable to be flurried. fith the Snider and the 
Martini rifles it was necessary to put the cartridges quite 
flush in the socket before it could be fired. With the Henry 
rifles, if the cartridge was as much as the 7, in. out, in raising 
the inclined plane the cartridge was forced in. Another 
thing was in cleaning the barrel from the muzzle. If it had 
been oiled, the pow which had gathered in flakes was 
pushed into, nod clogged the action. With that gun the 
could clean the barre! out from the rear, and the fouling fal 
to the ground. 

Mr. as his rifle also cleaned from the rear, and, in 
reply to the Chairman as to whether these were the only two 
guns that cleaned in that manner, Mr. Westley-Richards’s 
representative said their gun also cleaned from the rear. 

Mr. Bird, in conclusion, said that in the case of the other 
rifles they could not lock the action at half cock. In the case 
of the Henry, this could be easily done, They could go 


We illustrate, above, an ingenious arrangement of coup- 
| ling links for my eae | together two locomotive engines, 
| which has been designed and recently patented by Mr. Henry | 

Diibs and Mr. Sampson George Goodall-Copestake, of Glas- 
| gow. This form of coupling is ially intended for con- 
necting two locomotive engines which are to be worked in 
conjunction, allowing perfect flexibility, and still giving a 
certain rigidity of connexion which is not afforded by ordi- 
nary couplings. We are far from considering—as oo. 


| 
| 
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COUPLING FOR LOCOMOTIVE ENGINES. 


DESIGNED BY MR. HENRY DUBS AND MR, 8. G. GOODALL-COPESTAKE, GLASGOW. 


so. The capability of transverse movement given to one, ¢, 
of the abutment pieces is adopted to avoid a little transverse 
ure which would otherwise be exerted against the rails 


y the wheels when the coupled ves or carriages are 
passing over the part of a line at which a change takes place 
rom one curve to curve, or to a straight line, or vice 





| versed. Extreme cases of the kind referred to are shown in 


Figs. 4 and 5, in which each locomotive or carriage is assumed 
to be placed exactly central on its respective part of the line, 
consistently with which it will be observed that the movable 
abutment piece, c, has to shift a little to one side or the other, 
in order that the parts of the couplings may preserve their 
proper relations to eath other without moving either loco- 
motive out of its proper position. 

A reserve or safety coupling link, &, is provided in « 
central position, being made of sufficient length to allow for 
the varying positions of the parts. When disconnecting the 
diagonal bars, f, g, it is preferable to remove the two pins, h, 
in one of the abutment pieces, 5 or ¢, so that the two bars 
may be carried by one locomotive when disconnected. The 
abutment —— are formed with lugs extending partly round 
the ends of the bars, and serving to prevent the bars when 
disconnected from turning outwards beyord a certain posi- 
tion, such that they will return inwards to their proper 
positions without handling, on the locomotives being brought 
together again. The abutment pieces, ,c, are formed with 
recesses, within which the bars, f,g, lie, and these recesses 
are made deeper at their middle parts, so that the ends of the 
bars may enter without catching when the locomotives are 
being brought together. In cases wherein it is considered 
desirable the abutment pieces, b,c, may be connected to the 
carriage or locomotive frames with interposed springs, and 
be thus made to act like ordinary buffers. mee i 





InntGarion ry Onissa. —A further extension of irrigation 
and navigation works in Orissa has been sanctioned - the 





Diibs and Copestake ap tly do—that two tank | 
tives thus coupled back to back may be deemed a fair 
equivalent to a Fairlie engine ; but the coupling is neverthe- 
| less one well worthy of description from its simplicity and 
ingenuity, and there are, moreover, no doubt circumstances 
under which it may be advan usly employed. 

In the arrangement shown by Figs. 1,2, and 3 of our 
engravings there is fixed to the frame, a, of one of the 
locomotives to be coupled a strong casting or abutment piece, 
6, the outer edge of which is shaped convexly in plan, as 
best seen in the lower part of Fig. 1. A similar abutment 
piece, c, is carried upon the frame, d, of the other locomotive, 
but instead of being fixed to that frame it is fitted so as to be 
capable of a short transverse movement between guides, ¢, ¢, | 
fixed to the frame, ¢d, such movement being desirable for 
reasons hereinafter explained, although in some cases (as, 
for example, with wagons) it may be dispensed with. 

The abutment pieces, 4,c, are connected by diagonal bars, | 
Fg, jointed upon vertical pins, A, entered down through eyes 
formed for them in the abutment pieces in positions as near | 
as can be conveniently ma: to the curved edges. One 
bar, f, is jointed to a pin at the right-hand side of one loco- 
motive, a, and crosses over to a pin at the left-hand side of 
the other locomotive, d, whilst other bar, g, crosses from 
a pin at the left-hand side of the former, a, to one at the 
right-hand side of the latter,d. Two or more bars may be 
applied in the same vertical planes as the bars, /, g. 

ith these arrangements the two locomotives adapt them- 
selves with facility to curves, and the strain is under all cir- 
cumstances in the straight line joining the centres of the 
convex curves of the abutment pieces or approximately so. 
The said line of strain also always passes through the inter- 








down to half cock while the gun loaded. 
Mr. Greenwood, Leeds, said Mr. Marshal! bad exactly ex- 


section of the vertical planes of the bars, f,g, or very nearly 





Government of India on the recommendation of the late 
Lieut t-Governor of Bengal. 





Posiic Works tn tae Crry.—Applications from the in- 
habitants of Fenchurch-street, Abchurch-lane, and King- 
street to have the carriage ways of those thoroughfares 
paved with asphalte have been made to the Commissioners 
of Sewers. It was stated in connexion with this subject 
at their meeting yesterday that a trial of three different 
kinds of — will be made in Moorgate-street in the 
course of a few weeks, and that the Court had already ex- 
pended 11,000/. in the construction of the new pavement 
in Cheapside and in other streets in the City. On the 
motion of Mr. Clark, the erection of the City Mortuary 
buildings in Golden-lane, which has for some time been sus- 
pended, was ordered to be proceeded with and finished at 
an expense not exceeding %. A report was brought up 
from the Finance and Improvement Committee, stating that 
they had carefully investigated the financial position of the 
Commission, and recommending that steps should be taken 
to borrow 100,0001. from the Bank of England on the credit 
of the consolidated rate to be paid off by equal instalments, 
with interest, within 20 years. Mr. Knight, in moving its 
adoption, stated that rj epee ag liabilities - the 
Commission, in respect of works improvements during 
the p t year, aoe d to 217,0001., and the usual work- 
ing ex to ,0007., i ; 
that the inoome to meet that eum ‘was’ 140,0001." A balance 
against the Commission of 172,000/. would thus be left, and 
it was proposed to borrow 100,000/. from the Bank, and to 
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HORIZONTAL ENGINE WITH FEED-WATER HEATER. 


CONSTRUCTED BY MESSRS. T. JAMES AND CO., ENGINEERS, LONDON. 


OLDER SNERNEEFDON AACN TLE 





Ws illustrate, sbove, an arran of feed-water heater 


Co., of Great Suffolk-street. will be seen from the sketch 
that the engine is mounted on a tank bedplate, and the 
exhaust pipe is led downwards and is carried once round the 
bottom of this tank as shown. The yoy. Lay of the exhaust 
part is provided with a bulb formed as shown in the section, 
this bulb serving to collect the water arising from the con- 
densation of a portion of the exhaust steam. A small pipe 
leading from the bottom of the bulb conducts this water into 
the feed tank. The engine shown in our sketch is one of 
34 horse power, erected by Mesers. James and Co., at Messrs. 
Dunlop’s printing office in King’s Head-court, Shoe-lane, 
the oylindor being 6 in. in diameter with 10 in. stroke, and 
the exhaust pipe which is coiled in the tank being 2 in. in 
diameter. This arrangement of feed-water heater is found to 
answer well. 








AvsTraLiay Tececraray.—The last advices received as to 
the progress of the great overland telegraph from the south 
to the north of Australia, state that Darwin 
Dalwood’s party was advancing at the rate of 15 miles per 
week. Mr. Todd, Superintendent of Telegraphs and Post- 
master-General, has also received favourable intelligence 
from the working parties organised by the Colonial Govern- 
ment for the prosecution of other sections of the great and 
arduous work. There was a slight scarcity of water, but the 
members of the working parties were generally healthy. 





“Lieut Bomens.”—The last number of The Engineer 
contains a leader on the subject of “ Light Boilers,” and this 
leader includes some curious information concerning the 
weights of different forms of heating surface which is too 
amusing to be allowed to lapse into o re Our contem- 
porary gravely assures its readers that: “ heaviest form 
which heating surface can assume is that of a flat plate, 
because it must be stayed to enable it to resist pressure. The 
lightest form is that of a tube exposed to external pressure (!) 
and the next lightest is that of a tube exposed to internal 
pressure.” We should have thought that it might have 
oceurred to our contemporary that it would depend upon 
the diameter of the tubes whether or not the tubular surface 
was or was not lighter than a flat surface adapted to 
withstand the same pressure; while the last sentence 
is so absurd as to require no comment. Our contempo 
next goes on to make known the important fact that: “ The 
external surface presented by a tube increases in the precise 
ratio of its diameter ;” whether or not this is also the case 
with the internal surface is not stated; but the writer 
goes on to say that : “ Its power to withstand bursting or com- 
pressive stram diminishes in the same ratio. It follows asa 
consequence that of two tubes exposed to the same strains, 
and presenting one twice the area of heating surface of the 
other, the larger tube must weigh four times as much as the 
smaller, for the area of metal in the large tube is twice as 
great as that in the small tube, and it is also twice as thick. 
it is therefore evident that the smaller we can keep our 
tubes the less will be the weight of a given area of heat- 
ing surface, in about the ratio of the square of the dia- 
meter of the tubes.” ‘This is ing. i minds 
would have supposed that as the thickness of tube re- 
quired to withstand a given pressure increased in the 
precise ratio of the tube’s diameter, the weight per unit 
of surface exposed would have increased in the same pro- 
portion. The writer in our contem evidently does not 
possess an ordinary mind, and he discovered, therefore, 
that the weight increases in the ion of “ about” — 
rather indefinite this “ about”—* the ratio of the square of 
the diameter of the tubes.” In other words, the weight of 
the heating surface in a flue 2ft. Gin. diam. would be 
“ about” 400 times as great unit of area as that of a tube 
1} in. diam. ; or, supposin the metal of the latter to be but 
vy in. thick, that of the ue nrust, in order to “make up 
weight,” havea thickness of “about” 12}in., a thickness 
whieh, under the circumstances, it might be difficult to 
obtain. Perhaps our contemporary will Lindly explain ? 





PINCHBECK’S ELASTIC WHEEL TYRES. 
Wiru the view of reducing the amount of india-rubber in 
ae, ake the cost of the wheels, Mr. 


engraving. 

B this method of construction Mr. Pinchbeck states that he 
clecta's saving of 26 por cent. of india-rabber, whilst at the 
same time he greatly increases the elasticity of the wheel. 
In the case of ordinary tyres a maximum carpe y Grabgaena 
is placed in a minimum space with the object of being com- 
into a still smaller space directly the weight of the 

is brought upon it. In the arrangement under notice 


spaces are left into which the tyre is forced as soon as the | 600 


weight of the engine comes on that ion of the tyre. 
Ad ne Sel dd colts the colnet part of the 


wheel even, the inventor constructs it with a series of fur- | and 


rows, which, while weakening the tyres in some places, main- 

tain their maximum depth ‘. others. He argues that, as 

the maximum amount of elasticity depends on maximum 

amount of depth of tyre, the lesser will be subject to the 
Fic.t 


d 


e € 


greater, the result giving a maximum amount of elasticity 
with a minimum quantity of material. In our engraving, 
Fig. 1 is a part elevation, and part longitudinal, section of a 
wheel tyre showing the ridges, Fig, 2 being across section of 
the tyre; ais the plate forming the op ay La ae the 
wheel having ridges upon its surface; 6, is the india-rubber 
which is mate in sections; ¢, ¢, are the sliding shoes; 4, d, 
are square studs rivetted to the sides of the wheel to maintain 
tho doens in their respective positions; ¢, ¢, are square bolts 
working in the slots, f, f, which allow the shoes to vary in 
position from the centre of the wheel, while, at the same 
time their relative position is maintai by means of the 
studs and slots. Instead of the india-rubber fitting directly 
on to the plate, a, spaces—more or less Jarge, according to 
the d of elasticity required—are left between 
When, however, the weight of the engine comes on that par- 
ticular portion of the wheel, the india-rubber is forced into 
the vacant space, and as soon as the weight is from 
off it, the tyre resumes its normal shape. 








Sream Hammers 1x Towss.—On the 27th of April before 
the Court of Chancery, Sir J Whitworth made 


an 
appeal against the decision of Vice-Chancellor Bacon, in the | i 
coe of Haskell i 


| 


schools of St. Augustine, in 
Whitworth from working a steam hammer, which it was 
created a serious nuisance, Lord Justice Mellish and 
Justice James were ee 
from a 


4 
J 
i 
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M 
beck, of -street, has just the | i 





the is an abstract : 
The author, ‘sttention to the de- 
in the of crude iron during last 
yon, now times as great as in 1840, and 
shown that it had increased three since 1760, 
which time the whole annual produce of the United 
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the bottom, and discharged themeelv: 

labour, except that of opening the doors. After the trucks 
were di they descended by means of a drop, con- 
sisting of a platform, overbalanced b; 
to keep it at the upper level until 
i ihe eet eee So The descent of 
the was controlled by a brake. 

The kilns were cylindrical, built up of wrought-iron plates 
and lined with frebrick. The bottom was tapered, and had 
openings all round for the admission of sir and the with- 
drawal of the calcined stone, which was directed to the open- 
ings by a central cone, having its apex upwards. Each kiln 
had a capacity of 15,800 cubic feet, held 630 tons of 

From the kilns and bunkers the materials were carried in 
barrows to the frcrnace hoist. The entire lift was 92 ft. The 
author considered this hoist as the simplest and mos’ econo- 
mical which had yet been constructed. It consisted of a 
main spur wheel, 12 ft. in diameter, erected on the platf 
connecting the two furnaces at the , each 
wheel 


rE 
Fi 


being flanked by a grooved ing @ steel 
rope, 1} in. in diameter. > aon ee dadeal Giensenes 
two cages were suspended, which ba! each other, and 
were guided by the columns su the platforms. The 
ropes passed only half round pulleys, and were driven 
by thele frietion on the latter, op that whenever one platform 
touched the ground, the weight being removed, other 
could not be overwound. was given to the spur 
wheel and pulleys by train of wheels connected with an 
8-in. double-cylinder engine, also erected on the furnace 
pero Pog ate ig Sir erred. -ypestonenr gr 
by « pipe, 200 ft. long, bat, being weil covered, the 
loss by condensation was 4 F 
The foundation of the biast was brickwork, rest- 
ing on clay ; om this a circular base of solid brickwork, 7 ft. 
in diameter, was pastels 5 Anateniy 90 Seas 
the columns, 18 ft. 6 in. high, w oe eee 
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85%. ; depth of hearth at tu (four 
1S me ad bell opening, 13 ft; and 
construction of the bell and hopper, an in- 
Mr. Wrightson, of Stockton-on-Tees, 
apparatus was used for ing 
for closing its top, except when it had been 
All the waste were thus 
by ing tubes to a main culvert, and 
to the boilers and ois ome, See 
ui ion of atmospheric air for 
ion, ie insheal <t-c00h to raise steam and 
heat the blast. The tempersture of these grees at the fur- 
nace-top was stated as varying between 515°, when a charge 
of cold materials was first introduced, up to 634° before the 
nest charge. The various valves for regulating the admis- 
sion of gas and air to the boilers and ting stoves, and 
insuring their proper admixture, were shown and de- 
scribed. 
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eight were always in use, and a ninth coolin 
or being cleaned. | he cast-iron heating pipes were U-sha 
im elevation, and oblong in cross section. There were twelve 





in each section, and their internal heating surface per furnace 
was about 10,000 square feet. The air entered them from a | 
cold blast main by valves, and was discharged into the hot | 
blast main, which latter was lined with firebrick, 14 in. thick, | 
to prevent radiation. From the hot blast main the air | 
passed to the tuyeres, and entered the furnace at a pressure | 
of 34 lb. above that of the atmosphere. 

the four blowing engines, coupled in two pairs, which | 
furnished 8000 eubic feet of air to each furnace, condensed | 
to a pressure of 44 Ib. per square inch above that of the | 
atmosphere, were of the vertical construction now almost | 
universal in Cleveland. The diameter of the steam cylinders, | 
which were placed immediately over the blowing cylinders, 
was 52 in.; that of the blowing cylinders was (6 in.; the | 
stroke of both being 4ft. The number of revolutions per | 
minute was 24; and the steam pressure, cut off at a fourth | 
of the stroxe, was 55 Ib. The steam was supplied to these | 


engines, to the donkey engines which pumped water for the | and power to lease the undertaking. e 


tuyeres and the boilers, and to the hoist and kiln-lift, by | 
seven Corvish boilers, 5 ft. 6 in. in diameter and 36 ft. long, 
an eighth boiler being always kept in reserve. 
For the transport of the materials of these two furnaces | 
and the removal of the slag two locomotives were required ; | 
the latter had wheels only 2 ft. 6 in. in diameter, and 5 ft. 
from centre to centre, in order to pass readily round curves of 
ema!) radius. 
The entire cost of the works, of which full details were | 
given, wae 66,8311. 4s. 4d., exclusive of iand. The principal 
eontractore were, for fire-lumps, Messrs. William Stephenson | 
and Son, of Throckley Works, for the heating stove pipes, | 
Mesers. Smith and thomson, of Stockton, for the boilers, | 
hot-air valves, &c., Messrs. Cochrane and Grove, of Middles- | 
brough, for the blowing engines, Mr. Joha Stevenson, 
Preston, for the gantry lift cylinder and slagging engine, | 
Mr. Martin Samuelson, Hull. | 


The author refrained from entering into the questions of | Corporation should be re-imbursed all the moneys which 
the various reactions im the blast furnace, the relative | should have been paid by them im respect of such shares, 


amount of economy due to capacity of furnace and tempera- | 


ture of blast, or the merits of the regenerative heating stoves | until the times of re-imbursement, ana that upon the 


of Mesers. Cowper and Siemens, and of Mr. Whitwell, as | 
compared with the cast-iron pipe stove adopted by himself, | 


M. Inet. C.E., Mr. Isane L. Bell, Assoc. Inst C.E., and Mr. | 
Charles Cochrane, but be presented the works described as | 
an example of a plant fully equal to the standard of the | 
mage day, and in which no pains had been spared to com- 


ine the two great essentials in the construction of iron | Twiverton; to run overa portion. of the Midland Railway ; 


works, durability and simplicity. 





PRIVATE BILLS IN PARLIAMENT. 
[Ow1ne to the demands upon our space last week, we | 
were unable to give our usual weekly report of the progress | 
ot Private Bills. Our present notice, therefore, includes the | 
proceedings of the last two weeks. | | 
At the sitting of the House of Lords on the evening of | 


the 20th ult. the Navan and Kingscoart, the Lyme Kegis | 


Railway, and the Kington and Eardisley Railway Bills were | engineer to the “4 examined, and adjourn 
read a third time and passed. Inthe House of Commons / 25thult. Thisisa 

howing struction of tramways in and near Dublin, with a gauge of 
The Burry Port and Gwendreath Valley Railway Bill, the | 5ft. 3in.; the length is to be 87 miles 28 chains, and the 


i 


on the same day the fo Bille were read a third time: | 
Manchester, Sheffield, and Lincolnshire, and North Stafford- | 
shire Railway Companies Bill, the North London Railway | 
Bill, and the Pontypool, Caerleon, and Newport Railway | 


Bill. | locus standi, the locus was allowed of the Great Western 


Next day the Dover Harbour Bill was read a second time | 


in the House of Lords, and the Muswell Hill Estate and | way. Against the North-Eastern Railway the locus waa 
Railway Bill was read a third time in the House of Commons. | allowed of the Corporation of Middlesborough, the Middles- 
Before the House of Commons Committees’ on the seme day, | borough Chamber of Commerce, Shipbuilders at Stockton- 
in Group | the case of the East London Railway Bill came | on Tees and South Stockton, Corporation of Stockton and 


on and was postponed until Tuesday. In Growp 4 the | 
preamble of the Bristol Port and Channel Docks Bin was | 
roved, and the clauses agreed to with amendments, and the | 
ll ordered to be reported to the House. The preamble of the | 
Bristol and Portishead Pier and Kaiiway (Portishead Docks) | 
Bill was also proved and the Committee adjourned till Mon- 
day for the consideration of clauses. In Group 10 the Vale 
of Clyde Tramways Bill was concluded and the decision post- | 
poned till Monday, Mr. Clerk, Q.C., on behalf of the Corpora- | 
tion of Glasgow, stating that the Corporation would retire | 
from opposing the Bill before the House of Commons, but | 
would renew their opposition when the Bill came before the | 
Howse of Lords. fore the House of Commons’ Select | 
Committee on Standing Orders in the cere of the Metropoliten 
and St. John's Wood Railway Bill, the Standing Orders 
were not dispensed with, but it wes decided that oo far as 
the Bill now before Parliament did not affect the Metropolitan 
Railway Company the Standing Orders would be waived 
and the further copsideration of this Bill was adjcurned til) | 
Tuesdey. i 


amalgamation of the Company with, the London, Chatham, 


amount of 10,0001, and the docks should not be completed 
and opened to the public within five months after the pass- 
ing of the Act, the directors would render themselves liable 
to the payment of 100/. a day until the docks should be com- 


happening of either of those two events the epee 
| should transter those shares to the directors. The Somerset 
those subjects having been already treated by Mr. Cowper, | and Dorset tailway Bill was then commenced, and ad- 
joumees till next day. This fis an extension to the Midland 


| to enter into trauic arrangements with the Midland Kailway 
| Company ; to enter into working agreements with the Poole 
} and Bournemouth Railway Company: and to purchase the 
| tramways of the Somerset Coal Canal Navigation Company. 


—— till the 26thult. The ease of the Dublin Tramwa 


|of Commons. Before the House of Commons’ C itt 


On the 24th ult., the meee 
Eastern Railway, and the Tower Subway Bills were read a 
second time in House of Lords. In House of Com- 
mons, the following Bills were read a third time : The Bristol 
and Exeter Railway; Great Northern and Western (of 
Ireland) Railway; Great Western, Bristol, and Exeter and 
Soath Devon Railway Companies; Lianelly Railway and 
Dock ; Macclesfield, Knutsford, and emiegtas Railway ; 
Manchester, She and tailway Company 
and Cheshire Lines Committee. Ina the House of Commons 
Committees on Private Bills, in Groap No, 1, the preamble 
of the North Metropolitan Railway Bill was 


a Railway, the South- 


and the 
la greed to. This isa Bill to divide t ie tion, 
of the Company into eastern and western sections, each wil 
i pulsory 


separate capitals; to extend the time for the com 
purchase of lands for the western section, = pen 
the Company to enter into worki wit! 

to the western section, with the Widiend and a eon 
Western Railway Companies. The ition to the 
Edgware, and Railway 

will ¢ ntly 


pass 
to enable the Company to make @ railway from 
rised line at Edgware to the Midland Railway in the 


of Hendon, and to enter into traffic etm, va ag 3 ; 


Great Northern and Midland Railway Companies. 
capital proposed is by shares 21,0002, and by loan 
The length of the proposed new line is 1 mile 40 chai 
Groups No. 2 and 3, the preamble was passed of the 
Viaduct Station Bill, and saving clauses inserted i 
to protect the Londen, Chatham, and i 
principal opponents to the measure. The 
is to be 27 chains, with a. proposed. capi 
shares, and 100,000/. by loan, and has for 


corporate a Company for the construction 


station adjacent to the Holborn Viaduct and LO wig foe why 
| and of a line of railway to connect the same with the London, | ad 


Chatham, and Dover Railway; working agreements with the 
London, Chatham, and Dover, the London and South- 
Western, and the London, Brighton, and South Coast Rail- 
way Companies; the appointment of a joint Committee; 
camble was 
also passed of the Kent Coast Railway Bill, which is a Bill 
to authorise the discharge of Receiver in the Court of Chan- 
cery of the undertaking of the Company; to alter and define 
the rights and priorities of stockholders, and to make 

vision with respect to the sale of the undertaking to, or the 


and Dover Railway Company. 

In Group 4 the clauses of the Bristol and Portishead Pier 
and Railway (Portishead Docks) Bill were severally agreed 
to, and the Bill ordered to be reported, a clause being inserted 
by order of the Committee guaranteeing that in case the 
Corporation of Bristol should subscribe for shares to the 


pleted, or until by means of such delay of payments, the 


together with interest at the rate of 4 per cent, per annum, 


tailway at Bath, and power is sought to anthorise the eom- 
yany to make an extension railway from Evercreech to the 
Mangotsfield and Bath Branch of the Midland Railway at 


The length of this line is to be 26 miles 71 chains, and the 
senenal eapital, 360,000/. by shares and 12,0002. by loan. 
n Group 10 the preamble of the Vale of Clyde Tramways 

Bill was passed, and the consideration of the clauses post- 


ill was opened by Mr. Rodwell, Q.C., and Mr. a 
i til the 


ill to incorporate a company for the con- 


roposed capital 300,000/. in JO/. shares and 70,0001. by 
oan, 
Before the House of Commons Court for consideration of 


Railway Company against the East and West Junction Rail- 


Local Board of Health for South Stockton and the Ship- 
builders, Shipowners, Bankers, &c., of Stockton-on-Tees and 
South Stockton. The petition of the Glasgow and South 
Western Railway Company against the North British Rail- 
way Bill was withdrawn, against the Glasgow and South- 
Western Railway the petition was allowed of Mr. E. H. J. 
Crawford, M.P., and the petition of Messrs. R. E. Drew and 
Peter Drew was disallowed, and against the North British, 
Arbroath, and Montrose Railway bill the locus of the Cale- 
donian Railway Company wasallowed. The Standing Orders 
Committee of the House of Coromons have repo that in 
the ease of the Great Western Railway Bill (petition for ad- 
ditional provision) the Standing Orders ought not to be dis- 
pensed with. 

On the 25th ult. the Letterkenny Railway Bill was read a 
second time im the House of Lords, and the Dublin, Rath- 
mines, &e., Railway Bil) was read a third time in the House 


and the clauses agreed to, the opponents stating that they 
senve cog Sats opposition till the Bill came before 

the House of In Group No. 4, the Somerset and Dorset 
Railway Bill was with, and the Secretary of the 
Company and Mr. Waring, the contractor, and other wit- 
nesses were examined in — of the preamble. In group 
No, 6 the preamble of the Whitehaven. Dock Railways 
was ppl tit the next This @ ‘Bill to eouble the 
was ne ° is ig a to enable the 
t of the ~_ hevbens eal of Whitehaven to 
make a wet dock at Whitehaven, Bs way approaches 
thereto ; areas seegene with, the Whitehaven June- 
ion, the Whitehaven and Furness Junction, and the London 
and North-Western Railway Companies. The length of the 
line is to be 34 chains. London and North-Western 
(Omnibus) Bill was then proceeded with and the 

le agreed to, and further consideration of the clauses 


Ratwsy il Group No. ty Me of the ry Eastern 

way Bill was Denison, and Mr. 

c.E. ead Me Hawkshaw, C.E., were examined. 

length of this proposed line is to be 24 miles 61 chains. 

Vy is to be 750,0002. by shares, and 250,000/. 

, object of the Bill is to authorise the company 

construct eee en ans ier works in North- 

: and York; to purchase additional lands 

at Newceastle-upon-Tyne; to extend compulsory powers to 

lands at York for one of the railways authorised in 

ng of the Der- 

company to borrow on 

exceeding 2,000,0001. for 

a og Mag 8 Rail- 

preamble of the Dublin Tram- 

clauses agreed to. 

of Commons (Standing Orders Commit- 

, and St. John’s W Railway Bil) was 

ar amg . with a view (o an arrangement. 

oan fore the Chairman x8 Ways and Means Committee the 

‘ollowing were passed, viz., the Hylton, 

eek ml Mekchanben Railway,and the Edinburgh 
Street Tramways Bills. 

On the 26th ult. the Midland and Great Eastern (Alex- 
andra Park Branch) Railway Bill and the Sidmouth Railway 
Bill were read a third time. Before the House of Commons’ 
Committees on Private Bills, Group No. 4, the Somerset and 
Dorset Railway Bill was aleo further proceeded with, when 
Mr. Waring, the chairman and contractor, was again under 
examination. In Come 6 the remaining clauses of the 
Whitehaven Dock and Railways Bill were agreed to, and the 
Bill ordered to be re . In the London and North- 
Western Hailway Bill the clauses were also agreed to. Mr. 
Rodwell, Q.C., then proceeded to open the case of the Coal 
Owners Associated don Railway Bill. Against this Bill 
twenty-four petitions are appeared upon. This is a Bill 
to incorporate a company for making railways for the con- 
veyance of coal and goods—one from the Lea Union Canal, 
pear the Homerton to the Great Eastern Railway at 
Low Leyton; the others to form a line of railway extending 
from the St. Ives and Cambridge Branch of the Great 
Eastern Railway at Long Stanton, to the town of Bourne, 
thence to a — near the Sleaford Station of the Great 
Northern Railway, and thence to a junction with the Market 
Rasen Branch of | the Manchester, Sheffield, and Lincolnshire 
Railway, in the parish of Greatwell, near Lincoln, and to 
acquire certain roads adjoining the Regent’s Canal. Traffic 
arrangements with the Manchester, Sheffield, and Lincoln- 
shire, the Great Northern, and Great Eastern Railway Com- 
wey and pe gr pou with the Regent's Canal Company. 

length of the new line proposed is 76 miles 8 chains, 
and the capital proposed is 600,000/. by shares and 200,0007. 
4 loan. In Group No.7 the remaining clauses of the Great 
estern Railway (Omnibus) Bill were agreed to, and Bill 
reported. The Great Western Railway (Steam Vessels) Bill 
was then with. This isa Bill to authorise the 
Great Western Railway Company to work steam vessels be- 
tween Weymouth and Portland, and the Channel Islands, 
and the ports of Cherbourg and Saint Malo; between Mil- 
ford Haven, or other port in Pembrokeshire and Wakeford, 
Cork, Wexford, and Greenore: and between the ports of 
Birkenhead and Liverpool, and Kingstown and Dublin. In 
Group No. 8 the North-Eastern Railway Bill was further 
proceeded with, when Mr. Bidder, C.E., Mr. Fowler, C.E., 
were examined, and several nautical witnesses in support of 
the advantages to be gained, and without risk, by the rail- 
way crossing the river Tees, provided the contemplated 
arrangements (lighthouses, &c.) were properly carried out. 
in Group No. 10 the clauses of the Vale of Clyde Tramways 
Bill were agreed to, and the Liv 1 Tramways Bill was 
then preceeded with, and adjow till the following day. 

On the 27th ult. the Somerset and Dorset Railway was 
further proceeded with before the House of Commons’ Com- 
mittees in Group No.4. In Group 7 the Great Westero 
Railway (Steam se Bill was further proceeded with. In 
Group 8 the North Railway, Mr. Abernethy and 
Mr. Kendel were examined on behalf of the promoters. In 
Group 10 the Liverpool Tramways Bill, Mr. Hopkins, C.E., 
was under examination, and after consideration the preamble 
was passed. Before the Chairman of Ways and Means 
Committee the preambles were proved of the and Mon- 
mouth Railway and the Mitcheldean Road and Whimsey 
Railway Bills. 

On Friday last the Lancashire Union Railways Bills, the 
Hounslow and Metropolitan Railway Bill, and the Metro- 
— Railway Bill were read a second time, and the South- 

tastern Railway Bill and the Tower Subway Bill a third 
time in the House of Lords. Before the House of Commons’ 
Committees on Private Bills, in Group No. 4, the Somerset 
and Dorset Railway Extension to the Midland Railway at 
Bath was further with, when, after the examination 
of several local witnesses, Mr. A der Bassett, mining ep- 
gineer, of Cardiff, and Mr. William Evans, engineer and 
ironfounder, of Poulton, near Bristol, were examined in sup- 





moppored Private Bills. in Group No. 1, the preamble of the 





East London Railway Uill was passed with amendments, 


port of the preamble. In ae No. 6 the Coal Owners’ 
Associated London Railway Bill was again beard, when 
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i | Robert Baxter, the solicitor to the com » was | bi Rail 7 Harrow capa rcetness 
mans examination. In Group No. 7 the peonanble of way Bills yom rat In the case of — 35-TON GUN, 
the Great W estern Reilway (Steam Vessels) Bill was | Railway Bill the preamble was much as Tasoven the courtesy of the bpp megane we are 
proved and the clauses agreed to. The chairman was | relates to the swin, bride over promoters of enabled this week to place before our & perspective 
dowel ag yt the oy bs <r - > — pone hay | will introduce a Bill ne powers to view of the 85-ton gun, the having been pre~ 

Group No. e case 0 © opponen © North- the under being pared from a photograph placed General 
Fastern Railway a was preceeded with, and after a — taken by thie Bill for thet nag Nae Sood was also | Adye, director of artillery. war pentvongnelonan ee 
siderable amount of general evidence from Stockton ed of the Glasgow i Fraser princi $ same type 
chee places ne bm te Mr. re ae Reed, oe oad ill to extend the time fos pe fiw san of for the which has rey ret 107 round tt all a 
Stopkton, and Mr. John Anderson, railway contractor completion of portions of the authorised ; also to | remains 

eer, were examined. This witness considered that the thorise i ial shares ss sound 9 when it was made. great 

a bridge on the Ouse would be an obstruction to the sdditional ee a ital is one gun consists of six distinct parts, first the inner or A tube, 
navigation of the river. The channel now is 400 ft. in width, | The Satherland and Caithness i which is of Firth's steel, and te 18 ft. 64 in. in length in- 
and if the width of the agg dete Peg 160 ft.,.it Railway Bills were then commenced, these Biils taken ternal measurement. The thickness of the tube is 3} in. 
must be an obstruction. The channel now ia 400 ft. at making at the breech end tapering down to 24in. at the muzzle. 
water, and at high water 1000 ft. “Witness a tunnel from the hy pry = near the | NeXt there is the muzzle, or B tube which is of wrought 
underneath the bed of the river of 4401. __ ies Station to and a branch to Thurso; to | 7 end is shrank on to the steel tube. The third piece is 

Last Monday the M ' the Highland Railway Com subscribe ; to | hat which it will be seen from our engraving forms the 
and North Staffordshire Railway the. to enter into with | first stepped joint about 6 ft. from the muzzle, and is known 
Western and Midland Railway Sutherland Rail with | #8 the intermediate coil; it holds the front end of the 
North London Railway Bill were read @ second. , land, to be 66 | coiled breech piece which forme the fourth 
Devon and Cornwall ayy“ and the Newport F , sepidalaa 120,000, | fifth is the al ie 
Railway Bill a third time, tw the Holes at poarers arr Bp outer or © coil with its trunnion band 
House of Commons the Bristol Port and © . porte: es ged the is shrunk on to the breech portion of the gun binding 
Midland Railway, the Bristol and P Pier ‘maount of authorised capital. ‘The fo | ne rat and of the intermediate The sixth and last 
way (Portishead Docks), the Du ays, th miles 27 chains. piece is the cascable, which it will be seen is made button- 
burgh Street Tramways, and the Hylton/ Southwi a , shaped, instead of the ordinary form. This shortened form 
Monkwearmouth Railway Bills were read a thatdet i was given to it in order to obtain the greatest possible 
Aldborough Hatbour and Railway, the Great & m and length of bore in the gun within a restricted dimension, the 
Western, and Cork and Limerick Railway, Com Admiralty having limited the over all to 16 ft. 8 in, 
panies, and the Fleetwood Docks Bills were read.as st As the is intended mrt. ov! in a tarret, the vent 
Une. Before the House of Commont Com ees in firoup —which is about 12 in. from the end of the bore—is placed 
No. 4, the evidence for the was fu prececde breech-piece in order easily 
with in the Somerset and Borect Baslers Bill, when, ‘after | Secatiae tee alee * neg ge veep 
some general evidence, Mr. C. B. Baker, C. : for which it would not be if the vent were 

g ev ' , CE, was examined, the * 
who, under the direction of Mr. W. H, Barlow, the i Pe top of the gun, owing to the lowness of the'turrets. 
plans, sections, and estimates. Mr, W. H. w was then should be re- or the same reason the external diameter over the breech 
examined. He said the gradients upon this line are 1 in 50 iy the evil | had to be kept down to 4 ft. Sin.; the diameter of the 
and 1 in 54; these gradients are practi¢able, pheceby muzzle being 1 ft. 9 in. 
Witness said people were dread usually The gun is at present rifled to a.calibre of 11.6 in., bat 
prudionts of Lin ane were first - but thet app : oe ae circumstances may arise in the farther triels which it has 
ad been overcome. object hal to for r and 
best connexion ‘between the Somerset t uid look upon as an tool ¢0 ake nc be, wae Ader iste The lng ct 
Midland Railway in the North. Witness sense, cannot | bore is 13 ft 6}in.; the nine grooves, and in twist 
to construct NS ae t 2 place, and its | uniformly gaining from zero at the breech to 1 turn in 85 
sideration, when Me. Thomas Edinburgh, | ie ao els howe, oo reagent sl manayan oe peagunny freak 
. rf q better an 

the river by Sion oo oo the etn eee tes and that the top io The outer or C coil of the gun weighed at the forge 11 tons, 
In witness's opinion the formation abrsions cach ae oh the lower, where being formed of 18 ordinary bare of iron 7 in. by 6 in 
tical and safe. His estimate for itaconstruction was 41,0002. | pared to go this square, joined together at the ends and giving a total 
There would be a saving of 700L 4 in comparison with | cellular tissues of 230ft, The inner coil is composed of bars which when 
tbe contemplated bridge, besides the saving of cost. Before) with » m joined together gave a total length of 170 ft., and weighed 
the Court for the eonsideration of locus standi, in the case of | ma ols, bet i about 9 tons. two when welded up form one coil 
the Mersey Docks and Harbour Board (No, 1) Bill, the loons ia far superior i weighing about 20 tons. The “ae of the projectile which 
wen hewted 3 oe Ot dh Wi Wrallenay Enodi Mean bere marked in my this gan is intended to carry is 700 Ib., the length of the 

ck Ferry CoE tke Daunte or Mediate: shéaieie te so small in rel solid shot being 80 in., and that of the common shell 40 in. ; 


the Loeal Board of t 
North-Eastern Metropolitan Tramway® Bill, the locus was 
allowed of the & London iiway Company. The 
Petition of the Great Eastern Railway Company was not 
appeared upon. 

In the Frones of Lords on Tuesday the Muswell Hill 
Estate and Railways Bill was read @ second time, and the 
london and South Western Railway Bill was read a third 
time and passed. In the Committees on Private Bills, im 


Group G, in the ease of the Liv Improvement and | j 


Water Bill the Committee finally decided that “ all railway, 
dock, and canal companies buildings” should be exem 
from the Act of Parliautent which — the height of 
all other buildings not brig See t the surrounding 
buildings. In Group L, the i Bill, and the 
Clyde and Cumbrae Lighthouses Bill (competin 
schemes) were proceeded with and adjourned. The first is ® 
Bill promoted by the existing Trustees for the 

and maintenanee of the lighthouses.and beacons in the riv 
and Firth of Clyde, and t e second is promoted bony shi 


3 


a 


owners of Glasgow for altering the i 

Group 4, the ease of the promoters. of the rset and 
Dorset Railway was concluded, and that. of the Bristol and 
North Somerset Railway Company agaipat thy ble case 


was commenced. The principal witnesses examined for the 
promoters were Mr. John Hawkshew, C.K, and Mr. T. E. 
Harrison, C.E. In Group 7 the Hi eRailway Bill was com- 
menced and adjourned. This is a Bi es the Hey 
lake and Birkenhead Tramway bape op a ited, as “ 
Hoylake and Birkenhead Railway way Company,” 
and to vest in them by purchase the undertaking of the Hoy- 
lake Railway Company, and to construct tramways from the 
Hoylake Railway to Woodside Ferry, and other places in Birk- 
enlead : cheap carriages on tramways for ogee at 
fares not exceeding one halfpenny mile, 

proposed is 70,0001. by shares and ~ by “ee the 
length of the tramway is to be 3 miles 77 chains. Mr. James 
Taylor, Mechanical Engineer of Bitkenhead, eppleying 
1000 men, was the principal haa He was opinion 
that the proposed scheme would very advantageous, 
that if the railway were to be abandoned, 
neighbourhood would be much 
convenience caused to the inkabitants. In Group 8 the 


North-Eastern Railway Bill was again ed} . At the 
close of the promoters’ ease the counsel, stated 
that they would not oppose the for a tunnel if it 


was brought forward by the North Eastern Com : 

Before the Sent, Boders Sommittee, it was Poco’ that 
the Metropolitan and St. John’s Wood Railway, as amended 
ed arrangement with the Metropolitan Railway Company, 
sho 


suld be allowed to proceed subject to the a of a 
mosting under the 7ist Section (W e) Standing 
Order. 


On Wednesday before the Chairman of Ways and Means’ 
Committee in the House of Commons the preambles of the 
Maryport and Carlisie Railway, Cork Harbour and Curragh- 





system of washing is old. I distinetly said 
last letter, and Iain not ashamed 


commendations in is 
Mr. Meadows ‘only ew 
moore failures in peat, 


[ 


pensive machinery so emplo: 


I see no reason to that with an 
beds, trucks. 


20001. the 


and sheds—fer & mawnfactory capable of turning out 400 to 
500 tons of wet peat per day of 10 hours may be established N 
and that by ite, meansa good. dry peat, having greater 

density than coal, ean be manufactured at a cost of, 
3s. 6d. to 48. per ton, including interest on eapital, 


| Sir, obedient Servant, 
pee ans Joun Pincapeck. 


27, Leadenhall-atreet, London, May 2, 1871. 


other charge 








A Ys) = 
Tas Bote Oetieee e 
regarded as definiti 
of 26 ft. 8 in. throughout. de Lesseps is stated to have 
been negotiating of Inte with the Duke of Sutherland with 
reference to the raising of addition capital. The fina: 
sults of the enterprise have certainly been very disastrous 


thus far. 


TorpEDoEs tx THE Hoocuiy.—A seriesof experiments with 
torpedoes has been conducted in 
rection of Colonel Hyde, R.E. 
stated, in the Viceregal Council of India, that he 
devise a system, at a comparatively emall 
only the approaches to Caleutta, but also those to 
Bombay, other ports might be rendered 


This system would be based on 
aided at Bombay and Aden by 


of the Suez Canal are now 
the.canal having a depth 





to be used. The gun went splendidly through its proof, 
particulars of which will be found at page 70 of our present 
volume, the final charge being 130 Ib. of pebble powder with 
a 700 Ib. projectile. Various aberrations, both with re- 
gard to internal pressure and initial velocity were observed, 
which have obliged the Committee on Riplaives to reopen 
the question of gunpowder for this classof guns. They are 
now experimenting in various ways, and it is to be hoped 
that their labours will find a solution to the question, for 
as it at present stands the big gun is practically useless. 

The gun at present lies at the proof butts, Woolwich 
Arsenal, mounted as seen in our engraving, on a temporary 
timber carriage. Although the carriage is a very sub- 
stantial one the timbers on one side were started when the 
85-ton gun was lowered on to it, which was. done a little 
too briskly. The carriage, however, was patched with 
iron-plating and is still serviceable for its temporary pur- 
pose. It is not at present known when the next trials will 
take place with the gan; they will not, however, be re- 
pr until the Committee on Explosives have arrived at 
an approximately definite conclusion as to the kind of 
powder they deem most appropriate for it. 





gS 
Company have accepted the tender of 
contractor for 


to 
drying sheds, warehouses, &., and the company, w for 
some time past has been engaged a the wee 
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Tue InsTITUTION OF Cryst Exouseens.—Tuesday, May 9, at 
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THE INTERNATIONAL EXHIBITION. 

Monpay last witnessed the formal -opening of 
another International Exhibition at that great home 
of exhibitions—South Kensington. A mere dwarf 
compared with its predecessors, the new exhibition, 
as the first of an annual series, is nevertheless one 
to which great interest attaches, and it is one 
which, on the whole, will, we believe, fulfil satis- 
factorily the objects of those to whom it owes its 
existence. What these objects are we have already 
fully explained in this journal; but their general 
tenour is so succinctly stated in the conclusions 
arrived at by Her Majesty’s Commissioners for the 
Exhibition of 1851, as given by them in their re- 
port pa on the occasion of the opening on 
Monday last, that we are tem to quote + dee 
conclusions here, They set forth that the intention 
of the Commissioners is, in the first piace, “ to 
confine the Exhibition of each year to two or three 
industries only, but to admit every year works of 
Fine Art, Seientifie Invention, an orticulture.” 
Next, ‘to admit such objects only as might be 
selected as worthy of exhibition by a competent 
Committee of Selection ;” third, “to group these 
objects by classes, and not by mationalitien ;” and, 
finally, ‘to save exhibitors, as far as possible, the 
cost and trouble of exhibiting, by providing for 
them glass cases, stands, steam power, and other 
appliances for the proper exhibition of their ob- 
jects, and also by employing agents who will an- 
8wer inquiries respecting the objects and generally 
watch over the interests of the exhibitors.” 

That these objects are commendable will, we 
think, be generally admitted, and it only remains 
to be seen, therefore, how far they are fulfilled in 
the Exhibition now open. In expressing an opinion 
on this matter, however, we are oe y a difficulty. 
It is not our province to deal in art criticisms, 


198 : 
Thus, in the pottery 
js | mixing the clay might have been shown as well as the 


neither does it fall to our lot to describe woollen 
fabrics nor ceramic man and we thus have 
to confine our remarks almost exclusively to those 
departments containing the machinery 
ances used in the manufacture of 

woollen goods, and to that dev to “* scientific 
inventions and new discoveries.” But it un- 
fortunately hap that these very departments 
gate «i e least satisfactory in the building, 
and it would, therefore, be manifestly unjust to 
found on them an opinion affecting the Exhibition 
as a‘'whole. Regarded collectively, we consider 


advance. | thatthe Exhibition is one on which Her Majesty's 


Commissioners, and all who have assisted them in 


satisfactory. It is not merely that there is an absence 
of those novelties and important improvements which 
are the life and soul of a successful exhibibition, 
but there is also a want of completeness. Failing a 
supply of important novelties—and considering 
number of exhibitions held of late years, it is not to 
be wondered that en ee aot ater 
fortheoming—we think an effort might have 
dispose the machinery, &c., ex- 
visiters a tolerably clear 
manufacture which the 
of the Ex- 


lieve that a similar system of classification might, to 
considerable extent, have been adopted in the 
machinery departments with advantage. There 
ould undoubtedly have been some prejudices, and 
difficulties, to overcome, but we do not be- 

ieve that these would-have been found insuperable. 
nt, the process of 


2 


of throwing, and moulding, and turning, 


3% | while the arrangements of furnaces used might have 
a | been explained by large-sized sectional models, and 


examplesof ware might have been exhibited, illustrat- 
ing the various stages of manufacture. Again, in the 
woollen machinery department a large proportion 
of the consecutive processes which the raw material 
u could have been shown in their proper 
order, and although many intermediate processes 
‘moust, from the nature of the appliances they re- 
quire, have been omitted, yet much might, as we 
have said, have been done to convey a clear idea of 
the whole system of manufacture. Above all, each 
machine should be provided with a placard not 
merely stating the name of the machine, but ex- 
plaining briefly the process which it is intended to 
perform, and the relation of that process to those 
which respectively precede and follow it in the 
course of manufacture. Eyen with the machines 
come = 8 as at. present, the addition of such placards 
w greatly increase the educational value of the 
Exhibition, and would facilitate reference to - 
ticular machines. The numbers at present affixed 
to the exhibits in the machinery departments are 
too small, and are in many instances far from easy 
to find, so that the task of referring to the catalogue 
for information respecting many-of the exhibits is 
by no means an one; while the task of finding 
any particular exhibit from its notice in the cata- 
logue is still more difficult, the reference number 
affording but.a very slight indication of the position 
which the exhibit may actually occupy. This re- 
mark particularly applies to the department de- 
voted to miscellaneous exhibits where the numbers 
follow each other in a most erratic and distracting 
manner. Mueh of this irregularity of arrangement 
was, however, doubtless unavoidable on the present 
occasion, and we therefore mention it here, not in 
disparagement of the labours of those who have 
worked so earnestly to make the Exhibition a 
success, mae te See pa in fature seageiggcian 7 
may be greater experience to avoi 
the delook to which we have directed attention. 

We must, however, cease these general remarks, 
and say something of the chief contents of the Ex- 
hibition. And here we may remark that we have 
no intention of boring our readers with another 
description of the building iteelf, The latter has 
already been fully illustrated and described in our 
pages,* and nothing remains to be said about it 
except that the internal decorations and fittings 
have been completed in excellent taste, and are 











well worthy of commendation. 
tend to enter here into detailed 


exhibits, Such of the latter as are 
chall'be fllydencrbedsod, nuit ase 


to find 


and a potter's wheel, with an exceedin ly ingenious 
arrangement of driving gear for soablie the 


to be readily varied, constructed by Mr. Willi 
Boulton, of | Romig The potter’s wheels will, we 
are certain—notwithstanding their being probably 
the most ancient pieces of mechanism in use at 
the present day -— prove very attractive objects 
during the Exhibition. We have stated that one of 
the groups in this de tis driven by one of 
Messrs. ‘T'angye’s horizontal engines, and we may 
mention that Messrs, Tangye are now making these 
engines with steam jacketted cylinders. 

Tn the department devoted to woollen machinery 
the most im t set of exhibits both for extent 
and for first-class design and workmanship is un- 
doubtedly the collection of machines shown by 
Messrs. Platt Brothers, of Oldham. Some of these 
machines have not yet been completely erected, and 
we shall therefore postpone our notice of the series, 
merely directing attention to its general excellence. 
Of new things of im ce there is a great 
searcity. Mr. Robert Hall shows a loom in 
which the wires, on their withdra from the 
fabric, are attracted to one side by magnets. Mr. 
John Petrie, junior, shows wool scouring and dry- 
ing machines of his latest patterns, nod ties James 
Ferrabee shows his cloth-fulling and dressing 
machines. M. Celestin Martin also has a set 
of eight machines, and a section of M. Martin's 
condenser is shown by Messrs. Parr, Curtis, and 
egg es t J oe ag the = - 
ish patent. r, S&S. B. , of - 
ford, shows one of Noble's short wool combing 
machines, and one of Lister’s combing machines for 
long wool, the latter being a machine which, from 
the beauty of its movements, is likely to attract 
considerable attention from the general public. 
The machines we have mentioned, together with 
a variety of looms, some preparing gill-boxes, a 
centrifugal pump by Messrs. Gwynne and Co., and 
a direct-acting stewm pump by Messrs. Hayward 
Tyler and Co.—both intended for sheep-washing— 
make up almost all the exhibits in this department 
relating to woollen manufacture. The department, 
however, contains one other exceedingly interesting 
exhibit, which we must not omit to mention here, 
and that is Mr. Mackie’s type-setting machine. 
We have an engraving of this highly-ingenious ma- 
chine in preparation, and we shall, therefore, post- 
pone any detailed description of it for the present, 
merely remarking that it is one of the most attrac- 
tive exhibits in the whole collection. Close to this 
machine, also, the W for printing 
copies of photographs. &c., is being shown, and ad- 
mirable work is being turned out. 

Passing now to the department containing “ sci 
entific inventions and discoveries,” we find a very 
heterogeneous collection of articles, some new, some 
of doubtful age, and some so well known to the 
= that their age can scarcely be regarded as 

abtful. The most attractive machines in this 
de ent, and, in fact, the only machines ex- 
hibited in motion, are the carving machines and 
fret cutters of Messrs. Cunningham and Co., which 
we intend to illustrate shortly, and which are well 
worthy of notice ; albeit, the framing and general 
details of the carving machine have made too 
light to secure that rigidity and steadiness which is 
so desirable in quick running wood-working ma- 


chinery. In this-department, also, Mr. C. W: 
Congpt nts jb akon 
ine one ra, 
models of furnaces for ag eg 0 


ore; whilst Dr. W Cleat tee cn cheteionl 





* Vide page 369 of our ninth volume, 


distance meter, as used by the German military 
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department, and a dynamo-electric mine ¢ xploder, 
both hichly imgenious§ instrumenta, Kel gian 
mining machinery i# illustrate! by modcls from 
M. Briart and M. Guinotte, of the Mariemont and 
Baseoup mines, the former showing a conl-sereening 
machine aud coal tub, the four wheels of which 
are cach carried on a short axle, the sides of the 
wagon being formed #@ as to afferd support te 
the immer and outer these axles; 
while the -latter exhibits an ingenious hoist- 
ing apparatus and an arrangement of expansion 
gear for winding engines, both of whieh we hope to 
describe fully in an early number. ‘Ihe Warsop 
Aéro-Steam Engine Company show a model of a 
Warsop engine with a glass boiler, the latter 
enabling the distribution of the air to be seen; 
while M, Tommasi is the exhibitor of a model of 
an arrangement for utilising the force of the tides 
by causing the rising or filling water to compress 
air, Then there are models of various permanent 
ways, screw propellers, weighing machines, safety 
lamps, coal-breaking machines, drawing instru- 
ments, saroples of cement, luc ifer matches, anchors, 
philosophical instruments, models of gun car- 
riages, aud a Variety of miscellaneous articles; while 
outside there is a short length of Hodgson’'s wire 
tramway, and a Thomson road steamer with india- 
rubber tyres, made by Robey and Co., each in full 
work, and a steam road rolicr from Messrs. Aveling 
and Porter. 

We have, 


bearings of 


we think, said enough to show the 


miscellaneous nature of the collection belonging to | 


the department last noticed; and as we intend to 
postpone detailed descriptions of the principal ex- 
hibits until fatare numbers, we may here close the 
present notice. In doing this, however, we again 
desire to express our opinion that there bas been 
no lack of energy shown on the part of those by 
whor the Exhibition has been organised and its de- 
taila carried out. That, under existing circum- 
stances, they have had an uphill task to perform 
in getting together even such a collection of objects 


of engineering interest as they have succeeded in | 


obtaining, we can most readily believe, and we con- 
sider that they are fairly to be congratulated on 
having established an. Exhibition which, taken as a 
whole, can scarcely fail to be a popular one. 


THE MARTINI-HENRY RIFLE. 
THe paper read on the 27th ult., at the general 
inceting of the Institution of Mechanical Engineers, 


upon breech-loading rifles, and the debate in the} 


of Commons the following evening upon 
the same subject, were evidences of the con- 
certed @ndeayours of a somewhat stron 
to induce the Government to postpone the con- 
struction on a large scale of the Martini-Henry 
rifle until it had been still further reported upon in 
conjunction with other small arms, by a committee 
appointed for that purpose. As Puach 

This attempt at censure was stamped out by 
common sense, evidence, and a majority of 137 to 
73> The opponents of the Martini-Henry rifle, 
and the advocates of other systems, have been, 
however, singularly unfortunate in their demon- 
stration. They waited until the labours of four or 
five years had been finally deliberated and reported 
upon, until the necessary alterations at the Enfield 
Factory had teen ordered, and until the official de- 
termination had been made known for the whole- 
sale manufacture of these weapons. Then the 
opponents to the measure make a final effort to 
postpone, for an indefinite period, the manufacture 
of the new arm. Why the advocates of systems 
other than that of the Martini-Henry, chose such 
an unsuitable time for advancing their opinions, is 
not clear, but it is clear that a season so unpromis- 
ing of sueceas to their motion could scarcely have 
been selected. 

The main objection urged against the new service 
rifle is the unsuitability of the spiral main spring, 
and this and other points of detail are dealt wit 
very ably in Mr, Marshall's paper, which we repub- 
lish on another page. Now, if we refer to the 
evidence given before the Special Committee on 
breech-loaders last January, we find a singular | 
unanimity of influential opinion existing as to the 
suitability, reliability, and the durability of the 
spiral spring. Dr. Pole had no doubt as to the 
superiority of this form of spring, and in evidence 
of ita reliability, he pointed out that at the Enfield | 
Factory there are machines containing spiral} 
springs, each of which makes nearly a million 
strokes per week, and which yet work on 
year without deterioration. Mr. E. Wo 


party | 


remarks, | 


ear after | gave 
had no/ the } artini-Henry is the best weapon that can 





doubt about their fitness for the parpose, and Mr. | ever be. produced, isto assume a finality ofinvention 
Naswyth pointed out that a spiral spring should be | and an end to progress ; nay, we might admit for 
t 


more durable than a flat one, “because the steel | argument’s sake, 


wire, when coiled into the form of a spiral spring, 


hardencd and duly tempered, is more likely to be | adopted. 


at itis possible there exists at 
present @ better arm than the one just finally 
But the line must be drawn somewhere, 


free from eracks and flaws than in the°case of @/ and having obtained a better rifle for arming our 
steel forging of such a form as the-ordinary gun-| troops than any other nation posserses, we must 


lock spring.” Colonel Dixon, the superint 
the Royal Small Arms Factory, at Enfield, stated 
that the coiled spring was all that could be desired, 
and that experiments had shown that it exploded the 
cartridge with a less actual amount of work than the 
flat spring. ‘This and much more evidence, backed 
by the large experience that has been obtained in 
practice, entirely disposes of the arguments which 
are, in fact, little else but special pleading, and 
which go to throw discredit upon this detail of the 
breech mechanism. ‘Thus Colonel Barttelot, the 
other day, based one of his most serious charges 
upon the fact that, amongst the trial arms issued, 
there were some that gave 80 per ecnt. of mis- 
fire. Probably, if the springs bad beep absent 
altogether, the number of misfires would have 
been 100 per cent, The fact was, that in some of 
the trial rifles the coiled springs were altogether 
too weak, being only 26 Ib. instead of 40 Ib., and 
therefore unsuited to their work. What is meant, 
however, by 80 per cent.-of misfires is not very 
clear, seeing that 189,740 rounds were fired from 
the 86 rifles reported, and the number of misfires 
in all these rounds is extremely limited. 

These trials, indeed, went in every way to: sub- 
|stantiate the previous experiences with the arm, 
jand to testify to the good judgment of the Com- 
mittee who had recommended its adoption, whilst 
no perceptible difference is visible in the efficiency 
of the spring after 10,000 or 12,000 routids have 
been fired by it. Nothing can be easier to disap- 
pointed gunsmiths and inventors~to challenge the 
judgment of the Government in selecting the 
| Martini-Henry, and nothing is easier to their advo- 
| cates than to disparage-the mechanism of the new 
arm, or to poiut to’ contingencies which ought to 
happen, bat which do not. Then we are assured 
that the chances are greatly in favour of the gun 
being fired on the slightest possible provocation, 
jand that we. shall in all probability witness that 
| contingency wholesale when soldiers ground arms, 
and so forth. Again, Mr. Soper, who has doubtless 
| an ingenious and a really good rifle, but who must 
|be regarded as a disappointed rival in the great 
| breech-loading competition, said the other day that 
no man in his senses would like to fire a defective 
cartridge in the Martini-Henry rifle, on account of 
| the clearance necessary for the moving parts, and 
| which clearance would permit of a great rush of gas 
backwards, But the facts will not fit in with this 
theory ; the Special Committee made many experi- 
ments with damaged cartridges, and they found the 
breech arrangements thoroughly safe and reliable. 

It was stated the other evening in the House 
that the mechanism was so delicate and complicated 
that it was unfit for a soldier's arm, that the spiral 
spring easily rusted, and would not work. It is 
pardonable that a gentleman ignorant of mechanics 
should condemn a mechanism he does not under- 
stand, as complicated, but it is not pardonable that 
he should make allegations against it, which are 
totally at variance with the protracted experiments 
of the Committee, and the practical experience 
}gained by the every-day usage of the weapon. 
With regard to the cost of the Martini-Henry, the 
excess of which was another sin laid to the charge 
of this long-suffering weapon, we are assured by 
Mr. Malcolm that the excess of cost over the Snider- 
Enfield is within one shilling. True, those two 
hundred and odd experimental arms served out to 
the troops, cost more than 14/. each, but they were 
hand made, and of necessity costly. 

The opponents of the Martini-Henry rifle, whether 
in the House of Commons, in the Institution of 
Mechanical Engineers, or in the columns of the 

ress, are fortunately only wasting their time. 

t would have been a real calamity to the nation 
had their council prevailed, and a new’ delay 
been permitted, while the weaknesses cf the 
arm were being hunted after, and new classes 
tried. In fact, it would have been the story of 
the Special Committee over again, with another 
three years’ work before them, the possible substitu- 
tion of the Martini-Henry for a new system, and 
eventually a repetition of last Friday's business on 
the part of advocates of some other rifle, which 
romise of another advance. ‘To suppose that 


ut of | rest satisfied. The time will come when the Martini- 


| Henry shall be as antiquated as Brown Bess, but if 
we had followed the advice of the obstructive special 
pleaders of the period, that same venerable matron 
would stil have been in the hands. of our army, 
whilst committee after committee were expending 
their energy in overtaking the ignis fatuus of * the 
best arm” which ever eluded their grasp, as it 
skimmed along before them upon the wings of 


progress. 


MR. RANSOME’S NEW STONE. 

Last week we called the attention of our readers 
to a proposed application of the new stone 
Mr. Frederick Ransome has recently brought 
before the public. . Sinee writing the article 
above referred to, a number of experiments hay: 
been conducted to ascertain the power of re- 
sistance tO crushing which this material possesses. 
A series of sixteen specimens were prepared some 
time since, and allowed to remain for ten weeks 
until a sufficient period had elapsed for them to 
harden, ‘They were all alike, ia form and dimen- 
sions, namely, cubes of 4in., corresponding with the 
specimens ordinarily prepared by Mr. Ransome for 
making tests with his. common stone. The result 
of these trials showed a very high power of en- 
durance, varying, however, largely in amount, the 
least power applied to produce fracture under com- 
pression being 38 tons, and the highest 65 tons, 
the sixteen specimens giving an average strength 
of 51 tons. ‘These results = a far higher rate 
of endurance than that of Mr. Ransome’s old stone, 
the average strength of which, at an age of three 
months, may be taken as 30 tons on the 4 in. cube. 

By comparing the results thus obtained with the 
strength of one or two hard stones we see that Mr. 
Ravsome has so far approached Nature, as to 
produce as strong stone by his rapid process as 
she can do with unlimited time at her disposal. ‘Thus 
taking the ultimate strength of granite, Portland 
stone, and Bramley Fall, all on the bed, we find 
them as follows : 

Granite .. 
Portland stone ... 
Bratoley Fall ... 6120 Pd 
The new stone ... ie nes 7145 ‘ 
And again, as compared with artificial stones : 
Pure Portland cement .. 3416 per sqr in. 
The old Ransome stone 4700 = 
Thenew stone ... ese 7145 - 
These results are at least conclusive as to the suit- 
ability and even superiority of the artificial as com- 
pared. with natural materials, so far as strength 
is. concerned, while it possesses, in addition, the 
advantage of uniform texture in every direction. 

It would not be prudent, of course, to assume 
that the ultimate strengths given above are those 
which may be definitely relied upon when the stone 
is produced in large quautities. ‘The difference in 
quality betwecn specimens and the commercial 
article, is, as a rule, too well known to require 
comment, .But, after making the requisite allow- 
ance for this difference, the fact remains that the 
Ransome stone hitherto made has been always 
tolerably alike in quality, and especially reliable 
for its uniformity, so,that it is fair to suppose that 
the new material is equally trustworthy, and that 
its strength would increase with its age. 

It is worth dwelling for a moment upon the vari- 
ation in the constituent parts of the specimens from 
which the above data were obtained. The base of 
the weaker samples was fine silicious sand, the pro- 
portions of the combination being as follows: 

5 parte of fine Maidstone sand 
1 chalk 


8000 to 12,000 Tb. per eqr. in. 
° 2630 ” 


ee silica from Farnham 
 » Portland cement, 
mixed with the usual proportion of ajlicate of soda. 
On the other hand, the stronger specimens were 
composed as follows : 
5 parts of Thames sand 
1; » chalk 
| silica from Farnbom 
| ae Portland cement, 
and the silicate of soda: 

The superiority in strength of these cubes, whoce 
base was the coarser ‘Thames sand, was tod. uniform 
| and well marked to be attributable to any accidental 

causes, and the reason is to be found in the fact 
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that the coarser particles of sand gave 
facilities for the permeation of the mass the 
silicate of soda, and the geet nee 7 greater free- 
dom in the chemical action and reaction by which 
the stone is gradually hardened. Each particle, in 
fact, becomes surrounded and bound to its neigh- 
bours by the cementitious matter created during the 
process. On the other ‘hand, the finer sand 

more closely poe - greater rusietance to 
the silicate of soda, aa rel se awe me so tho- 
roughly concreted. © The information which the 
experiments above deseribe@have thus afforded, 
should lead Mr. Ransome, with the greatest cer- 
tainty, to a selection. Of the Dest *matefial for 
adoption. 

SUBMARINE TELEGRAPHY. 

Suxce our last article on this subject* much has 
been done towards further extensions eastward, and 
we propose in the — notice to fill up the details 
of works executed since that time, September 16, 
1870, and to bring the history of the various im- 








portant extensions down to the nt date, 
Commencing with the Australian cable, 
the portion carried out in the for com- 


pieting the first section between Batavia and Singa- 
pore, has been successfully submerged. This was a 
work attended with some little difficulty, for the 
navigation through the straits was of the miost in- 
tricate character, but owing to the very careful 
navigation of the Sumatra, a Dutch man-of-war, the 
various difficulties were successfully encountered, 
and the landing of the shore end at Singapore was 
accomplished with comparative ease and with much 


ceremony. The lengths of cable payed out were 
approximately as follows : 
knots. 
Batavia shore end 10 
Main cable 548 
Singapore shore end 10 
Total 668 


The depth of water was ineonsiderable, having an 
average of only 20 fathoms, and the total cable was 
payed out with aslack of about 5} knots, equal te 
one per cent. only. 

The whole of the core of this cable was that known 
as Willoughby Smith’s improved core, in which the 
inductive capacity is very much reduced. 

Immediately on the completion of this cable ew 
were at once taken for the submersion of the 
British-Indian Extension Company's cable from 
Singapore to Penang, and from Penang to Madras. 
‘The vessels carrying the cable having arrived at the 
rendezvous at Singapore, the operations of laying 
the cables were at once proceeded with, and the 
whole of the work, iodisiian the landing of four 
shore ends, one through the beavy surf off Madras, 
was completed in a little over three weeks. 

_ The amount of cable payed out in these two see- 
tions was as follows : 


Singapore and Penang Section. 


knota, 
Singapore shore end 86.0 
Main cable ... 819.6 
Penang shore end ... 14.0 
Total 399.5 


The paying out this section was accompanied 
with some difficulties, for two foul flakes occurred, 
necessitating a cut in the cable and considerable 
delay ; the navigation was also attended with some 
difficulty in order to let the cable rest in the most 
advantageous place: ; the route having been most 
carefully selected on the western side of the Straits 
of Malacca, to avoid as much as possible the track 
of ships, and also to secure deep water. The mean 
temperature of the sea is 834° Fahr., and the mean 
depth of water 24 fathoms. ‘The section between 
Penang and Madras was completed without any par- 
ticular diffieulty, although great anxiety was felt in 
consequence of the depth of water not being known. 
The original route between Penang and Ceylon had 
been sounded and the depths known, but the sudden 
change of route fo Madras prevented soundings on 
that line being taken in time. Deep water was 
met with, but no difficulty encountered, although 
from the result of practical experience the depth 
of water appeared to average about 1500 fathoms, 
the only actual deep sea sounding taken showed 
1284 fathoms. The work, however, was successfully 
MOR Doe: ty and telegraph communication almost 
immediately opened. 





* See Exotxeuntne, vol. x., p. 208. 





The lengths payed out were as follows : 


Penang and Madras Section, 
knots. 
Penang shore end... ‘ 3 10 
termediate cable pet Sobe 160 
in cable... ws Aa29 
10 


adras shore end... ove 
i a ae 
Adding to this the Tngth of the Singapore- 
Penang section the total length of this company’s 
cable was 1508.5 knots, ©" 
his*cable at once brought 


The completion of 
England into direct tél@gfaph communication with 
the important points O@ Penang, Singapore, Batavia, 
and the various Straits setti@ments, and the further 
extensions, of which ‘we 

will bring our most distaht Colonies in direct tele- 
graphic communication with us at home. 


These further eo the China Sub- 
marine Company's cable- ; Singa: to Hong- 
Kong, the Australian © *s cable from Java 
to Australia oo Darwin), avid the Great Northern 
Company's China and Japan Extension from Hong- 
Kong to Shatighai, and from Shanghai to Possictta, 

also to Ja ea Rd 

e will take these in the order they stand, deal- 
ing first with the China Subniarine Company. The 
total length of cable manufactured is 1632 knots, 
divided into two sections : i Ne to Cochin 
China, 778 knots; and Cochin China to Hong- 
Kong, 854 knots——1632 knots. 

The total length is subdivided into the following 
types: 













knots. 
Shore ends 70 
Intermediate 805 
Main cable 1257 
Total 1632 


The core of this cable is similar to that of the 
Australian cable, consisting of Willoughby Smith's 
improved gutta-percha, and having a conductor of 
the weight of 107 lb, to the knot, insulated to the 
weight of 140 1b. of gutta-percha to the knot. 

The completed cable gave a resistance of con- 
ductor equal to 94 per cent. of the conductivity of 
pure copper, and the insulation resistance was 200 
million units, at the temperature of 75° Fahr,, the 
capacity (in which lies the improvement in this 
core) was as low as .285 microfarads, showing an 
improvement of about 20 per cent. over ordinary 
gutta-percha. 

The sheathing of the various types of cable was 
as follows : 

Shore ends. The. core served with jute yarn 
tanned, was sheathed with 10 B.B. galvanised iron 
wire of No, 00 B.W.G., .375 in. diameter, 

Intermediate. Sheathing of 10 B.B, galvanised 
iron wifes, No. 6 B.W.G., .200in. diameter. 

Maia Cable. Sheathing of 12 B.B. galvanised 
iron wires, No. 9 B.W.G., .150 in. diameter, 

All the above types were protected outside the 
sheathing with two coats of i yarn laid on in 
opposite directions, and two of Clark's compound, 

‘The whole of this cable is now on its way out, 
and in all probability, before long, we may hear of 
the successful completion of the work. e fol- 
lowing ships were engaged for the work: Agnes, 
Belgian, Kangaroo, and Minna, the cable being 
divided between them as follows : 


knots. knots. 
Agnes. 
Shore end ... ies ma 30 
Intermediate 10 
Main cable 96 
-_— 136 
Belgian. 
Shore end ... eas 66 
Intermediate 95 
Main cable 447 
— 542 
Kangaroo. 
Main cable “6 ‘en 682 
— 582 
Minna. 
Shore end ... ses 40 
Intermediate 200 
Main cable 132 
— 372 
Total 1632 


The gross weight of this cable amounted in round 
numbers to 5000 tons. From this it may be seen 
how important submarine telegraphy has become 
to the shipping interests, the two cables we have 
mentioned having employed as many as eight large 
steamers in carrying them. 

Proceeding now to the Australian Company's 


tow about to speak, | 


section from Hong-Kong to 
snecesefully laid, but we 
cable has been broken near 


at North Woolwich into the Great Northern 
returned from laying the first section), and the 
Africa, and these vessels will very y leave for 
the completion of this work. ‘This cable was 
manufactured by Messrs. Siemens for the Hooper’s 
Company, who made the core ; the arrangements for 
laying the cable are, however, in the hands of the 


<r. 
The previous cables mentioned ..were not onl 
manufactured but submerged by the Telegraph 
Construction and Maintenance oy , who 
have the contract for making and g the un- 
completed China and Australian cables. 

is notice, therefore, brings us down to the 
present condition of the submarine telegraph ex- 
tensions eastward, which promise greatly towards 
the rapid development of conmimerce with our 
colonies and with other points along their routes, 
and consequently of the great increase of their com- 
mercial relations with us. When the various exten- 
sions we have noticed have been completed, the de- 
tails of the works and the various particulars in 
seamen with them will be brought before our 
readers, 


b 








AN INDIAN SHIP CANAL. 


THE proposition to construct a ship canal, con- 
necting the Gulf of Manaar with Palk’s Strait, 


which bas been so strongly urged by Sir John 
Elphinstone, has been brought under the notice of 
the Secretary of State for India, by a deputation 
from the East India Association, which was per- 
mitted to wait upon the Duke of Argyll on Wed- 
nesday last. 

The object of the work is to form a navigable 
channel between the mainland of the Indian Penin- 
sula and the Island of Ceylon, and thereby to avoid 
the circumnavigation of the island, arid some 360 
miles of distance. The conformation of the obstacles 
which now separate the Gulf of Manaar from Palk’s 
Strait is extremely curious, On the north-west 
coast of Ceylon, and belonging to it, is the Island 
of Manaar, and from this there extends for a dis- 
tance of 25 miles a line of rocks and shoals, to the 
pa Island of Rameseram, on the Indian coast, 
and separated from it by about a mile of sea, strewn 
i — boulders rising 8 . above the water 
evel. good many years ago, by re some 
of these boulders, and iowtan up eenyig crooked 
channel was created, which was kept clear by the 
current running through the Palk’s Strait, but 
which was totally unfit for general navigation. 

Along the whole of the coast, from Tuticorin to 
the Island of Rameseram, the shore is lined by a 
row of small islets connected by sandbanks, on the 
other side of which the surf of the Gulf of Manaar 
breaks, and which landlock the channel } be- 
tween them and the mainland. The scheme of Sir 
John "a i is to cut s canal through one of 
the sandbanks for a distance of 260 yarda, giving 
access to @ completely =r harbour 16 square 
miles in extent, and further to make a short ship 
canal across the Tonitory Point, a small promon 
which stretches out toward Rameseram. 
latter work would give direct access to Palk’s Strait, 
and thence to the Bay of Bengal, The estimated 
cost for the work is 90,0007, 

Another important ileme ee out in 
connexion with this ee is tution of an 
excellent refuge instead of the 

posed harbour of Galle. This harbour, beset with 





rocks, and open “to thé full pwell of the Southern 
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Ocean, is also insufficient for accommodation, and 
the difficulties and expense connected with improv- 
ing it are so great, that the idea is for the present 
abandoned. But with the proposed canal, an ample 
roadstead would be provided in the Gulf of Manaar, 
on the direct route the ships would take on their 
way through the new channel. 

The commercial prospects of this work are based 
upon the trade statistics of Calcutta and Madras, 
which at present amount to 2,000,000 tons a year. | 
Of this about three-fourths would pass through the 
canal, in addition to some 200,000 tons of local 
coasting trade, so that there would be some 1} ,700,000 
tons a year upon which to take toll. The tonnage 
rate proposed is 14d., which would yield on the 
above amount about 10,000/. a year. This may be | 
an over-estimate, but the advantages to be derived | 
from the improvement are so great as to make the | 
matter of rege | success of secondary importance. | 

The work, which has so long been urged upon | 
the Government, outside as well as within the | 
House of Commons, has, in common with many | 
other great Indian questions, been shelved, or, at | 
least, received with the languid interest which cha- | 
racterises most Indian debates, great or small. | 
Now, however, that it is being more strenuously | 
urged, and especially now that private enterprise is | 
prepared to find capital to execute the work, there | 

ppears a reasonable chance of Sir John Elphin- | 
tone’s efforts being crowned with success. 





ee eet ee that time to within a very few weeks he bas been a 
FERDINAND KOHN. | frequent, though irregular, contributor to its pages, 
Very unexpectedly and very suddenly, an able | writing mostly upon one or other of his two speciali- 
engineer has been removed from amongst us, leay- | ties, metallurgy and beet sugar manufacture. To the 
ing behind him many, not only to mourn his most | study of this latter industry he had devoted some 
untimely death, but also to feel deeply the loss | years, and had, so early as 1866, become connected 
which the profession has suffered. It is asad, and | with M. Robert, the commercial success of whose 
alas! a too frequent duty that is thrown upon us, to| well-known diffusion process is due, in a great 
place on record the deaths of members of our pro- | measure, to his efforts. 
fession, but it is a task far more painful when we| After the close of the Paris Exhibition Mr. Kohn 
ate called upon to write a few last words for one | continued for some time the representative of En- 
who, besides having been for several years a valued | GingERING im the chief provincial towns of this 
friend, was also an able contributor to the pages of | country until his auiine professional engage- 
this journal. +3 ments compelled him to relinquish the position. 
Ferdinand Kohn, who had completed, within a| Becoming the acting agent for the Siemens-Martin 
few days, his thirty-fourth year, was born on the | process, he was for a long while busied in the erec- 
23rd of May, 1837, in Neu Schloss, Bohemia, where | tion of works on the Continent; of these we may 
his father had been long established as a manufac-/| especially mention the Floridsdorf Steel Works, 
turer of textile fabrics. After passing through the | near Vienna, while the appliances for carrying out 
best of the local schools, at the age of thirteen he | the Siemens-Martin process at the Terre Noire Iron 
went to Vienna, and studied first in the Under and | Works in France, were designed by him and carried 
Ober Real Academies of that city, and afterwards | out under his superintendence. 
in its Polytechnic Institute. In glancing over! Eminently prosperous for so young a man, and 
the number of certificates and testimonials he re- | deservedly regarded as an authority on those sub- 
ceived during the period of his education, we notice | jects he had made especially his own, Mr. Kohn had 
that invariably he obtained the first orders of merit, | during the past year achieved rapid advance towards 
from beginning to end. From the time he quitted | that suecess which would have been assured to him 
Neu Schloss, he ceased to be dependant upon his | had he lived. There is no need to recal the fact 
friends, supporting himself, and paying his fees, | that he always took an able part in the meetings 


through schools and institute, by teaching other | of the Iron and Steel Institute. of which he was a/| 


pupils less able or less advanced than himself. His | member; for it is so recently that he read a paper 
Se training completed, he entered the | there. 
ocomotive shops of the South Austrian railways | read but the other day before the Society of Arts 
under Mr, Haswell. Here he remained for about a | upon the Beet Sugar Manufacture. 

year and a half, and came to London, in 1859, to! 
associate himself with the late Mr. Andrew Shanks, | to devote himself greatly to literature other than 
so well known in England, and still better on the | that connected with this journal. In 1869, how- 
Continent, as an able mechanical engineer. With | ever, he published the well-known standard work 
Mr. Shanks he remained for some years, during | on ‘The Iron and Steel Manufacture,” chiefly a 
which time he developed a considerable business | reproduction and amplification of articles (most of 
in the sale of heavy tools in Austria. In 1862 | them his own) which had appeared in Enoreertc. 
arrived the first —— for Mr. Kohn to be- | In addition to this he wrote a portion of ** Locomo- 
come known to the world. 

was appointed to make the official report upon | which his name appears. 


His last public essay, however, was that he | 


Mr. Kohn was too much professionally occupied | 


In that year he) tive Engineering,” on the title-page and preface of | 
He possessed, however, | were balloted for and declared to be duly elected, including 


WOHLER’S APPARATUS FOR APPLYING TRANSVERSE STRAINS. 
(For Desoription, see opposite Page.) 


Fic. “. 


THE AMERICAN MECHANIC. 

THE peng ad American bas perpetrated a prose 
idyil; an illustrated idyll, too—the subject, the 
American mechanic. The picture shows us the 
honest son of toil at his daily feeding time; the whir 
of wheels has ceased, peace reigns, as he sits upon 
his bench, devouring material and mental food— 
bread-and-butter the Scientific American. We 
are personally asked to rT this picture ; we do ; 
we note the implements of labour laid temporarily 
aside, the vice, the file, the oil-can; a steam valve 
growing into form and beauty under the skilled 
hands of our American mechanic ; we see the watch 
ticking on its nail, indicating the comparative 
affluence of the owner, and hinting at his honest 
eare of the time of his employer; we note his 
dinner can, and the remnant of its contents, and 
—must, we confess it, we see the undoubted smirk 
upon his features as he reads. Oh! esteemed con- 
temporary, we have been bored to death with the 
British workman; take warning, and spare your 
countryman the American mechanic; or if you 
| must portray him, try to hold the mirror up to 
nature ; don’t romance, and do not, pray do not, 

try to make us believe that the honest workman 
would be so wrapt up in the Scientific American at 
dinner time. Your mechanics, often abler work- 
men, because better thinking than our own, do not 
deserve this. 

Having studied this picture, we are told we shall 
be able to understand the mission of the §.4. We 
do, indeed we do; we thought so very much be- 
fore, now all doubts are set at rest. The mission 





| of the Scientific American is to promote Munn and 
Co.'s patent agency. 


Nova Scorias Goip.—The gold made available for sale 


in Nova Scotia from 1862 to 1870 inclusive, was valued at 
3,378,481 dols. This was extracted from 230,460 tons of 


| quartz. 


Tur Iwsrirretion or Crvit Exoryerns.—At the —— 
of this Society on Tuesday, the 2nd of May, Mr. Charlies B. 
Vignoles, F.R.S., President, in the Chair, twelve Candidates 


exhibited machinery for the Austrian Government, | considerable literary ability, and his talent as a | three Members, viz.: Mr. William Jobn Bird Clerke, A.B., 


and the completeness and care with which he) linguist was remarkable, He spoke and wrote 
earried out this work brought him much well-| fluently in English, French, German, Italian, and 
earned reputation. In 1865 he became the re- | of course his native language. 

ponsible representative of Mr. Bessemer for intro- It isto be feared that overwork was the main 
ducing his process on the Continent, especially in | cause of the fatal termination to his brief illness. 
Austria, ‘This connexion first led him to make a| The ink was hardly dry on the last page of an able 
special study of the iron and steel manufacture, a| paper upon the equalisation of the sugar duties 
branch of engineering he followed assiduously from | when the sickness came upon him from which he 
that time ontil the end, when he had become a/ never recovered. 

standard authority upon all matters connected with; We have tried to sketch out the main points of 
the subject. For some time he travelled on the | Ferdinand Kohn’s brief, though eminently useful 
Continent, pancre the interests of the Bessemer | professional career. Of his private characteristics 
process, and making himself thoroughly acquainted | few have a better right than ourselves to speak. 
with all the specialities of steel and iron manufac-|We have known him always the same earnest 
ture in France, Austria, and Germany. All this time, | faithful friend and true gentieman, depreciating his 
however, he retained his connexion with Mr. Shanks, | own attainments, and extolling those of others, 
and only entirely abandoned it in 1867, when he| ever ready to render help where it lay within his 
established himself in Paris during the Exhibition | power, one who had never an enemy, and whose 
season, as the representative of this journal, From | memory none can recal without sadness. 


| Trin. Coll. Dublin, Ex. Engineer, P.W.D., Bombay ; M. Louis 
| Joseph Aimé Thomé de Gamond, Paris; and Mr. Robert Piercy, 
| Great Winchester-street-buildings. Nine genilemen were 
| eleeted Associates, Viz.: Mr. H Chapman, Assistant- 
Engineer, Great Southern of India Railway; Mr. George 
Cooper, General Manager for the Contractors, Central 
Argentine Railway ; Mr. H Tanner Ferguson, District 
Locomotive Superintendent, th Devon and Cornwall 
Railways; Mr. Druitt — Locomotive Department, 
Scinde, Punjaub and i Railway; Mr. Hodgson 
Monteith sg Jones, Broad-street; Mr. Charles 
Ferdinand de Kierzkowski, Great ; 
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WOHLER’S EXPERIMENTS ON THE 
“PATIGUE” OF METALS. 
(Continued from page 300.) 


For applying repeated transverse strains to bars, 
Herr Weiler employed the shown by 
Fig. 14 on opposite page, apparatus being 
capable of testing six bars simultaneously. In this 

paratus each bar is supported at ite ends, a and 4, 
by knife-edges, which are carried by pairs of links. 
as shown. One of these pairs of links—namely, that 


supporting the knife-edge at a—is hung from a pin 


traversing a fixed bracket, while the other pair is | 
hung from the short arm of a lever, ¢d. The) the ég, keyed on the 
longer arm of this lever is pulled downwards by a | rod, p, inwards or outwards, 80 as 
spiral spring applied at /, this spring being adjusted | points of the lever, g &, and 
to such a tension that it just resists the deflecting | ing nuts on the rod, q, an 
force which it is desired to apply to the bar, or, in | be given to the test-bar 
other words, so that the screw, d, is just barely | to this deflection being measured by means of the 


Taste No. V.—Showing the Results of Suhjecting Bars to Repeated Applications of Transverse Strain Varying 





it by the rod, p, whi 
any convenient motive pow 


shaft, 7. 
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Ocean, is also insufficient for accommodation, and 


the difficulties and expense connected with improv- WOHLER’S APPARATUS FOR APPLYI NG TRANSVERSE STRAINS. 


ing it are so great, that the idea is for the present 
abandoned. But with the proposed canal, an ample 
roadstead would be provided in the Gulf of Manaar, 
on the direct route the ships would take on their 
way through the new channel. 

The commercial prospects of this work are based 
upon the trade statistics of Calcutta and Madras, 
which at present amount to 2,000,000 tons a year. 
Of this about three-fourths would pass through the 
canal, in addition to some 200,000 tons of local 
coasting trade, so that there would be some 1,700,000 
tons a year upon which to take toll. The tonnage 
rate proposed is 14d., which would yield on the 
above amount about 10,000/.a year. This may be 
an over-estimate, but the advantages to be derived 
from the improvement are so great as to make the | 
matter of pecuniary success of secondary importance. | 

The work, which has so long been urged upon 
the Government, outside as well as within the | 
Heuse of Commons, has, in common with many | 
other great Indian questions, been shelved, or, at | 
least, received with the languid interest which cha- | 
racterizes most Indian debates, great or small 
Now, however, that it is being more strenuously 
urged, and especially now that private enterprise is | 
prepared to find capital to execute the work, there | 
_ppears a reasonable chance of Sir John Elphin- | 
stone’s efforts being crowned with success 








ee eT that time to within a very few weeks he has been a 
FERDINAND KOHN | frequent, though irregular, contributor to its pages, 

Very unexpectedly and very suddenly, an able | writing mostly upon one or other of his two speciali- 
engineer bas been removed from amongst us, leav- | ties, metallurgy and beet sugar manufacture. To the 
ing behind him many, not only to mourn his most | study of this latter industry he had devoted some 
untimely death, but also to feel deeply the loss | years, and had, so early as 1866, become connected 
which the profession has suffered. It is asad, and | with M. Robert, the commercial success of whose 
alas! a too frequent duty that is thrown upon us, to| well-known diffusion process is due, in a great 





place on record the deaths of members of our pro- 
fession, but it is a task far more painful when we | 
ate called upon to write a few last words for one 
who, besides having been for ne veral years a valued 
friend, was also an able contributor to the pages of 
this journal 
Ferdinand Kohn, who had completed, within a} 
few days, his thirty-fourth year, was born on the} 
23rd of May, 1837, in Neu Schloss, Bohemia, where 
his father had been long established as a manufac- | 
turer of textile fabrics. After passing through the | 
best of the local schools, at the age of thirteen he | 
went to Vienna, and studied first in the Under and | 
Ober Real Academies of that city, and afterwards | 
in its Polytechnic Institute. In glancing over| 
the number of certificates and testimonials he re- | 
ceived during the period of his education, we notice 
that invariably he obtained the first orders of merit, 
from beginning to end. From the time he quitted 
Neu Schloss, he ceased to be dependant upon his 
friends, supporting himself, and paying his fees, 
through schools and institute, by teaching other | 
pupils less able or less advanced than himself. His 
reliminary training completed, he entered the 
leseaniie shops of the South Austrian railways 
under Mr. Haswell. Here he remained for about a 
year and a half, and came to London, in 1859, to 
associate himself with the late Mr. Andrew Shanks, | 
so well known in England, and still better on the 
Continent, as an able mechanical engineer. With 
Mr, Shanks he remained for some years, during 
which time he developed a considerable business | 
in the sale of heavy tools in Austria. In 1862 
arrived the first opportunity for Mr. Kohn to be- 
come known to the world, In that year he 
was appointed to make the official report upon 
exhibited machinery for the Austrian Government, | 
and the eompleteness and care with which he 
carried out this work brought him much well- 
earned reputation. In 1865 he became the re- 
ponsible representative of Mr. Bessemer for intro- 
ducing his process on the Continent, especially in 
Austria, This connexion first led him to make a/| 
special study of the iron and steel manufacture, a 
branch of engineering he followed assiduously from 
that time until the end, when he had become a! 
standard authority upon all matters connected with | 
the subject. For some time he travelled on the | 
Continent, promoting the interests of the Bessemer | 
process, ona making himself thoroughly acquainted | 
with all the specialities of steel and iron manufac- | 
ture in France, Austria, and Germany. All this time, 
however, he retained his connexion with Mr. Shanks, 
and only entirely abandoned it in 1867, when he 
established himself in Paris during the Exhibition 
season, as the representative of this journal. From 





measure, to his efforts. 
After the close of the Paris Exhibition Mr. Kohn 


| continued for some time the representative of En- 


GINEERING in the chief provincial towns of this 
country until his increasing professional engage- 
ments compelled him to relinquish the position. 
Becoming the acting agent for the Siemens-Martin 
process, he was for a Jong while busied in the erec- 
tion of works on the Continent; of these we may 
especially mention the Floridsdorf Steel Works, 
near Vienna, while the appliances for carrying out 
the Siemens-Martin process at the Terre Noire Iron 
Works in France, were designed by him and carried 
out under his superintendence. 

Eminently prosperous for so young a man, and 
deservedly regarded as an authority on those sub- 
jects he had made especially his own, Mr. Kohn had 
during the past year achieved rapid advance towards 
that success which would have been assured to him 
had he lived. There is no need to recal the fact 


| that he always took an able part in the meetings 
of the Iron and Steel Institute, of which he was a | 


THE AMERICAN MECHANIC. 

THe Scientific American has perpetrated a prose 
idyll; an illustrated idyll, too—the subject, the 
American mechanic. The picture shows us the 
honest son of toil at his daily feeding time; the whir 
of wheels has ceased, peace reigns, as he sits upon 
his bench, devouring material and mental food— 
bread-and-butter and the Srientific American, We 
are personally asked to _— this picture ; we do ; 
we note the implements of labour laid temporarily 
aside, the vice, the file, the oil-can ; a steam valve 
growing into form and beauty under the skilled 
hands of our American mechanic ; we see the watch 
ticking on its nail, indicating the comparative 
affluence of the owner, and hinting at his honest 
care of the time of his employer; we note his 
dinner can, and the remnant of its contents, and 
—must, we confess it, we see the undoubted smirk 
upon his features as he reads. Oh! esteemed con- 
temporary, we have been bored to death with the 
British workman ; take warning, and spare your 
countryman the American mechanic; or if you 
must portray him, try to hold the mirror up to 
nature ; don’t romance, and do not, pray do not, 
try to make us believe that the honest workman 
would be so wrapt up in the Scientific American at 
dinner time. Your mechanics, often abler work- 
men, because better thinking than our own, do not 
deserve this. 

Having studied this picture, we are told we shall 





member ; for it is so recently that he read a paper | be able to understand the mission of the S.4. We 


there. His last public essay, however, was that he 
read but the other day before the Society of Arts 
upon the Beet Sugar Manufacture. 

Mr. Kohn was too much professionally occupied 
to devote himself greatly to literature other than 
that connected with this journal. In 1869, how- 
ever, he published the well-known standard work 
on ‘The Iron and Steel Manufacture,” chiefly a 
reproduction and amplification of articles (most of 
them his own) which had appeared in ENGINEERING. 


In addition to this he wrote a portion of ‘‘ Locomo- | 
tive Engineering,” on the title-page and preface of 


do, indeed we do; we thought so very much be- 
fore, now all doubts are set at rest. The mission 


| of the Scientific American is to promote Munn and 
Co.'s patent agency. 


Nova Scot1as Gotp.—The gold made available for sale 
in Nova Scotia from 1862 to 1870 inclusive, was valued at 
3,373,481 dols. This was extracted from 230,460 tons of 
quartz. 





Tue [sstitution or Crvit Exatrerns.—At the Meetin 
of this Society on Tuesday, the 2nd of May, Mr. Charles B. 
Vignoles, F.R.S., President, in the Chair, twelve Candidates 


which his name appears. He possessed, however, | were balloted for and declared to be duly elected, including 


considerable literary ability, and his talent as a 
linguist was remarkable. He spoke and wrote 
fluently in English, French, German, Italian, and 
of course his native language. 

It isto be feared that overwork was the main 
cause of the fatal termination to his brief illness. 
The ink was hardly dry on the last page of an able 
paper upon the equalisation of the sugar duties 
when the sickness came upon him from which he 
never recovered. 

We have tried to sketch out the main points of 
Ferdinand Kohn’s brief, though eminently useful 
professional career. Of his private characteristics 
few have a better right than ourselves to speak. 
We have known him always the same earnest, 
faithful friend and true gentleman, depreciating his 
own attainments, and extolling those of others, 
ever ready to render help where it lay within his 
power, one who had never an enemy, and whose 
memory none can recal without sadness. 


| three Members, viz.: Mr. William John Bird Clerke, A.B., 
| Trin. Coll. Dublin, Ex. Engineer, P.W.D., Bombay ; M. Louis 
| Joseph Aimé Thomé de Gamond, Paris; and Mr. Piercy, 
Great Winchester-street-buildings. Nine gentlemen were 
elected Associates, viz.: Mr. H Chapman, Assistant- 
Engineer, Great Southern of India Railway; Mr. George 
Cooper, General Manager for the Contractors, Central 
Argentine Railway ; Mr. H Tanner Ferguson, District 
Locomotive Superintendent, Devon and Cornwall 
Railways; Mr. Druitt — Locomotive Department, 
Scinde, Punjaub and Delhi Railway; Mr. Hodgson 
Monteith Layard Jones, Old Broad-street; Mr. Charles 
Ferdinand de Kierzkowski, Great -street ; Mr. 
Walter Henry Maudslay, East Greenwich ; Mr. James Rice, 
Assistant-Engineer, Madras Irrigation and Canal Company ; 
and Captain John Lidstone Watts, R.E., Assistant-Secretery 
Government of India, P.W.D., Calcutta. The Council re- 


pee under the provisions of Section IIL, 
VIL., of the Bye-Laws, they hed, 4 ing the present 
\ 4 = 8, a then 


Associate to that of Member _ Benjamin 
Browne, H i ey 
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WOHLER'S EXPERIMENTS ON THE | raised from its support when the desired deflecting 
“ FATIGUE” OF METALS. per ot 
(Continued from page 300.) — mac previously . 

For applying repeated transverse strains to bars,/ ‘The deflecting force is applied to the bar under 
Herr Wohler employed the ys gps shown by | test by means of which 
Fig. 14 om the eapente-2eam apparatus being | is connected to the centre of 
capable of testing six bars mitaneously, In this | the lower end, », has a slot formed in 
apparatus each bar is supported at its ends,@and 4, | which there passes a 
by knife-edges, which are carried by pairs of links, | short arm, g 4, fixed in . 
as shown. One of these of links—namely, that | shaft has a reciprocating rotary motion imparted to 
supporting the knife-edge at a—is hung from a pin | it by the rod, p, which is moved up and down by 
traversing a fixed bracket, while the other pair is | any convenient motive power, which acts on 
hung from the short arm of 2 lever, ed. The | the ég, keyed on the shaft,g. By shifting the 
longer arm of this lever is led dowxwards by a | rod, p, inwards or outwards, i 
spiral spring applied at /, this spring being adjusted | points of the lever, g #, and by means of the adjust- 





























































































































to such a tension that it just resists the deflecting | Ing nuts on the rod, q gt i deflection can 
force which it is desired to apply to the bar, or, in | be given to the test-bar, strain corresponding 
other words, so that the screw, d@, is just barely | to this deflection being measured by means of the 
Taste No. V.—Showing the Results of Subjecting Bars to Repeated Applications of Tr Strain Varying 
within known Limits : 
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stroke of ; 
screw which passes the cross-bar, 
pose test-bar, the of the cg dig 





of various experiments carried out the aid of 
the apparatus we have just described, and it will 
be seen that these experiments those 
already recorded by us, in which direct tensile strain 
was applied to the test bars. 
(To be continued.) 
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SPIEGELEISEN. 
To tus Evstor ov Enotyeenise. 

S1x,—I notice the remarks of Mr. Thomas Morgans on 
this subject in your impression of the 2ist ult. Mr. Morgans 
imagines that i am under a mi v hension as to the pro- 
daction of epi isen at Ebbw IS. thirteen years ag>, and 
also as to product having been at that time thrown 
away. I was informed by Mr. Thomas brown, the then 
managing partner at Ebbw Vale, that the spiegeleisen was 
actually made there, and I haye it in his own handwriting, 
that some of it, which had been thrown over the tip, shoul 
if possible, be recovered and sent to me; and it was sent, 
and when received by me was found to bea true spiegeleisen, 
which Mr. Morgans calis a cold running pig iron. 

Moreover, the said spiegeleisen had been tried in the pud- 
dling furnace and refinery with damoging effects to the re- 
spective linings of those furnaces. As Mr. Thomas Brown 
was then the manager of the Ebbw Vale Iron Works, ! am of 
opinion that he was better informed upon this subject than 

r. T. Morgans. 

I do not know what Mr. Parry, sen., did or did not recog- 
nise, bat as at that time aplagelene was « product unknown 
to most British irommasters, Mr. Parry could not be expected 
to be wiser than his employers. In fact. except to Mr. 8. H. 
Blackwell, and Mr. Charlies Attwood, of Walsingham, neither 
spiegeleisen nor spathose ore were known to the British iron 
trade at the period when the Derby rails were made, not 
from cold running mapgenesic pig iron, as conjectured by 
Mr. Morgans, but from emetnt hematite pig iron, with 
addition of Ebbw Vale spiegeleisen. 

As to the quantity of manganese in the spiegeleisen, now 
made at Ebbw Vale, the mere fact that a specimen of ore 
when analysed gave 9.7 per cent. of metallic manganese does 
not necessarily establish, as a fact, that the spiegeleisen pro- 
duced actually contains in bulk 13 per cent. of manganese 
The analysis of a specimen is no index tothe percentage of 
the bulk of the ore, and if the spiegeleisen contains 5 per 
cent. of metallic manganese on an average, it is as much as 
the late Mr. Henry found in iron similarly produced. 

Not having given any formula, either in hurried writing 
or otherwise, for the production of spiegeleisen, I am ata 
loss to know where to turn to the“ incomplete formula’ with 
which Mr. Morgans taxes me. But as the question is of 
pigs, the “important factors” alluded to by that gentleman 
are possibly “ bacon factors,” and, of course, as pias are for. 
the market, their value, when they arrive in the market, 
may have been seriously affected by the “ rate of driving.” 

As true spiegeleisen of excellent quality has for fifteen 
years past been manufactured by Mr. Charles Attwood in 
Weardale, the mouths of irommasters ought ere now to have 
ceased watering, as the spiegel pig bas been readily obtain- 
able for years. 

It shows great progress certainly, that after making first- 
class spiegeleisen at Ebbw Vale thirteen years ago, they are 
now able to produce 100 tons per week. Possibly in thirteen 
years more ironmasters will have found out the value of 
titaniferous ores, though, at present, they may be condemned 
by those who know not how to employ them. The mere fact 
that Mr. Riley has not been pleased with his titanic results, 
or that Mr. D. Forbes, assisted by Mr. T. Morgans, “ at 
tempted” to reduce titanic ores in a charcoal blast furnace, 
does not necessarily imply that titanic ores are of small im- 

wrtance. A wise man will hardly despise a splendid organ 
sti he knows not how to bring out its harmony. 

There was 2 cold running pig iron made at Victoria, when 
Mr. Brown kindly allowed me to prescribe a burden for one 
of the furnaces there, and this c 1d running pig iron, when 
cast into any required form, could, at a cost of about 7s. 6d. 
per ton, be converted into steel or iron, possessing a sane 
of toughness and tenacity such as I have never seen equallec 
either Getore or gince. Possibly this may be the pig iron 
alluded to by Mr. Morgans. 

And now thanking Mr. Morgans for his little lesson on 
weesees, I trust Re will not think I have been otherwise 
than friendly in my reply to his letter. 

Cheltenham, April 27, 1871. R. F. Mvaner. 


Sas Pavio (Braztz) Ratnway.—This railway is being 
worked with a closed capital account, and even additional 
rolling stock is ta be paid for out of the revenue. This ar- 
rangement could not, however, be adopted if the capital 
were not guaranteed interest at the rate of 7 per cent. per 
annum by the Brazilian Government, which for the past six 
months had to make good its guarantee to the extent of 
about 26,0001. 





ExpPronations on THe Amazon River —The Explorador 
—a description and drawings of which appeared in En- 
GINEERING on pages 269 and 270 of the present velume— 
hed her trial trip last Saturday on the Thames, She is a 
pretty little craft, of Lowmoor iron, built by Messrs. Yarrow 
and Hedley for the National Bolivian Navigation Company 
of New York. She is to make one of the most interesting 
series of explorations ever undertaken in South America. 
Ascending the Amazon, she will be rolled around the rapids 
of the Madeira river, and will then penetrate far into the 
interior of Bolivia and the Brazilian province of Matto 
Grosso; while up the great river Manu-tate she may reach 
almost to the famed city of the Incas, Cuzeo. The I'xplo- 
rador draws 30 in. of water, the same draught as the large 
steamers of the company above named, which are now being 
shipped in pieces from New York for the same destination. 
We bave a large trade with Bolivia credited to Pera and 
Chili through the ports of Africa and Valparaiso, on the 
Pacifie coast; but this commerce makes such a laborious 
transit of the Andes that wo find it impossible to get any of 
the vast and rare products of Bolivia in exchange, except 
Peruvian bark, gold, and silver. The Explorador promises 
to open a a direct route and to greatly increase our com- 
merce with the most interesting country drained by the 


Amenon river. 





MARINE BOILER FITTINGS. 
To tue Eprror ov Exainerniye. 


Srn,—In your number of Exorvsentxe, Apri! 14, in an 
article to marine boiler fittings, you mention the 
cireular that has been recently issued by the Board of Trade 


; 
i 
3 


to their surveyors, and which has reference to slai 
cast iron on boilers, and stop valves. 

In one part of the article it is stated that “ there can 
doubt that to enforce this objectionable order would 
entail much inconvenience and loss on many 
shipbuilders.” Here you strike at the root of 
tion, but 1 think this should not weigh against the 
danger to life and property i on steamers, 
think the instructions lately issued by the Board of Trade 
should bear more on new steamers ¢ those now having 
certificates. ae wa 4 : 

With respect to the requirement uice valves, namely, 
that all pipes passing through the sides or bottom of ry x 
at any place near to or below the load water-line should 
fitted with a sluice valves or cocks attached to side or platin 
of vessel, and so arranged that they can be opened or 
atany time—what ob or on what ground can any 
marine engineer state that such uirements are not ne- 
cessary to the safety of a steamer? I think if he has regard 
to his reputation as a marine engineer, the less said the 
soonest mended on this point. As for cast iron in boilers, 
in all boilers in which the surveyor finds that cast iron is 
employed in such a manner as to be subject to the pressure 
of steam or water, they are directed to report the circumstance 
to the Board of Trade in order that they may receive in- 
structions how to act. With respect to this point it is so 
vague that one would not know how to treat it. It would 
have been better to state whether internal or external fittings 
are meant; it can scarcely mean that cast-iron safety valve 
boxes should not be used; it would indeed be a great extra 
expense to make these of brass. They might as well say the 
eylntee should not be of cast iron because they are subject 
to the action of steam. With regard to cast-iron steam pipes 
there is certainly a great objection to them fer marine pur- 
poses on account of the ship labouring and working in a sea 
way, cast-iron pipes being likely to break, whereas others 
would bend cull ae to the strain. 

Being a practical marine engineer of experience in most 
parts of the world, | have taken the liberty of writing these 
few lines, and in conclusion I may express an opwion that a 
commission consisting of manufacturers, marine engine sur- 
veyors, and superintendent engineers, from the various steam 
shipping companies, might draw out a form that should be 
adopted throughout the shipbuilding and steamship com- 
panies. Having already intruded too jong on your time, 

I beg to remain, 
Yours very respectfully, 
G. Watson. 
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Belfast, Ireland, April 22, 1971. 
NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrppiesprover, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a good 
attendance on ‘Change at Middlesbrough. -There was no 
alteration in the prices, No. 3 being quoted at 47s. 6d. 
Every smelter has orders which will keep his furnaces going 
to the end of this year, and the demand is eo heavy that the 
new works in course of construction will find plenty to do. 
The make will be considerably increased this summer by the 
completion of severa] blast furnaces, 


The Finished Iron Trade.—There is really nothing new 
to report in this department of the iron trade. The demand 
for rails is increasing, and plates are very much in request. 


Engineering.—In all parts of the North of England en- 
gineers are very busy. There are a good many locomotives 
in hand, and marine engines cannot be obtained quick 
enough. _ It is gratifying to learn that the strike at Sunder- 
land for the nine hours’ movement is over, al! the employers 
having now agreed to grant the men what they asked. This 
is no small matter on the part of the masters, for we have 
been informed that it will be a loss to them of about 5 per cent. 
upon the whole of the orders they have on their books. The 
agitation is spreading to other towns and will no doubt be 
ms generally in the northern counties. 


Shipbuilding.—In addition to the list of launches on the 
Tyne, Wear, and Tees, which we gave last week, there have 
been others within the pest few days. The shipbuilding trade 
is in as good a condition as it has been in for years. o-day 
(Wednesday) Mesars. Palmer and Co., of Jarrow-on-Tyne, 
will hand over to the Government officials H.M. frigate 
Swiftsure, sister ship to the Triumph, which was launched in 
September last. 


The River Wear Commission.—The monthly meeting of 
this commission was held last. week, and the trade return 
showed that during March 773 vessels had cleared from the 
port, carrying away @ total of 283,762 tons of coal. The 
revenue amounted to 79202. 16s. &d. against 7480/. 128. 5d, 
during the same month last year. 

The Proposed Swing Bridge at Middlesbrough.— Last week 
we gave the most important evidence before the Committee 
of the House of Commons on this subject. Since then 
several engineers and other gentlemen have been examined 
for the opposition to the North-Eastern Railway Company’s 
Bill, and they declare that the erection of the proposed swing 
bridge would cause an obstruction to the navigation of the 
Tees. This (Wednesday) afternoon telegrams have been 
received at Stockton and Middlesbrough stating that the 
bridge scheme has been rejected. It is to be hoped that 
rather than not improve the railway accommodation the 
North-Eastern Railway Company will decide to make a 
tunnel to which we think there can be no objection. 


M. Schneider Again—Some of the London daily papers 
have copied a report about M. Schneider having purchased a 





land at Stockton-on-Tees for the of 








agreed 
with Lord Fitzhardinge that an application to l’arliament for 
this parpose should be withdrawn, an agreement has 
been made for an line some distance to the west- 
ward of that first and pang from Berkeley-road 
to the dock, and at a distance of a mile from Berkeley. 


The Indian Civil Service—Mr. F. W. Fox, son of Mr. 
Franeis Fox, engineer of the Bristol and Exeter Railway, 
was one of the successful candidates at the last Indian Civil 
Service examination. Mr. Fox passed sixth in order of 
merit. 

State of Trade at Newport.—Trade at Newport dock is 
now again in full swing. Steamers have been loading for 
various forei neg Ay Soom with iron for Dantzic. The 
ore trade from Kiba to Newport, Cardiff, and neighbouring 
ports is reviving. The ore is said to be the finest in the 
world. Freights are firm, more particularly for iron to 
America and coal to the west coast of South America. 
Altogether, a good deal has been doing at Newport of late. 


Cardiff and the Census.—The municipal h of Car- 
diff is found to have a Pr: of 40,684, as compared 
with 32,954 in 1861, 18, in 1851, 10,077 in 1841, 6187 in 
1831, 8521 in 1821, 2457 in 1811, and 1870 in 1801. 


Tunnelling the Severn.—In consequence of the great 
length of the tunnel which has been suggested under the 


Severn, its cost would be very great, and some of the leading 
inhabitants of the district regard the financial success of the 


work as problematical. It is contended that it would be far 
cheaper and easier to throw a bridge over the river at Gat- 
combe. 


Merthyr and the Census.—Merthyr comes out of the 


census ordeal with a population of 61,891. In 1861 the 
town had 49,810 inhabitants. - 
The Osborne.—The royal paddle-wheel. yacht Osborne, 


1536 tons burthen, and 450 horse power, which was launched 
from Pembroke Dockyard some few months sinee, left Pem- 
broke on Sunday for Portsmouth. She was under the com- 
mand of Staff- mander Solflect. 

The Wi Question in South Wales.—Another strike is 
threatened by the uslecne in the Rhondda Valley, A, noset- 
ing of colliers was held on the mountain, bebind the Castle 
Hotel, Rhymney, on Monday, to discuss the propriety of 

iving a month’s notice unless they received a rise in wages. 
t was unanimously resolved, however, that notice should 
not be given, as an advance of 10 per cent. was promised. 

The Forest of Dean,—The iron ore trade continues 
tolerably active ; some demand is experienced from Stafford - 
shire. Hitherto almost ali the ore sent from Dean Forest 
has been depatched to South Wales. The local furnaces are 
in full work. A slight im ement is reported im the de- 
mand for tin plates. Stocks of pig iron are only small. 

Gloucester and the Census.—Gloucester is found to have a 
population of 41,319, as compared with 34,634 in 1861, and 
31,634 in 1851. The largest increase has occurred in the 
south hamlet and Bartons St. Mary and St. Michael, and is 
attributable to the establishment of wagon works and other 
large works at and near the docks. 


Cardiganshire Rivers.—Dr. Frankland and Mr. J. C. 
Morton, two of Her Majesty's Commissioners for the Purifi- 
cation of Rivers, have been proceeding during the last few 
days with an inquiry as to the condition of the Cardigan- 
shire streams. At A with Dr. Frankland stated that 
the Commissioners had found that the preservation of the 
purity of, rivers was by no means dependent upon the de- 
struetion of trade and manufactures, but that aoa profits 
were sometimes made by manufacturers from the refuse, 
which was collected in the course of trade. Dr. Frankland 
instanced alkali works, from the refuse of which a quantity 
of sulphur is obtained, and sold at between 61. 71. per 
ton, while the cleansing or purifying process does not cost 
more than 2/. 10s. per ton. 

South Wales and West of England Goal and Metal Mar- 
kets.—At the last Newport market, Mr. E. Young exhibited 
a samople of Elba ore which the Ebbw Vale Company are 
usip mgs Sam of ore iron, bricks, &e., were also 
exbibited. ge sales of pig have taken place since the 
last meeting at 8 The prise of iron ore io advancing 
to such an extent that the price of pig, rails, and wrought 
iron must be advanced also. 

Gloucester and Berkeley Canal—The directors of the 
Gloucester and Berkeley Canal Company have visited the 
site of new works undertaken near Sharpness Point. The 
land required, 103 acres in extent, bas been obtained for « 
small amount in excess of the estimate, despite the land- 
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to be 
Mr. Pettifer is employed as clerk of the works, and Mr 
Keeling a8 engimeer. 


asmstant 
comprise two wooden piers, a large tidal basin, a lock, 320 ft. of trade 


long and 60 ft. wide, » discharging basin sufiiciently deep to 
receive any vessel which can the 
into the existing canal. 

State of Trade at Merthyr.—The in 
district is still in a somewhat unsettled state, as the 
have been working only irregularly. The iron works have 
been moving on more steadily ; the rail trade especially dis- 
plays activity. The make of pig iron appears to be in- 
creasing throughout South Wales. 


Fast Travelling on the Great Western.— Allusion 
made last week to the eT rapid train service just 
organised by the Great Western way Company, as be- 
tween London and Exeter. The mew quick train will only 
stop five minutes at Swindon instead of tem miputes as pro- 
vided by the agreement entered into seme years since with 
the lessees of the Swindon refreshment. rooms. In conse- 
quence of the abbreviation in the time for stopping at 
Swindon, the Great Western Company has undertaken to 
pay the refreshment room lessees a considerable sum, al- 
though the rental of the refreshment rooms is just 1s. per 


annum. 


State of Trade at Cardiff.—Some rather considerable ship- 
ments of rails have been made of late from Cardiff for 
Canada. The coal trade has not fully regained ‘its ordinary 
course at Cardiff. 

Newport (Alexandra) Dock.—The directors of the New- 
port (Alexandra) Dock, have i a raising addi- 
tional capital to the extent of 100,0002.. With thie object, 
ordinary shares are to be issued at 40 per eent. discount. 


: 
: 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig- Tron Market.— Although the speculative 
business for the past week hae not been very large, still there 
is confidence as to the future prospect of the iron trade. The 
leading shipping brands of. makers’ iron continue very firm, 
especially those for the American market, and this is not to 
be wondered at, as the stocks on the other side of the Atlan- 
tie are getting very low, and ate likely further to decrease, 
as from the latest accounts there does not a to be any 
chance of a speedy settlement of the dispute.amongst the 
workers there. The demand fbr America isso t that at 


Ardrossan there is not a berth to be had. It is stated that | 


the stocks of Seoteh iron kept by the makers at English 
porte are verylow. There has been a little fluctuation in the 
warrant market, the price having gone back 6d. 


ton last | 
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the graving dock as having 500 ft. of floor with en- 
tratices both from Cam own and i , and the 
Victoria Dock works as consisting of the bui of the 
enttance walls and the north pan Beth walls, also the 
excavation, #0 a8 to give a depth ly equal to that of 
Camperdown Dock, which is 28) ft. below: high -water at 


spring tides. Mr. Cunningham stated that the plans had 
been approved by Mr. Harrison, the lting engi ; 
they were also generally approved of by the committee. It 
is expected that Mr. Harrison will visit Dundee on an early 
day to advise the harbour trustees on the subject of these two 
undertakings. 


Sir William Thomson's Patent Syphon Recorder—Mr. 
White, philosophical instrument maker, Glasgow, has now 
on view a patent ae recording telegraphic instrument, 
the invention of Sir William Thomson. On Wednesday last 
the instrument was connected with a wire on the London 
| circuit, and in the presence of a number of gentlemen con- 
| nected with and interested in telegraphic business, a series 
| of highly suecessful experiments were. made, It was found 
| that the syphon recorder instrument, which is intended chiefl 
| to supersede the mirror instrument for submarine work, is 
| capable of giving off messages at the rate of 120 words per 
minute. 


FORFIGN AND COLONIAL NOTES. 


; 

Brazilian Steam Navigation —New and larger steamers 
i for service on the coast line between Rio and Para, are in 
| course of construction. 


Recife and San Francisco (Pernambuco) Railway—Some 














week. The fall was doubtless due to the fact: that certain |. j4itional rolling stock has been shipped to Pernambuco for 


parties were realising, as it is the general opinion of the best 
authorities that there was no great fallin the price of 
iron. During last week the 
was advaneed 6d. per ton, but in all other eases there was no 
change. Coltness and Gartsherrie No. 1 both quoted at 63e., 
other brands varying down to 54s, 6d. for No. 1 and 53s. 6d. for 
No. 3. The market this week is again firm a good business 
being done yesterday at 55s. 7d. to 55s. 9d. cash, and 55s. 104d. 
to 56s. one month ; and to-day’s prices having ranged from 
55s. LOd. to 56s. 11d. cash in a few days, 568. to 66s. 14d. one 
month, sellers at 55s. 10d. cash. Last week's shipments 
of Seoteh pig iron were unusually large, being 10,309 tons 
foreign, and 8159 tons coastwise, making @ total of 18,468 
tons as against 12,432 tons in the corres ing week of last 
year, ‘There is a good deal of Middlesbrough iron eon- 


tracted for, to be delivered in Scotland this year, and this, | 


coupled with the fact thaf the iron from the Cleveland 
district id finding its way into the American market, is 
causing some anxiety among Scotch makers and merchants. 


The Finished Iron Trade-—The whole of the finished iron 
works continue exceedingly brisk, especially for all kinds 
of iron required for shipbuilding purposes. Orders. from 
America, India, and Australia are coming, fast to, hand, and 
there is no doubt that a _presperous season has opened for 
this branch of trade, F building iron is in such great 
request that the Scotch m cannot overtake their orders 
fast enough, and the consequence is that the English firms 
are booking large orders. e well-known Yorkshire Com- 
pany has already done business this year in the Glasgow 
market to the extent of about 16,0002., while during the 
whole of last year that amount was not Gientileds tubs: 
making, both m the Glasgow and Coatbridge districts, is 
re busy, and most branches of the iron trade are in 
2 somewhat similar state. In marine engineering the activity 
is still continuing. An important ion of one very latge 
marine engine establishment is merking ight and day con- 
stantly, and bas been in that estate for the last three years. 


The New Patent Blast Furnace at Calderbank.—The 
working of this furnace, constructed on the patent of Mr. 
Ferrie, the manager at the Monkland Iron Steel Works, 
continues to be most successful and satisfactory. Other two 
furnaces are at nt in course of construction on the same 
plan, and in edhition to these, a small furnace is being built 
on the method of the third modification of the patent, by 
elongating the throat of the ordinary furnace, without the 
neeessity of having vertical walls or flues in its interior. 
This furnace is expected to be in operation this week. The 
modification is to worked in two ways; first, by allowing 
the waste gases ascending from the lower part of the furnace, 
86 well as those generated in the interior of the throst. to 
pass by means of oblique or transverse openings in the 
iming into flaes formed by the cireular space surrounding 
this exterded portion ; and secondly. by reversing the oblique 
paseayes in the liming, so chat part of the gases passing up 
into the flue in an iguited state may pass through 


| 


: of pig | riages, two break vans, and twenty eovered 
price of Dalmellington pig iron | irtsasive repairs have also been warviad out in the rolling 


this line. The shipment comprises six third-class car- 


goods wagons. 


stock and permanent way of the line; the working expenses 
of which during the last six months were consequently some- 
| what larger than usual. 


| Street Railways in Philadelphia —There arel7 ger 
| stteet railway companies in Philadel hia, and they have 

carried out between them 184 miles of line at an aggregate 
' cost of 5,975,324 dols. The ag; te number of cars at wotk 
| Inst year was 733, and the companies owned between them 
| 8990 horses and mules. The aggregate number of passengers 
jearried last year was 65,400,926; the aggregate ts 
| were 4,093,962 dols., and the seqrensic expenses 2,650,506 
|dols. These figures showed a ease of 264,911 in the 
| number of passengers carried last year, an increase of 
| 45,894 dols. in the working expenses, and an increase of 
| 568,738 dols. in the traflic receipts as compared with 1869. 


Indian Forests—During the last eight years the revenue 
| derived from the State Forests in British India has incteased 
| from 35 lakhs of rupees to 47 lakhs of rupees ; but the charges 
| have increased in the same period from 18 lakhs of rupees 
to 45 lakhs of rupees, so that the net reventie collected 
has actually for the time diminished. 


Ceylon Harbours»—Mr. Robertson, an engineer sent out 
from England, has been in inspecting the ebast and 
harbours of Ceylon. Mr. pronounces Tuticorin an 
exeellent harbour requiring no artificial improvements. 
While in the south of India Mr. Eoberteon decided that a 
lighthouse ought to be built-at once on Cape Comorin and 
that the harbour of Cochin should be improved. 


Western Australia.—A company has been formed in this 
colony, with a guarantee of interest from the Colonial Go- 
vernment to carry out « system of telegr: communication 
between the principal towns of the colony. “The lire 
to be established embraces the remote towns of Geraldton in 
the north, and Albany in the south: The distance between 
the two towns is about 600 miles. Having regard to the 

a | of Western Australia, this new enterprise roust 
reg as a bold one. 


Railways in South Australia.— Surveys for a line 200 
miles north of Port Augusta have been ¢o: ed, with the 
exception of a short alternative deviation, which was under 
examination at the last dates. The surveys were carried out 
in three months, end pe of the line will shortly be eub- 
mitted to the Colonial Parliament. A loan for the works 
will probably be raised in England. 

Toronto, Grey, and Bruce Railway.—Canadian 
state that this ime will bs apne to Oneatgeditie' oa 
Mr. Fairlie and other distingui strangers are ex to 
attend the inaugural ceremony. It is further expected that 
the line will be opened to Mount Forest'in October. When 
this result is attained the y will have a line, some 90 
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ings and act directly in this state upon the materials, | mites i , built’ within two years of the turning of the 
zone o ¥ w . : : on ‘ : 
topped, and if it is desired tpaitilise all the gases, « bell and | 5 TM. Bae: anaheyaaetueee. 
one spplantG eos Wie second arrange- | Gorman war, but, taking 1870 av-« whole, the of 
ment the furnade ie 10. be: the year some advance that of 1869. ‘The 
Clyde Shipbuilding average "elgate etii 
ontinues pr the basin im the first year was. 63,768, and in the 
been, both site oh second half i hegte gh ck Se Sena es 
— - 
spontian Saaanaiaee stated in the Viceregal em seat oH 
€ Indian was 
pect of the present Sod that the pov nocrtgte nearly 


miles, showing an coat of no less ) 
mle nd requving an sveroge grow of 18008, 

mile per annum, or ‘about per to cover. 
guarantee. 

Central P Raiiroed —The eatn of the Centys! 
Pacific in Mareh ” dollars against 
488,882 dollars in March, 1870. Tho of 
the road im the three of this year were 1,602,328 


pete = mah a 

dollars, against 1,295,612 dollars corresponding e 
of 1870, showing an imerease in the first quarter of this 
year of 806,716 A 


, Ehode Island, &e. Eventually the commissioners fer 
ovyingg oat the tie that the should be sup- 
plied the Kingston Works and a Nova Seotian Com 
at 12,000 dollars each. a Bag, iit on 
these terms. The t of Canadian industry had 


something to do with the ion of the commissioners. 
Nova Seotion Coul—Coal mining ig covsidered. to. be 
muking steady progress in Nova Scotia, The quantity raised 
last year from the mines of the colony was 626,709 tons, 
giving exsployment on an average to persuns, 285 horses, 
and 69 steam engines. : 
aie Railroads.—The highest level above the sea over- 
come by the American Pacific Railroad is 8262 ft. It is 
estimated, however, that the highest level above the sea 


which will have to be overcome by the line to the Pacific, 
projected by the Dominion of ja, Will not exceed $750 (t, 
Exsen.—Letters from Essen point to a speedy revival io 
early ail 


that im t stronghold of German industry, 
Ge kode ae o o had been carried away by the 


war 
have returned ; and the locomotives, trucks, and staff of the 
railway lines ate now again devoted to pacific pursuits, A 
great improvement in business is consequently anticipated. 








THE VALE OF CLYDE TRAMWAYS. 
On of the numerous and by no means unimportant Jills 
Jeti to 


g tot ¥ accommodation, at present on its pas- 
sage through Parliament, is that of the Valeof Clyde Tone 
ways. These pregenns tramways form four se of 
communication, the first being from the au’ line of 
the Glasgow Street Tramways to Parkhouse Toll, at the 





of double tramway ; and the fourth is 7 miles 
4 furlongs and 4 chain lene. ant soul of 6 miles.7 fur- 
of double, and 4 fi 33 chains of sing!e 


this Bill. The mode of construction proposed is the sam 
as in Liv , and Glasgow, the en | 
4ft. &% in. The estimated cost of the works is 1 » an 


the company undertakes to maintain the portions of the road 
tr 


lying between the outer rails of the tramways and 16 in. on 
each side beyond 

In th Paisley the tramway will have to 
traverse narrow st the narrowest being upon the old 
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RECENT PATENTS. Committee were doing good service in clearing those 

Tue following specifications of completed patents are all Feetans ate bee howe put to that, vot, if He Song ng 
dated within the year 1870; and that year should be given — me gy ay ae a would 
in ordering them, at the annexed prices, from the Great Seal highly useful, bet os service tS. would be 
Patent Office, Chancery-lane. forming a ing Committee, it would obviously be ex- 
(No. 1619, Is, 84.) Henry Brinsmead and Richard tremely ; lessen the of the Ad. 
Lyons, of Ipewich, patent various in Ge may Wy ng Difficulties such « Committee 


arrangement and constructive details of thrashing machines. 
We cannot describe these plans in detail here; but we 
may mention that one feature of the arrangement proposed 
consists in the machine with two thrashing drums 
and arr: these drums so that they revolve on vertical 
axes. 

(No. 1622, 1s. 64.) John Robert Jefferies, of the Orwell 
Works, Ipswich, patents fitting double or multiple furrow 
ploughs with two lifting wheels so arranged that the plough 
when lifted is balanced on them and can be turned 
with great facility. We gave some particulars of these 
plans in our notice ef the last Smithfield Club Show. 

(No. 1624, 2s. 6d.) John Henry Johnson, of 47, Lin- 
coln’s-inn-fields, patents, as the agent of Auguste Ponsard, 
of Paris, a variety of forms of regenerative gas furnace 
which it would be impossible for us to describe briefly, but 
which we may mention as worthy of the attention of those 
interested in the use of such furnaces 

(No. 1687, 64.) Curtis Tuttle Forrest, of San Francisco, 
U.S., patents a most unpromising form of compound rail 
intended as a substitute for solid rails of the Vignoles 
section. 

(No. 1641, Is.) Walter West, of 9, St. Paul’s-road, 
Camden-town, and Daniel Kemp West, of 7, Lidlington- 
place, Oakley-square, patent arrangements of cotton presses 





in which the bydranlic plunger is made to act upon the 
follower of the press through the intervention of links and | 
levers so arranged that the pressure upon the cotton in- | 
creases in intensity as the material becomes compressed. | 

(No, 1644, 6d.) George Tomlinson Bousfield, of Lough- | 
borongh-park, Brixton, patents, as the agent of Henry | 
Baldwin, janior, of 522, Walnut-street, Philadelphia, U.S., | 
subjecting a stream of melted slag to the action of a jet of | 
air (by preference heated) and thus producing a kind of | 


mineral wool, the fine filaments of which are blown off into i 


a collecting chamber where they are retained. The material | 
thus obtained is stated to be applicable for coating steam | 
pipes, hot blast pipes, &e. 

(No. 1651, ls. 4d.) George Lodge, and George Sheard, 
of Leeds, patent arrangements of movable fire-bars which | 
we could not describe briefly. We may remark, however, | 
that these arrangements are such that every alternate bar 
can be raised so as to increase the admission of air to the 
fire. The patent also includes the introduction into the 
boiler flues of arrangements of “bafflers” for causing the 
gases to follow a serpentine course. We certainly do not 
admire the arrangement of boiler flues with “ bafflers” 
shown on the drawings accompanying the patent. 

(No. 1663, 8d.) William Long Wrey,of the United 
Service Institution, patents an extraordinary method of 
propelling vessels. Mr. Wrey proposes to fit vessels with 
what he is pleased to term “hydrostatic pressure tubes,” 
these tubes opening below the water-line at the stern of the 
vessel or other convenient point, and being full of water, 
which, according to Mr. Wrey, furnishes “a resisting 
medium to the thrust of the propeller, which propeller may 
be a piston-working in a cylinder fitting tightly, though any 
kind of propeller, such as a plunger pole, working through 
a stuffing box, a screw or other kind of propeller that can 
be made to work in the tube or tubes may be adopted if 
desired.” To estimate this “invention” at its full value it 
must be clearly borne in mind that the “ hydrostatic pres- 
sure tubes” communicate with the exterior of the vessel at 
one end only ! 

(No. 1665, 84.) John Scaife, of Leeds, patents knitting 
or weaving woollen waste, flocks, &c., into band to be used 
for packing stuffing boxes, &c. Mr. Scaife claims that 
such packing is more elastic and durable than that made 
from vegetable fibre. 

(No. 1667, 1s. 6d.) William Fisken, of Stamfordham, 
and Thomas Robert Hay Fisken, of Leeds, patent arrange- 
ments of steam cultivating machinery which we cannot 
describe briefly. 

(No. 1675, 1s. 104.) William Edward Newton, of 66 
Chancery-lane, patents, as the agent of John Benjamin Root 
of New York, methods of constracting water tube-boilers. 
We may perhaps have something to say of these plans 
hereafter. 

(No. 1679, 10d.) Robert Thomas Yeadon Johnson, of 
Stockton-on-Tees, patents two forms of rotary engine, one 
of which is shown by the annexed sketch. This engine, 
like almost all rotarys, is, we fear, calculated to be a very 
extravagant steam user, the arrangement necessitating a 
far too early exhaust. The two sets of ports, &c., appear 
to have been introduced with a view of balancing the pres- 
sure on the shaft, but little consideration is required to 
show that no such equilibrium is obtained. The engine 
would, in fact, be improved by doing away with one set of 
ports, one sliding partition, and one slide valve. The other 
arrangement of rotary engine included in Mr. Johnson's 
patent is similar to the above, except that it is provided 
with but one sliding partition and that the admission and 
exit of the steam take place continuously through two ports 
situated on opposite sides of this partition, there being no 
moving slide valve. This arrangement is open to the 





serions objection that at one part of the revolution the 
steam and exhaust ports are in direct communication, and 





steam might blow through the engine without producing 
any motion of the piston whatever. 

(No. 1684, 8d.) John Walker, of Mansell-street, Aldgate, 
and Adolphe Ernest Ragon, of Cottage.road, Paddington, 
patent constructing vessels with a belt around them, ex- 
tending from about 2 ft. below the water-line, upwards, 
thus giving a midship section resembling the subjoined 
sketch. The belt is to be divided into water-tight compart- 


; 


~ 





ments, and is to fitted up for passenger accommodation or 
the stowage of goods. It is claimed amongst other things 
that this mode of construction will prevent rolling, and this 
it probably may do; but it appears to us, that as compared 
with ordinary models, it will also greatly increase the 
amount of skin friction due to a given displacement, and 
so render a greater propelling power necessary to obtain a 
given speed. Under certain circumstances, however, the 
system may, nevertheless, be worthy of adoption. 

(No. 1691, 1s. 6d.) Benjamin Joseph Barnard Mills, of 
35, Southampton-buildings, patents, as the agent of James 
Montgomery, of Livingstone, U.S., some curious arrange- 
ments of screw propellers which we cannot spare space to 
describe here. What do our readers think of the plan of 
fitting a screw propeller with a toothed rim and driving it by 
a pinion on the prolonged crank shaft of the engine gearing 
into this rim? (!) The patent also includes an arrangement 
of vertical trunk engine in which the steam after acting 
on the annular piston area surrounding the trunk is allowed 
to expand into the other end of the cylinder; anda curious 
arrangement of vertical boiler which we do not feel inclined 
to illustrate, and which we could not describe clearly unless 
we did. 





PARLIAMENTARY NOTES. 

Ow Thursday evening, the 28th of April, the First Com- 
missioner of Works, in to a question put by Mr. Hard- 
castle, refuted the absurd rumours that have been set afloat 
regarding the stability of the Albert Memorial. Mr. Brassey 
age an alteration in the duties of the Controller of the 
Navy. He pointed out that in spite of the advantages the 
public dockyards possessed over private establishments, the 
cost of work turned out by the former was 10 per cent. 
higher than that of the latter, and he maintained that this 
excess was partially due to the extreme concentration of 
detail and management at Whitehall. The duties of the 
Controller also had of late been increased, and it was im- 
—_ for him to perform thoroughly his manifold duties. 

e suggested, therefore, greater freedom of action in the 
dockyards, and less minute administrative work at Whitehall. 
He pointed out that at present the titles and pay of the chief 
a ee in the nee Spe were unsuitable = in- 

equate, that with more nsibility bi 
salaries shouldbe siven. The t apelees of en 
was unsatisfactory. The lowest grades of advancement were 
settled at Whitehall, and not on the spot. The present 
— was especially detrimental, too, owing to the injurious 
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ges involved in the alterations of Governments. He 
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the United States before further powers were 
ee — Mr. For- 
tescue year's Act, gave to 
local , to build iramways i they chose to dow, and 
if not to permit companies to t The local autho- 
rilies had in no case availed themselves of this privi but 
schemes 


On Tuesday evening Colonel H. Lowther put a question 
relative to alleged action of the Government 4 i 
certain liabilities ineurred by the late Captain Burgoyne on 








EXPERIMENTS AT SHOEBURYNESS. 


Yesrerpay was a field day at fe oe! gr mes the oceasion 
of a very ing of the heads of departments, and 
i being the carryin 


out of a 
series of © i in! to both of the 





wished that the office of Controller should be abolished, and 
that the second sea lord be put at the head of the dockyards 
and constraction departments. The efficient staff the 
Constructor should be increased, to leave that officer more at 
liberty to give personal supervision to the different dock- 
yards, and he moved “that it is expedient that the Con- 
troller of the Navy should be relieved of a portion of his 
responsibilities by giving more independent authority to the 
local officers of the dockyards.” ‘The motion, however, was 
withdrawn after a short discussion. 

Sir John Elphinstone, with reference to the question of 
naval construction, that a smal] Committee, com- 


posed of scientific and naval men, be agree —— with the 
8 


to investigate the designs of all 
proposed to be built for the service of the Royal Navy, and 
to report to the Board of Admiralty as to their stability and 


tness in other to fulfil the for which they 


are intended. In answer to this, Mr. ted out 
that a Committee would ve the effect of relieving the 
Admiralty of responsibility, i 


carriages were on the old Moncrieff pattern, whilst the third 
one embodied Captain Moncrieff’s recent improvements, 
whereby the trunnions of the gun are carried in the elevator 
and greater simplicity of construction is d. The ad- 
aH oy e were — t both 
carriage wor! ¥ 

Practice was then made from 1(-ineh ead Duineh 
i i perimental case- 

mate, the practice —— The next experiment was the 
i i from the 9-inch gun at a —— = 
the ex- 
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CLELAND’S GAS EXHAUSTER AND 


EXHAUSTING AND WASHING GAS. 
On a Direct Action Method of Exhausting, Forcing, and 
Washing Gas by Steam.* 
By Mr. Wirt11am Crgtanp, of Linacre Gas Works. 

Tus invention is named the direct action method of ex- 
hausting and washing gas by steam, because it aims at 
superseding in these operations the use of steam engines, 
and of exhausting and pumping machinery; by bringing 
the steam into actual contact with its work. 

The retorts used in the destructive distillation of coal and 
eannel, being made either of coarse fireclay or of iron, and 
both kinds becoming very leaky by use, there would thus be 
a serious loss of gas if means were not used to prevent it. 
One of these means is exhausting, pumping, or sucking the 
gas from the retorts. 

A variety of exhausting machines are now in use. Some 
are rotary, and others are reciprocal and alternate in their 
action. 

The crude gas, as it passes from the retorts, is mixed with 
the vapours of tar, water, ammonia, and other condensable 
vapours. These are removed, to a great extent, by simple 
eooling in the condensers, and in the mains leading to the 
condensers. 

The condensers generally consist of a series of vertical 
pipes, the outlet of each pipe being connected to the inlet of 
the next in advance, and these connexions being alternately 
at the top and bottom, so that the gas passes through them 
in a continuous up and down stream, the liquor of condensa- 
tion flowing off from the bottom of each pipe. 

After passing the condensers, the gas still contains volatile 
salts of ammonia. These are generally removed by what is 
ealled serubbing. The gas is passed upward in cylindrical 
vessels, through which a constant shower of water is dis- 
tributed, dissolving and carrying down with it the am- 
moniacal salts, the resulting solution being what is known 
as gas watér, or ammonia liquor. The is passed in suc- 
cession through two, three, or more of these “ scrubbers,” 
each provided with ite pump and distributing apparatus. 
The same water is passed through many times, until it is 
sufficiently charged with salts to be commercially valuable. 

After this hasty and imperfect sketch of the means hitherto 
used for exhausting, forcing, condensing, and washing gas, 
we may proceed to consider the direct action method. 

It is well known that a current or stream of any fluid, 
moving through any fluid medium, produces, or tends to 
produee, around itself a current in the fluid medium. 

For instance, if we blow from the mouth through a small 
tube, which projects into a larger tube open at both ends, the 
interior stream of breath sets in motion the whole body of 
air in the outer tube, causing at the further end a copious 
outflow, and at the near end an inflow. This effect has been 
termed lateral induction. The outer current is named the 
induced current ; the exterior tube the induction tube ; and 
the interior tube the projector. Substitute for the interior 
tube filled with air, a gas main of the proper diameter, filled 
with gas, communicating through the outlet with the gas- 
holder, and through the inlet — the retorts ; substitute free 
the central jet of breath a jet igh pressure steam, 
you have oS anes a working saan complete in all 
its essentials. - 

The diameter, or the transverse sectional area, of the in- 
duction pipe is important; inasmuch as the power of the 
current in that pipe is directly proportioned to its velocity, 
and its velocity is inversely proportioned to its transverse 
sectional area. 

The induction pipe must be so contracted as to enable us 
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to command a velocity equal to the highest pressure 
have to encounter. "The ‘tte induction pe tog 


of mixed steam and gas will not be confined laterally, 
to offer the necessary resistance to the back , and to 
prevent an eddy or return current the induction 


pipe. Its length must be proportioned to 


ori of the steam projector, , of course depends on the 
quantity of gas to be passed in a given time, ite resistance, 
and the pressure of steam in the boiler. 

In practice a projector with orifice § in, diameter, and a 
cylindrical induction pipe 3 ft. long and 4 in. diameter, have 
been found sufficient to pass 50,000 cubic feet of gas per 
hour, against a back pressure equal to 13 in. of water, and 
to maintain a — vacuum of 2 in. in the hydraulic main. 

Besides the simplicity of this method of exhausting and 
foreing gas, and the small cost of the apparatus ired 


WASHER. 
Fi 


ulating stop valve, i, j induction pipe. &k are portions 
of tb pit tant: The su ferred hig yea a self- 
acting water governor (Fig. 2), which is same in prin- 
i used with exhausters, 


The motion of the beam, y, is transmitted tho 
weighted chain and rod, ¢, which is connected to a or 
lever, attached to the spindle of the valve, i, which 
spindle, fitted with a serew and nut of hi i 
opens and rapidly with the rise and the 
governor. 


In the steam jet, or direct action exhauster, we have no 
machinery to control ; the moving power being simply « jet 
of steam, acting directly on the gas, and the steam 
acting directly on that jet, the effect of the regulator in 
raising and lowering the vacuum is instantaneous, and any 

to irregularity is immediately checked. 

fe ra ai ore taaeeremeheemenice 
which it can to a large or small production 
gas. eS a te oe 
the i or ithin o 





advantages which any one can see ata , there is an- 
other advantage which any one onastiodiy uainted with 
the manufacture of gas will appreciate, ome, steadiness. 
The inflow and outflow being continuous and i 


, 80 
is the vacuum, and so is the are, It is subject to little 


or no irregularity, except what arises from i y in 
the supply of steam, and that irregularity no of ex- 
haustion can avoid. The case is very different with ex- 


hausters constructed on the pumping principle, or with an 
other exhausters in which the ie ond outflow proceed a 
Ips and surges ; and to this objection nearly all other ex- 
usting apparatus are liable. 
es gr ys controlling the steam engine and other 
mac’ . ior checking or their , in 
order ay oe or lessen their en action, rr to 
the difficulty of securing a steady vacuum by any exhausti 
machine. ie the vacuum is too low through lack of pom 
the inertia of the fly-wheel and of other moving parts must 
be overcome before the speed can be ht up. If the 
gow fe too great, their impetus is but ly reduced. 
ence the duration of such irregularities is necessarily some- 


what prolonged. 

To make the advantage of Gucinen: sapenah t.9 8 & 

necessary to glance at the arrangement and use of the 

oo sao i het 
ydraulic main is a gas main pi in a hori- 

zontal position, and kept about half full af water. 


main; for, 
the retorts are open, atmospheric air might be drawn in. 

Now, supposing the vacuum to be steady, and the hy- 
demain seals to bo los: na tte indented to bacsee 
with safety relieve the retorts of nearly the whole of the 
pressure produced by these 3in. of water. But as the 
vacuum is unsteady, we are compelled to work with a lower 
average vacuum, which, practically, means increased 
sure in the retorts, increased leakage, less durability, and 
yy ae me 

ig- 1 shows a longitudinal section of the direct action 
exhauster, the arrows pointing in the direction of the cur- 
rents. A denotes the central steam injector, fitted with 





ns eae Auk ieee o sag ines and 
yw 
machinery intervene. Should the aati Ieceanen 
beyond the full capacity of the steam i or of the in- 
duction pipe, two or more extra jete may be brought into 
operation, as shown in Fig. 3. Here we have three 


range than is 


the gocea Colada to be that tho purif, 

opinion seems t ifying effect 
of the water is greatly increased by “ serubbi ro het is, 
by friction between the liquid and gas. Accordingly i 
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leading to the compartment, 6’; which it is well to protect 
by an air-jacket, or other suitable ee to prevent the 
mixed steam and gas from condensing till they enter the 
vertical pipes, ¢’, so as to secure an uniform flow of condensed 


liquor through those pipes. ¢’ ie the condensed liquor com- 
t; f ‘ 


rtment j for the ; g/ the syphon outlet 
lor the | Le number ike el pipes, of 
relative! 5 and considerable length, is to be 


diameter, such as are 


preferred to s emaller aumber of 
ir united transverse 


generally used for gas condensers. 
greater 


area is = sae Son ainnof Se Slee a Be eaeies 
pe. Thus inatead of passing rapidiy through these 
Le continuous stream, and with its 


fee im one 
quor as som gs it is formed, as is the mode in the usual 
gas condensets with vertical pipes, is divided into a number 
of slowly moving downward streams. Time is thus allowed 
for the, cooling to cireulate in currents produced by 
changes of tem ure, so that it all comes within the in- 
fluence of the eotling and washing surface while still in the 
upper part of the pipes. There condensed liquor is chiefly 
formed, but not too copiously, and as it trickles: slowly down 
the interior surfaces, the circulating currents atill continuing 
through changes in temperature and specific gravity, the 
liquor has time to@xert its solvent power on the ammoniacal 
salts, and to attain the desired strength before it reaches the 
liquor compartment. Condensation is also promoted by thus 
causing the gas to travel in an opposite direction to the 
ascending currents of air on the exterior of —.. 
Pipes of larger transverse area may be with great 
how if oeeupied by some light and loose materia], such as 
tga forse, <r wood shavings, the purpose of thoroughly 
breaking up the gas, and offering to it @ lntger tasking 
surface, wet with condensed liquor. The apparatus thus 
becomes a set of self-acting condensing scrubbers, capable of 
yielding liquor of high degrees of saturation, without the aid 
— distributing apparatus, or any other machinery. 
may add that this arrangement of condensers offers very 
little resistance to the passage of the gas, in proportion to its 
condensing power. 

The ammoniacal impurities remaining in the gas after it 
has i the steam condenser, may be removed ir. the 
purifying vessels by oxide of iron, sulphate of ireu, or by 
other means now in common use. Should it be desi.ed, how- 
ever, to purify still further from ammonia by washicz, this 
may be done by the use of one or more extra condensing 
scrubbers, supplied with fresh steam. In this case each of 
the jets of steam supplying these extra scrubbers may be 
made to do its due share of the exhausting, so that these 
extra scrubbers ought to involve no extra consumption of 
fuel. Should the condensed liquor from the finishing steam 
scrubber be too weak to run into the general ammonia 
cistern, it may be passed, along with the gas, through the 
first condensing scrubber to take up more ammonia. 

The steam jet exhauster can be introduced, at little cost, 
into existing works, where scrubbers and condensers of the 
usual forms are already in use, provided that there is suffi- 
cient spare condensing power for the steam. Fig. 5 shows 
the steam jet introduced into a connecting main or passage 
between two sets of gas condensers, or into one of the vertical 
pipes about the middie of a set of condensers. The second 
eet, or the second half, becomes in this case a steam con- 
denser, and the weaker part of the condensed liquor is allowed 
to run into the service cisterns of the scrubbers, to be worked 
up to the requisite strength 





At the conclusion the Chairman inquired what was the 
consumption of steam necessitated by the apparatus. 

Mr. Cleland said that little or no increase would be neces- 
sary. Ifanything he thought less would be required for a 
year's average. The consumption of steam was more exactly 
in proportion to the work done than in the ordinary methods 
of working. 

Mr. Patterson, of Warrington Gas Works, said that he 
had listened with very great pleasure to Mr. Cleland’s paper. 
His plah was based on sound principles; but it was not 
perfect. He should be glad to have further information 
with regard to the consumption of fuel, and the keeping up 
& proper pressure of steam. Then, in the condensation of 
steam, it was difficult to bring the oy of ammonia to 
the proper standard. If that could be done it would be one 
of ws most beautiful operations that could be brought 
forward. 

Mr. Cleland said that several comparative trials with the 
exhausting machines and the steam jets, as to the water ex- 
pended in steam, and the pressure required in the boilers, 
indicated no material increase in the consumption of fuel, 
but rather the reverse. Direct experiments on the consump- 
tion of fuel were impracticable; being interfered with at 
present by other and irregular work which the same boilers 
had to do. Bearing in mind that certain circumstances were 
disadvantageous for impartial experiments, as for instance, 
that the steam had to pass through from forty to fifty yards 
of 2 in. pipe to reach its work, he was quite satisfied with the 
result. In regard to the washing process, with a scrubber 
worked on this principle, he had no difficulty in obtaining 
ammonia water much above the standard strength. 

Mr. J. T. King inquired whether the quality of the gas 
was improved or deteriorated ; and also when the condensa- 
tion of the steam began. 

Mr. Cleland replied that he had tried upwards of one hun- 
dred and thirty photometric experiments, extending over 
nine months. The results were not yet tabulated, as he 
wished to have twelve months’ experience before doing so ; 
but, as the question ha: been asked, he might state that the 
superiority in illuminating power was, so far, distinctly and 
decidedly on the side of the steam jet. The condensation of 
the steam began in the induction pipe. He preferred high 
pressure steam as the most economical, but had used steam 
at very low pressure and found it quite effective. 

Mr. Smith, of Wavertree Gas Works, complimented Mr. 
Cleland on the explicit explanations he had given. The in- 
vention was very simple, and he (the speaker) should say, 
very good. The proof of the pudding was, however, in the 


eating. The invention had not been fully put into practice, 
and we must therefore wait. 

After some further remarks, on steam injectors, from Mr. 
Chantrell, Mr. J. T. King, the Chairman, and the Secretary, 
a vote of thanks was unanimously aeeorded to Mr. Cleland. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


was held on Thursday afternoon, the 27th ult., at the Midland 
Institute, Birmingham, Mr. John Ramsbottom, Crewe, Presi- 
dent, occupying the chair. The secretary read a paper by the 
president, detailing further experiments in regard to the 
«Mechanical Ventilation of the Liverpool Passenger Tunnel on 
the London and North-Western Railway.” The subject had been 
under discussion at a previous F conversation 
followed the reading of the Z p secretary 
read a paper by Mr. John it. Boney, ‘ 


Asutox axp Srorry's SynamM Power 
Tinvous InpicaTor For Stream Em 
The paper stated that “this invention offers not only the 
Pt ae of measuring the power developed daring a single 
stroke of the engine with ag great a degree of exactness as the 
ordinary indicator, and alse ten ge ing this result with as 
great exactness as it is measured, but measurement and 
lation are also effected continuously with reference to the 
whole number of strokes made by the during the entire 
period of work, whatever variation may vduring the in- 
dividual strokes. The instrument tli @t all times the 
measure of the power developed by the to which it is ap- 
plied, and registers the aggregate of that during any re- 
quired period. It accordingly supplies the means for forming a 
correct judgment as to whether the power has been duly main- 
tained during the whole period, and whether at any time there 
has been a want of due economy in fuel; and the comparative 
inerits of different kinds of fuel may thereby be tested. In the 
case of marine propre Chee Ko this is the only instrament 
that can give reliable respecting the exerted 
by the engines, as it is frequently impossible to obtain consistent 
diagrams from the ordinary indicator during a whole voyage. 
lhe instrument is also a ble to the air cylinder of a blast 
engine for the purpose of indicating the weight of blast supplied 
by the engine m a given time, whatever variation there may be 
in the pressure of the blast, or in the speed of the engine during 


Cox- 
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that time. Another valuable use of the instrument has been 
found to be for testing the amount of power required in rolling | 
mills for the manufacture of rolled iron bars and plates, copper | 
and brass tabes and sheets, &c. The steam power meter® and | 
indicator consists of a small cylinder, similar to that of an/ 
ordinary indicator, except that each end is here connected by | 
means of a pipe with the correspouding end of the steam engine | 
cylinder, these connexions being made as short and direct as | 
possible, The piston red and the indicator carries a long pinion, 
which revolves loosely upon it, but is held endwise between 
two collars on the rod. This pinion gears into a toothed wheel, 
which drives the index on the registering dial of the instrament. | 
On the lower end of the long loose pinion is fixed a wheel, 
called the integrating wheel, baving a smooth rim with a 
rounded edge. To the upper end of the piston rod is attached a 
spiral spring, which acts hike the spring of an ordinary indicator, 
being compressed or extended when the piston is moved above 
or below its middle position in the cylinder. On a short hori- 
zontal shaft is mounted a circular disc, whose face is con- 
stantly pressed against the rim of the integrating wheel by 
means of a light spiral spring bearing against the end of the | 





shaft; the pressure of the spring is sufficient to cause any 
| motion of rotation in the dise-wheel to be transmitted to the | 
j edge of the integrating wheel witbout slipping. On the 
| shaft of the dise-wheel is keyed a smali pinion, which gears | 
|} into a rack connected to the crosshead or other convenient | 
reciprocating part of the engine; or else the pinion | 
| gears into another pinion upon a secondary shaft that carries | 
jalso an india-rubber wheel, which is driven by @ recipro- 
eating iron bar pressed against its edge, and worked by 
| the engine. By either of these plans the reciproeating motion | 
of the engine is converted into a rotary motion of the! 
disc taking place alternately in opposite directions. The disc | 
may also be driven by a cord or strap from the crosshead, | 
assing round a pulley on the disc shaft, and carrisd round 
ose ace pulleys above and below ; or by a rifled bar! 


carried i 


1 in bearings at the ends, and rotated by the recipro- 
cating movement of a slide block sliding along it. When there 
is no pressure on the piston of the engine, and consequently 
none on the piston of the indicator, the integrating wheel is 
so adjusted that the point of contact of its rm with the disc 
is at the centre of the disc, that being the zero point of the in- 
strument, and in this position any rotation may take place of 
the disc, which is geared with the engine without trans- 
mittiog motion to the integrating wheel. But when the pres- 
sure of steam is admitted so as to act on the piston of the ia- 
dicator, the integrating wheel traverses either upwards or down- 
wards from the centre towards the circumference of the disc, 
the distance traversed being proportionate to the pressure of the 
steam on the piston which is measured by the compression or 
extension of the spiral spring. Supposing the engine, and 

tod 


tegrating wheel and pal mogabeerseys: ft voame wap If, 
however, the steam acts on the opposite side of the piston when 
the piston’s motion ‘is reversed, the integrating wheel will be 
moved to the ite side of the centre of the disc, so that the 

: be moved in the 





portionate to the sutn of the moments exerted during 
that stroke, and consequently the @mount of the power 
during ta tycaws is thus ee  eerement 

ma. so artanged that diagrams, ordinary 
indicator diagrams, may be for indisating the action of 
the staan in aoe tod. of the engine cylinder separately, or in 

AAS 4 ve) 
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Me. Ashton, one ofthe iaveator, illustrated the action of ti 


inaccuracy on the readings of 1 horse power in 400. The 
wheels were now made of the best and hardest bell metal. 

In reply to Mr. Cowper, Mr. Ashton said he understood that 
in an indicator invented by Professor Moseley some time ago, 
the integrating wheel did not cross the disc. 

Mr. Robinson called attention to the fact ot the. of 
the steam in the cylinder being resisted by the spring, 
which —_—— exercise an influence adverse to gee 


explained that there was no y. The 
pressure itself, SAGE aby 
Mr. Cowper the view of Mr. Ashton on this point. 


Mr. Bramwell remarked that it would be well if instruments 


of the kind under discussion were more in vse, 
especially on board steamboats. It was very that the 
horse power 7 See Set See ore 
should be calculated with reference to the consumption of coa). 


Mr. E. B. Marten spoke highly of the invention, which he 
had applied to a forge mill engine at Stourbridge with very much 
more satisfactory results than could be obtained from the 
common indicator. 

Mr. Alexander, Ci ter, said that the integrating wheel 
was no new thing, and that it had been mentioned by a French 
writer many years ago. 

The Chrairman,‘in moving a vote of thanks to the inventor for 
his valuable paper, gave the invention high praise, and said that 
“it appeared to be theoretically almost of perfect excellence 
and practically quite so.” 

A paper was then read by the author, Mr. W. P. Marshall, 
on the “ Principal Constructions of Breechloading Mechanism 
for Small Arms, and their Relative Mechanical Advantages.” 
This paper, and the discussion which followed it, we publish on 





| another page of the present number. 





Inptas Rat~ways.—A junction aotag been virtually 
affected between the Madras and the Great Indian Peninsula 
Railways, Mr. Elwin, agent and manager of the Madras, 
and Mr. B. Anderson, the chief engineer, have proceeded to 
Bombay to settle with the Great Indian Peninsula authorities 
the arrangements for through tratlic between Bombay and 
Madras. Direct railway communication already exists be- 
tween Bombay and Calcutta. 





Wine Tramwars tn Cotorapo.—An American exchange 
describes as follows a wire-rope tramway, constructed by 
Mr. George W. Cypher, of Lambertville N. J., for the 
Brown Silver Mining Company, of Clear Creek County, 
Colorado Territory. The tramway has been in successful 
operation since September 1, 1868, and it is stated that 
several others on the same system are in use in the mountains 
of Colorado:—“It consists of two main cables, if in. in 
diameter, securely anchored in the rock at the head of the 
plane 7 ft. apart, then passed over a tower 15 ft. high, and 
at points down the mountain where, comparatively secure 
from avalanches, are supports at intervals of from 250 ft. to 
870 ft., capped with cast-iron saddles, in which the cables 
rest in ond manner as will permit a pulley running on the 
cable to pass freely over them. At the foot of the plane the 
eables are each attached toan eye-bolt 3 ft. long, with thread 
cut for 2 ft. of its len and pass through a cross beam at 
the top of a tower 80h. high. The long eve-bolt is intended 
to take up any undue slack that may take place from the 
striking of the cable. The tower is prevented from over- 
turning by two short cables attached to its top, which 
back and down to a timber crib filled with stones. This 
completes the track ready for the cars. The cars are made 
of stout sheet-iron, the bodies kept about level by the upper 
suspender being the longer. The suspenders stand fore and 
aft, so that the pulleys are 9 ft. apart, with gas-pipe strut to 
keep them in ition. So each car is on two 
pulleys, 9ft. apart, and 13 in. in diameter. One car being 
on one main cable at the head of the piane, the other on the 
other cable at the foot of the plane, a wire rope § in. in 
a + a 





with it the dise, be moving, the motion wili be 
by the disc to the integrating wheel, and through this to the 
index of the instrument. ‘The extent of the motion so given to 
the index during any stroke of the engine is proportionate to 
the pressure of the steam ov the indicator piston during the 
stroke, because the rate at which the integrating wheel is driven 
is directly proportionate to the distance that the integrating 
wheel is raised or lowered from the level of the centre of the 
dise, and this distance is the same as the amount of compres- 
sion or extension of the indicator spring. When the stroke is 
finished and the return stroke cominences, the dise will rotate 
in the opposite direction; and if the steam acting upon the 
piston were pressing in the same direction us before, the in- 








* This ingenious instrument was illustrated and described 








by us on page 65 of our eighth volume. 


. is passed round a grooved wheel of diameter equal 
to the distance between the cables (7 ft ad m= horizontally 
in the tower at the head of the plane, erossed in front ; 
it is attached to the upper end of each car. This ved 
wheel has a hand-brake on it, to regulate the of the 
cars when ing. From 1500 to 2000 Jb. of ore are 
taken at one load. On reaching the foot of oe 
car is dumped by dropping the bottom, the ore g 
by a shoot into a bin near the crusher. To keep the cars 
steady in position, and to prevent them running up the plane 
back and fore when the load is discharged, a counter or tail- 
vope of § in: in diemnster to attached to the loter end of soe) 
ear, and passes round a ved w suspended in a slid- 
ing frame in the tower “ab the feck of the plane. The run- 
ning rope and tail-rope sre carried over rollers at each 
support along the line.” 
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THE SIEGE OF PARIS. 
DYNAMIZVE AND ITS. MANUFACTURE. 
Durie the seven months of the ye oy Paris, 
the industrial arts and sciences lent ir earnest 
co-operation to the long sustained work of the 
defence ; ant a vast pom 


al hed tbe 


F 
a 





into 
powder andéartridges, and'to 
plosives ; or tarning to other 
necessities, there had to be 
mills to comyert g j 


uses for purposes, 
orders, for the working of the torpedo 

the electric light which played so conspicuous 
part during the siege; the post-office pressed all 
the aérostats into its service, and requis 
photographers; substitutes had to be 

gas, and other fuel than coal had to be provided 
for the manufactories. 

Such an enumeration might 
indefinitely, but one 
amples hastily set down above, how varied were 
the requirements dem@pded of engineers and manu- 
facturers in the city, how comparatively limited 
were the means at t , 

There were two § y-and distinctive charac- 
teristics which gave ali these problems a special 
and peculiar interest, #igetpthe rapidity with which 
it was necessary to amgive @t the desired end, and 
second, the constant abseneeiof the ordinary elements 
of success nece usual circumstances. 
Often there were laeking te prime materials, nay, 
the very tools ; onehad, ere, to saw with a file, 
and to file with a saw, to take shift with ill-suited 
materials, when those deaired were inaccessible, 
while despite all ‘these diffieulties the exigencies 
of the period permitted no.delay ; a necessity aris- 
ing on one day had te be supplied on the next. 

We propose to dwell in some little detail on those 
most important and improvised industries which 
were prosecuted in Paris dyring the investment, and 
to give some of the resulteattained. In the course 
of the present article we shall confine ourselves to 
the information obtained in :the -manufacture and 
the employment of dynamite. 

On page 52 of the sixth volume of ENGINEERING we 
published some full particdlars of certain interest- 
ing experiments eonducted.by M. Nobel with a 
view to ascertain its explosive properties and its 
safety as a blasting agent, cougared to the deadly 
nitro-glycerine. The experiments wereconducted on 
the 14th of July, 1868, at the Merstham quarries, 
and their result showed that while an explosive 
foree equal to about tenfold that of powder was 
obtained, the dynamite was a far ale blasting 
medium than had before been introduced, That 
the material has not been more largely adopted in 
this country may be traced to causes which are 
entirely beside the present question. The dynamite 
of M. Nobel consists of nitro-glycerine mixed with a 
non-explosive absorbent such as silicious earth, in 
the proportion of 76 of the former by weight, to 24 
per cent. of the latter. 

The ordinary dynamite of commerce, such as has 
been for some time largely employed in the mines 
and public works of Germany, ium, Sweden, and 
the United States, was at the commencement of the 
siege of Paris but little known in France. And 
althongh the advantages it possessed for blasting 
purposes, alike in safety, economy, and rapidity of 
action, had been clearly wed, and were well 
understood in France, the Government, which held 
the monopoly of manufacture and sale of all classes 
of powder, were equally unwillingto manufacture the 
dynamite as to permit its fabrication or importation 
through private sources, But so soon as it was 
shown that this powder could be made highly 
serviceable in the defence of Paris, for loading shells, 


1 
i 


as battering charges for ing im ts, 
for the destruction of stone w or heavy guns, 
for blowing up trees, for loading and 80 
forth, a commission of experts was inted under 
the control of the Minister of i 


upon 
the best means of manufacturing the dynamite, and 


















to what extent it could be and the 


c. 
by subjecting the 
concentrated glycerine to the action of nitric acid. 
Three equivalents of water are replaced by as many 
equivalents of acid, in accordance with : follow- 
ing formula : 

C* He 0°43 NO%=C*H*O* 3N0°4+3 HO 

In order to remove the water, whith is. 


The nitro-glycerine is obtain 


as soon as it is produced, concentrated s uric 
acid was employed, in such a manner that practi- 
cally the glycerine was treated by a mixture of both 
a. The mixture was placed in es of en- 


amelled iron, arranged on vats filled with cold water 
The glycerine was placed in flasks h@lding nearly a 
quart, which were mounted on a ve the 


vats, and their contents were discharged in a thin 
of 


the | have been 





i 


t any explosion, 
riments were made for 
ging amite, It was known 
before, that the ordinary shells could be filled with 
dynamite, and discharged from the gun a the 
usual manner, without being broken by the 
sudderi shock. It was also evident that with a 
i of dynamite equal to about one-fourth the 
powder charge, it was possible to obtain a 


light | sand exploded, ents were found 
at a distance of 550 yards, whilst others, which 







. | had been loaded with a stronger charge, were re- 


duced to yerysmallipieces. In spite of these ad- 
vantages lication of dynamite was not 
followed up, recourse to dynamite would only 





stream through a glass cock. The 
glycerine wi 
of heat, and this it was necessary to absorb in order 
to check the temperature from becoming too high, | 
and to prevent the nitro-glycerine formed by the 
combination from being destroyed, and causing an 
explosion. It was necessary to keep the mixture | 
down to a temperature of 20° centigrade, to pro- 
duce successful results, and to this end electric | 
thermometers, of an extremely ingenious arrange- 
ment, were employed. In each capsule was ee 
an air thermometer, formed simply of a bulb full of | 
air, upon which was welded a tube containing an | 
index column of mercury. Two electric wires were | 
led to a point in this tube, the ener of the point 
being such that the index co rested Saer:! 
the two threads were independent one of the other, 
bat when the mercury came into contact with the 
ends of the wires, they were placed in communica- 
tion, and the current, previously inte , passed 
through these wires and struck a bell, signalling 
during the act upon an indicator table, a number 
corresponding with that of the To reduce 
the temperature below 20° C., either the flow of 
glycerine was checked, or the cold water in the 
cooling vat was ones. or, if convenient, pieces 
of ice were thrown in. But if these means of check. 
ing the temperature were for the moment incon- 
venient, and the decomposition of the nitro-glycerine 
1 a ay wegpeeinss it was sufficient to upset into 
e vat the capsule, which was for this 
contingency by a simple mechanical arrangement. 
It was necessary to keep the mixture of glycerine 
and acids constantly agitated, and this was done 
either by rotating stirrers, mounted with wooden 
palettes, and driven by clockwork, or by means of 
a blast which inj to each capsule a current 
of air, the bubbles of which agitated the. mixture 


in Foomme, meena S ; 

hen the reaction came to an end,.the contents 
of the capsules were turned into the water, and the 
nitro-glycerine, the density of which is 1.6, collected 
at the m, and was decanted. Afterwards it 


was washed y with an alkaline lye, until 
it gave no indi of acid upon the test paper. 
This was a point of vital because the 





nitro-glycerine acid explodes spontaneously. There 


the acid disengages a vast quantity | out, 


if the suppl powder had given 
the of this material for 


. But 
charging shells, fully studied out by artillery officers, 
ought to lead to important results. Ig effect it 
comes to this, that if the exploding eharge could be 
contained in a much smaller volume, the holding 
capacity of the shell could be reduced in like pro- 
portion, and as a consequence it would be possible 
to employ a gun of smaller calibre, but possess- 
ing the same weight of projectile, the/same range, 
and the same destructive effect. The calibre being 
reduced, and the powder charge remaining the 
same, the diameter and the thickness of the gun 
could be reduced to an important degree, considera- 
tions of the utraost importance, especially in field 
guns. 

Some trials were also made with the dynamite in 
the rapid oy bocronage ty eos A bronze 16- 
pounder was broken u simply introducing into 
the bore a bag filled vith 42 cn. of the f ive. 
The bag was placed just within the muzzle, the 
piece was broken and out of shape. Another 
similar bag was placed on one of the trunnions of a 
gun, and the explosion broke the trunnion, Upon 
these data, a number of dynamite zinc idges 
were prepared and loaded, made of the forms and 
ealibres to suit the German guns, but as the oppor- 
tunity did not offer itself throughout the siege, 
nothing was done in this new method of gun de- 


ae 
y trees were torn up by means of the dyna- 


mite ae ge ease rapidity, sags the process 
itee oroughly ve nic re- 
ae barricades for road pester ty Ae 


round a tree of 5 ft. girth, a linen 
7 tb. Tg > webs ggee dr 4 bring 
ground explosion, which mad 
the pane.rene enon. Sacto leben. and then 
short and clear at the point of ex- 

jagged splinters, fol- 


er of this 
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33? 
leading to the compartment, 6’; which it is well to protect | eating. The invention had not been fully put into practice, | tegrating wheel and index would necessarily go backward. If, 
by an sir-jacket, che suitable covering, to prevent the ond oo must therefore wait. ois however, the steam sete on the opposite side of the platen wher 


mixed steam and gas from condensing till they enter the 
vertical pipes, ¢’, #0 as to secure an uniform flow of condensed 
liquor through those pipes. ¢/is the condensed liquor com- 


rtment; f+ tlet tor the 3g! the » n outlet 
‘or the lige “as eines St hie Ei ives a 
relativel + aut considerable length, is to be 
preferred 10 SMa Semaber of diameter, sach as are 
generally used for gas condensers. ir united transverse 
area is greater than the area of the inlet or the outlet 
pipe. Thus instead of passing rapidly through these 


pes in one continuous stream, and parting with its 

quor as sotm @e it is formed, as is the mode im the usual 
gas condense?s With vertical pipes, is divided into a number 
of slowly moving@ownward streams. Time is thus allowed 
for the, cooling to cireulate in currents produced by 
changes of tem ure, 80 that it all comes within the in- 
fluence of the cooling and washing surface while stil! in the 
upper of the pipes. There condensed liquor is chiefly 
formed, but not too copiously, and as it trickles slowly down 
the interior surfaces, the circulating currents still continuing 
through changes in temperature and specifie gravity, the 
— has time to exert its solvemt power on the ammoniacal 

ts, and to attain the desired strength before it reaches the 
liquor compartment. Condensation is also promoted by thus 
eausing the gas to travel in an opposite direction to the 
ascending currents of air on the exterior of the pipes. 

Pipes of larger transverse area may be with great 

Koseuniod by comme ight and loose material, such as 

or wood shavings, for the purpose of thoroughly 

up the gas, and offering to it a larger washing 

surface, wet with condensed liquor. The apparatus thas 

becomes a set of self-acting condensing scrubbers, capable of 

yielding liquor of high degrees of saturation, without the aid 
— fistributing apparatus, or any other machinery. 

may add that this arrangement of condensers offers very 

little resistance to the passage of the gas, in proportion to its 

condensing power. 

The ammoniacal impurities remaining in the gas after it 
mss ey the steam condenser, may be removed in the 
purifying vessels by oxide of iron, sulphate of iron, or by 
other means now in common use. Should it be desired, how- 
ever, to purify still further from ammonia by washing, this 
may be done by the use of one or more extra condensing 
scrubbers, supplied with fresh steam. In this case each of 
the jets of steam supplying these extra scrubbers may be 
made to do its due share of the exhausting, eo that these 
extra scrubbers ought to involve no extra consumption of 
fuel. Should the condensed liquor from the finishing steam 
serubber be too weak to run into the general ammonia 
cistern, it may be paseed, along with the gas, through the 
first condensing ecrubber jo take up more ammonia. 

The steam jet exhauster can be introduced, at little cost, 
into existing works, where scrubbers and condensers of the 
usual forms are already in use, provided that there is suffi- 
cient spare condensing = t for the steam. Fig. 5 shows 
the steam jet introduced into a connecting main or passage 
between two sets of gas condensers, or into one of the vertical 
pipes about the middle of a set of condensers. The second 
set, or the second half, becomes in this case a steam con- 
denser, and the weaker part of the condensed liquor is allowed 
to run into the service cisterns of the scrubbers, to be worked 
up to the requisite strength 





At the conclusion the Chairman inquired what was the 
consumption of steam necessitated by the apparatus. 

Mr. Cleland eaid that little or no increase would be neces- 
sary. If anything he thought less would be required for a 


year's average. The consumption of steam was more exactly 
in proportion to the work done than in the ordinary methods 
of working. 

Mr. Patterson, of Warrington Gas Works, said that he 
had listened with very great pleasure to Mr. Cleland’s paper. 
His plah was based on sound principles; but it was not 


srfect. He should be glad to have further information | 


with regard to the consumption of fuel, and the keeping up 
& proper pressure of steam. Then, in the condensation of 
steam, it was difficult to bring the absorption of ammonia to 
the proper standard. If that could be done it would be one 
of most beautiful operations that could be brought 
forward. 

Mr. Cleland said that several comparative trials with the 
exhausting machines and the steam jets, as to the water ex- 
pended in steam, and the pressure required in the boilers, 
indicated no material increase in the consumption of fuel, 
but rather the reverse. Direct experiments on the eonsump- 
tion of fuel were impracticable; being interfered with at 

resent by other and irregular work which the same boilers 

d to do. Bearing in mind that certain circumstances were 
disadvantageous for impartial experiments, as for instance, 
that the steam had to pass through from forty to fifty yards 
of 2 in. pipe to reach its work, he was quite satisfied with the 
result. In regard to the washing process, with a scrubber 
worked on this principle, he had no difficulty in obtaining 
ammonia water mach above the standard strength, 

Mr. J. T. King inquired whether the quality of the gas 
was improved or deteriorated ; and also when the eondensa- 
tion of the steam began. 

Mr. Cleland replied that he had tried upwards of one hun- 
dred and thirty photometric experiments, extending over 
nine months. The results were not yet tabulated, as he 
wished to have twelve months’ experience before doing so ; 
but, as the question had been asked he might state that the 
superiority in illuminating power was, so far, distinetly and 
decidedly on the side of the steam jet. The condensation of 
the steam began in the induction pipe. He preferred high 
pressure steam as the most economical, but had used steam 
at very low pressure and found it quite effective. 

Mr. Smith, of Wavertree Gas Works, complimented Mr. 
Cleland on the explicit explanations he had given. The in- 
vention was very simple, and he (the speaker) should say, 
very good. The proof of the pudding was, however, in the 


After some further remarks, on steam injectors 
Chantrell, Mr. J. T. King, the Chairman, and the Secretary, 
a vote of thanks was unanimously accorded to Mr. Cleland. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

A GENERAL meeting of the Lostitation of Mechanical 
was held on Thursday afternoon, the 27th alt., at the 
Institute, Birmingham, Mr. John Ramsbot Crewe, Presi- 
dent, occupying the chair. The secretary a paper by the 
president, detailing further experiments in regard to the 

Mechanical Ventilation of the Liverpool Passenger Tunnel on 
the London and North-Western Railway.” The subject had been 
under discussion at a previous ing, anda conversation 
followed the reading of the e secretary 
read a paper by Mr. John H, fe 


Asntoxs asp Sroney's Sream Power Cox- 
tixvous Invicator For Steam Eng 

The paper stated that “this invention offers not only the 
advantages of measuring the power during a single 
stroke of the engine with as great a degree of exactness as the 
ordinary indicator, and also of registering this result with as 
gteat exactness as it is measured, but the measurement and 
lation are also effected continuously with reference to the 
whéle number of strokes made by the emgi i i 
of work, whatever variation 
c strokes. The instrument 
measure of the power developed by the to which it is ap- 
plied, and registers the aggregate of during any re- 
quired period. It accordingly supplies the means for forming a 
correct judgment as to whether the power has been duly main- 
tained during the whole period, and whether at any time there 
has been a want of due economy in fuel; and the comparative 
merits of different kinds of fael may thereby be tested. In the 
case of marine precede legen ohne this is the only instrument 
that can give reliable the exerted 
by the engines, as it is frequently impossible to obtain consistent 
diagrams from the ordinary indicator during a whole voyage. 
The instrament is also applicable to the air cylinder of a blast 
engine for the purpose of indicating the weight of blast supplied 
by the engine in a given time, whatever variation there may be 
in the pressure of the blast, or in the speed of the engine during 
that time. Another valuable use of the instrument has been 
found to be for testing the amount of power required in rolling 
mills for the manufacture of rolled iron bars and plates, copper 

and brass tubes and sheets, &c. The steam power meter® ar 
indicator consists of a small cylinder, similar to that of an 
ordinary indicator, except that each end is here connected by 
means of a pipe with the corresponding end of the steam engine 
eylinder, these connexions being made as short and direct as 
possible, The piston rod and the indicator carries a long pinion, 
which revolves loosely upon it, but is held endwise between 
two collars on the rod. 
which drives the index on the registering dial of the instrument. 
On the lower end of the long loose piaion is fixed a wheel, 
called the integrating wheel, having a smooth rim with a 
rounded edge. To the upper end of the piston rod is attached a 
spiral spring, which acts like the spring of an ordinary indicator, 
being compressed or extended when the piston is moved above 
or below its middle position in the cylinder. On a short hori- 
zontal shaft is mounted « circular dise, whose face is con- 
stantly pressed against the rim of the integrating wheel by 













shaft; the pressure of the spring is sufficient to cause any 
motion of rotation in the dise-wheel to be transmitted to the 
edge of the integrating wherl without slipping. On the 
shaft of the disc-wheel is keyed a small pinion, which gears 
into a rack connected to the crosshead or other convenient 
reciprocating part of the engine; or else the pinion 
gears into another pinion upon a secondary shaft that carries 
also an india-rubber wheel, which is driven by a recipro- 
cating iron bar pressed against its edge, and worked by 
the engine. By either of these plans the reciprocating motion 
of the engine is converted into a rotary motion of the 
disc taking place alternately in opposite directions. The disc 
may also be driven by a cord or strap from the crosshead, 
assing round a pulley on the dise shaft, and carri-d round 
‘oose guide pulleys above and below ; or by a rifled bar 
carried in bearings at the ends, and rotated by the recipro- 
cating movement of a slide block sliding along it. When there 
is no pressure on the piston of the engine, and consequently 
none on the piston of the indicator, the integrating wheel is 
so adjasted that the point of contact of its rum with the disc 
is at the centre of the disc, that being the zero point of the in- 
strument, and in this position any rotation may take place of 
the dise, which is geared with the engine without trans- 
mitting motion to the integrating wheel. But when the pres- 
sare of steam is admitted so as to act on the piston of the in- 
dicator, the integrating wheel traverses either upwards or down- 
wards from the centre towards the circumference of the disc, 
the distance traversed being proportionate to the pressure of the 
steam on the piston which is measured by the compression or 
extension of the spiral spring. Supposing the engine, and 
with it the dise, be moving, the motion will be communicated 
by the disc to the integrating wheel, and through this to the 
index of the instrument. The extent of the motion so given to 
the index during any stroke of the engine is proportionate to 
the pressure of the steam on the indicator piston during the 
stroke, because the rate at which the integrating wheel is driven 
is directly proportionate to the distance that the integrating 
wheel is raised or lowered from the level of the centre of the 
dise, and this distance is the same as the amount of com 
sion or extension of the indicator spring. When the stroke is 
finished and the return stroke commences, the dise will rotate 
in the opposite direction; and if the steam acting upon the 
piston were pressing in the same direction as before, the in- 


* This ingenious instrument was illustrated and described 





by us on page 65 of our eighth volume, 


. been oe 


This pinion gears into a toothed wheel, | 


means of a light spiral spring bearing against the end of the | 


the piston’s gece ak ree the integrating wheel wili be 
op side of the centre of the disc, so that the 
integrating wheel and index will contin 





a Page tat. . ys 

Mr. Ashton, one of tie inventors, illustrated the action of the 
machine, and out the manner in which the various parts 
pesey ser ad tg le eng Ne mG sa a 

showed an integrating wheel which bh 
Jeeod odath pr ee Its perpen had been re- 
part of an inch, an amount that would produce an 
inaccuracy on the readings of 1 horse power in 400. The 
wheels were now made of the best and hardest bell metal. 

In reply to Mr. Cowper, Mr. Ashton said he understood that 
in an indicator invented by Professor Moseley some time ago, 
the integrating wheel did not cross the disc, 

Mr. Robinson called attention to the fact of the mre of 


the steam in the cylinder being resisted by the spring, 
which aot cieelae an influence PF ba to the eon 

Mr. explained that there was nogueh y. The 
pressure counteracted itself. # 


Mr. Cowper supported the view of Mr. Ashton om this point. 
Mr. Bramwell remarked that it would bevealldf-testruinents 
of the kind under discussion were more commonly in use, 
especially on board steamboats. It was very important that the 
power by a marine engine during # voyage 
should be with reference to the of coal. 

Mr. E. B. Marten spoke highly of the invention, which he 
had applied to a forge mill engine at Stourbridge with very much 
more satisfactory results than could be obtained from the 
common indicator. 

Mr. Alexander, Cirencester, said that the integrating wheel 
was no new thing, and that it had been mentioned by a French 
writer many years ago. 

The Chairman,'in moving a vote of thanks to the inventor for 
| his valuable papers gave the invention high praise, and said that 
“it appeared to be theoretically almost of perfect excellence 
and practically quite so.” 
| A paper was then read by the author, Mr. W. P. Marshall, 
| on the “* Principal Constructions of Breechloading Mechanism 

for Small Arms, and their Relative Mechanical Advantages.” 
| This paper, and the discussion which followed it, we publish on 
another page of the present number. 





Isptas Rattwars.—A junction 7 been virtually 
affected between the Madras and the Great Indian Peninsula 
Railways, Mr. Elwin, agent and manager of the Madras, 
and Mr. B. Anderson, the chief engineer, have proceeded to 
Bombay to settle with the Great Indian Peninsula authorities 

| the arrangements for through traflic between Bombay and 
Madras. Direct railway communication already exists be- 
tween Bombay and Calcutta. 





| Wrre Tramwars tx Cotonspo.—An American exchange 
| describes as follows a wire-rope tramway, constructed by 
| Mr. George W. Cypher, of Lambertvilin, N. J., for the 
| Brown Silver Mining Company, of Clear Creek County, 
| Colorado Territory. The tramway has been in successful 
| operation since September 1, 1868, and it is stated that 
| several others on the same system are in use in the mountains 
of Colorado:—‘“It consists of two main cables, 1! in. in 
| diameter, securely anchored in the rock at the head of the 
| plane 7 ft. apart, then passed over a tower 15 ft. high, and 
at points down the mountain where, comparatively secure 
| from avalanches, are supports at intervals of from 250 ft. to 
| 370 ft., capped with cast-iron saddles, in which the cables 
rest in such manner as will permit a pulley running on the 
| cable to pass freely over them. At the foot of the une the 
| eables are each attached toan eye-bolt 3 ft. long, with thread 
| ut for 2 ft. of ———— and pass through a cross beam at 
| the top of a tower 30 ft. high. The long eye-bolt is intended 
to take up any undue slack that may take place from the 
striking of the cable. The tower is prevented from over- 
turning by two short cables attached to its tep, which 
back and down to a timber crib filled with stones, This 
completes the track ready for the cars. The cars are made 
of stout sheet-iron, the bodies kept about level by the upper 
suspender being the longer. The suspenders stand fore and 
aft, so that the pulleys are 9 ft. apart, with gas-pipe strut to 
keep them in position. So each car is suspended on two 
pulleys, 9ft. apart, and 13in. in diameter. One car being 
on one main cable at the head of the plane, the other on the 
other cable at the foot of the plane, a wire rope { in. in 


diameter, is passed round a grooved wheel of diameter equal 
to the distance between the cables (7 ft.) ; horizontally 
in the tower at the head of the plane, erossed in front ; 


it is attached to the upper end of each car. This ved 
wheel has a hand-brake on it, to regulate the of the 
cars when descending. From 1500 to 2000lb. of ore are 
taken at one load. pales is foot of the , the 
car is dumped by dropping the bottom, the ore g 
by a shoot into bin near the crusher. To keep the ears 
steady in position, and to prevent them running up the plane 
back and fore when the load is di 2 counter or tail- 
rope of 3 im. in diameter is attached to the lower end of each 
ear, and passes round a grooved wheel, in a slid- 
ing frame in the tower at the foot of the plane. The run- 
ning Tope and tail-rope are carried over rollers at each 
support along the line. 
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THE SIEGE OF PARIS. to what extent it could be _ and the | only remained, then, to make the mixture between 
DYNAMITE AND 178, MANUFACTURE. Committee of War, sitting in the Works | the oil and the absorbent powder, and this was 
pap a i poets bt pon ed ade acd sem soanssen fo tas tocteedinn ed dcaine etait aa aie plots provided wih sted edges, 
ir earnest on a 
tities, © ks a suitable quantity of ni sade. oes. allel. 





powder and¢artridges, 
losives ; ortarning to other 
necessities, there ted tevbe 
mills to convert ie flour th 
cereals stored up im thé ¢ity, 
adapt establishments for; the sal 
in other fashions, the flesh of 


concentrated — : 
trici being RL oe 
uses for military purposes, 
orders, for the working pf the torpedo service, for 
the electric light which played so. conspicuous a 
part during the siege; the post-office 

the aérostate into its service, and requisitioned many 
photographers; substitutes had to be found for 
gas, and other fuel than coal had to be provided 
for the mapufactories. ; ‘ 

Such an enumeration might 
indefinitely, but one 
amples hastily set déwn above, how varied were 
the requirements demanded of engineers and manu- 
facturers in the city, aad how comparatively limited 
were the means at t 1. 

There were two end distinctive charac- 
teristics which gave t@@l these problems a special 
and peculiar interest.Singbpthe rapidity with which 
it was necessary to aprivé @t the desired end, and 
second, the constant @bsenesief the ordinary elements 
of success nece under usual circumstances. 
Often there were g the'’prime materials, nay, 
the very tools ; one had, ere, tosaw with a file, 
and to file with a saw, to take shift with ill-suited 
materials, when desired were inaccessible, 
while despite all these difficulties the exigencies 
of the period permitted no-delay ; a necessity aris- 
ing on one day had to be supplied on the next. 

We propose to dwell in some little detail on those 
most important and improvised industries which 
were prosecuted in Paris during.the investment, and 
to give some of the results attai In the course 
of the present article we shall confine ourselves to 
the information obtained in the ‘manufacture and 
the employment of dynamite. 

On page 52 of the sixth volume of ENGINEERING we 
published some full particdlars of certain interest- 
ing experiments eonducted»by M. Nobel with a 
view to ascertain its explosive —- and its 
safety as a blasting agent, compared to the deadly 
nitro-glycerine. The éxperimenits wereconducted on 
the 14th of July, 1868, at the Merstham quarries, 
and their result showed that while an explosive 
force equal to about tenfold that of powder was 
obtain the dynamite was a far safer blasting 
medium than had before been introduced, That 
the material has not been more largely adopted in 
this country may be traced to causes which are 
entirely beside the present question. The dynamite 
of M. Nobel consists of nitro-glycerine mixed with a 
non-explosive absorbent such as silicious earth, in 
the proportion of 76 of the former by weight, to 24 
per cent, of the latter. 

The ordinary dynamite of commerce, such as has 
been for some time largely employed in the mines 
and public works of Germany, jum, Sweden, and 
the Enited States, was at the commencement of the 
siege of Paris but little known in France. And 
aithongh the advantages it possessed for blasting 
purposes, alike in safety, economy, and rapidity of 
action, had been clearly ed, and were well 
understood in France, the Fonedanseh which held 
the monopoly of manufacture and sale of all classes 
of powder, were equally unwillingto manufacture the 
dynamite as to permit its fabrication or importation 
through private sources, But so soon as it was 
shown that this powder could be made highly 
serviceable in the defence of Paris, for loading shells, 


Pe sey ee ee rtp n wnt te, 
ie thevlipee anenbatadioneminnaa as 
or blowing. up trees, for. i 80 
forth, a commission of experts was inted under 
the control of the Minister of Public ion, upon 
the best means of manufacturing the dynamite, and 












duction ; they were then able to turn out about 


hile | 660 Ib. of per day, equivalent in er 
difficulty. | to wectiy 100 Th of fis Th blasting shader. 


re as the base for the dynamite, It 
twice its own weight of 
, without losing its granular appear- 

ance, or becoming in ary lastic. 
The nitro-glycerine is obtained by subjecting the 
concentrated glycerine to the action of nitric acid. 


pe 


ing formula: 
C* H® 0°43 NO0%=C*H*O0* 8N0°+3H0 


In order to remove the water, whieh is. 
as soon as it is produced, concentrated uric | d 


acid was employed, in such a manner that practi- 
aci The mixture was placed in es of em~ 
amelled iron, arranged on vats filled cold water, 
The glycerine was placed in flasks hg eeiy a 
quart, which were mounted on a ‘ ve the 
vats, and their contents were disc in a thin 
stream through a glass cock. The 


rd the glycerine was treated by a mixtyre of both | lig 
8. 


From that time the matter assumed a new phase ; 


it. ex with a ng cap heavily charged 
ibe Gog OS BR: gxploded einer 
with an electric spark, or (and 


with the dynamite, lest it should consume it, burnin 

it into an inert cinder without any explosion. <i 
» A large number of riments were made for 
charging shells with the te. It was known 
before, that the ordinary shells could be filled with 
dynamite, and discharged from the gun in the 
usual manner, without being broken th 

sudden’ shock. It was also evident Be . 





much better fracture of the ‘besides a more 
; bering action. A 165 a 

30,1 oz, of dynamite, having been na 

ht shed, and exploded, were found 


at a distance of 550 yards, whilst others, which 
had been\Joaded with a stronger ¢harge, were re- 
duced to smallkpieces, In spite of these ad- 
vantages lication of dynamite was not 
followed up, recourse to dynamite would only 
have been if the supply..of powder had given 





glycerine with the acid disengages a vast quantity 
of heat, and this it was necessary to absorb in order | 
to check the temperature from becoming too high, | 
and to prevent the nitro-glycerine formed by the 
combination from being destroyed, and causing an 
explosion, It was necessary to k the mixture | 
down to a temperature of 20° centigrade, to pro- 
duce successful results, and to this end electric 
thermometers, of an extremely ingenious arrange- 
ment, were employed. In each capsule was plun 
an air thermometer, formed simply of a bulb full of 
air, upon which was welded a tube containing an 
index column of mercury. Two electric wires were 
led to a point in this tube, the ition of the point 
being such that the index rested below ; 
the two threads were independent one of the other, 
bat when the mercury came into contact with the 
ends of the wires, they were placed in communica- 
tion, and the current, ertoniiaeie passed 
through these wires and struck a bell, signalling 
during the act upon an indicator table, a number 
corresponding with that of the capsule. To reduce 
the temperature below 20° C., either the flow of 
glycerine was checked, or the cold water in the 
cooling vat was or, if convenient, pieces 
of ice were thrown in, But if these means of check- 
ing the temperature were for the moment incon- 
venient, and the decomposition of the nitro-glycerine 
appeared imminent, it was sufficient to u into 
e vat the capsule, which was Sadek this 
contingency by a simple arran nt. 
It was necessary to keep the mixture of glycerine 
and acids constantly agitated, this was done 
either by rotating stirrers, mounted with wooden 
palettes, and driven by clockwork, or by means of 
a blast which inj into each capsule a current 
of air, the bu 


in foomng renee 

hen the reaction came to an end, the contents 
of the capsules were turned into the water, and the 
nitro-glycerine, the density of which is 1.6, collected 
at the bottom, and was decanted. Afterwards it 
was washed with an alkaline lye, until 
it gave no indication of acid upon the test. paper. 
This was a point of vital importance, because the 
nitro-glycerine acid explodes spontaneously. ‘There 





es of which agitated the mixture i 


out. But. the t of this material for 
charging shells, fully studied out by artillery officers, 
ought to lead to important results. Ig effect it 
comes to this, that if the exploding charge could be 
contained in a much smaller volume, the holding 
capacity of the shell could be reduced in like pro- 
portion, and as a consequence it would be possible 
to employ a gun of smaller calibre, but possess- 
ing the same weight of regen onnne range, 
and the same destructive effect. e calibre being 
reduced, and the powder charge remaining the 
same, the diameter and the thickness of the gun 
could be reduced to an important degree, considera- 
tions of the utmost importance, especially in field 


guns. 
Some trials were also made with the dynamite in 
the rapid destruction of cannon. A bronze 16- 


out of shape. Another 
one of the trunnions of a 


similar bag w 
ion broke the trunnion, open 


gun, and the exp’ 
these 


were prepared and loaded, made of the forms and 
ealibres to suit the German guns, but as the oppor- 
tunity did not offer itself throughout the siege, 
notbi won done inl thie now amthod of gin 10. 


en fe were torn up by means of the dyna- 
passes cb cose ane i Agro gee 

itee oroughly effective in quic Te- 
atk a apy tg Wy berg lect 


piece was broken and 
losi 


a 
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RAILWAY 


Upon it were placed 6.6lb. of dynamite, and the 
explosion produced a round hole of 29 in. 
in diameter, and the fragments forced out were 
buried in the ground below. The plate, which 
was only 3 ft. 3 in.wide, was broken in two, the frac- 
ture following the transverse diameter of the cir- 
cular hole made. A forged bar of best quality iron 
4} in. square and 4 ft. 4 in. long, resting at its ends 
upon two stones, was broken in the middle by 
a sausage holding 6.6 lb. of dynamite. The stones 
also were greatly damaged. 

For breaching an enclosing wall from 16 to 20 in. 
thick, and from 6 ft. to 8 ft. high, it was enough to 
place at the foot a linen sausage or a zine tube 
charged with 6} lb. of dynamite every 3 ft. or 4 ft., 
and without any other preparation the wall would 
fall entire upon the moment of explosion. This 


method of effecting breaches was found to be very | 


rapid and convenient, it aided vastly the marching 
of attacking columns, and it was employed on the 
plateaux of Avron and Buzanval; during the sortie 
of the 19th of January, twelve openings were made 
in the walls of the park of Buzanval. Again 
several gates which could not be broken down were 


blown up, by placing in the middle of the adjacent | 


room on the ground floor a little cup filled with 
dynamite, and which was exploded after the other 
doors and the window had been closed, the explo- 


sion invariably levelling the obstruction to the | 


ground, Another important service rendered by 
the use of dynamite was in the destruction of stone 
works, which set at defiance the fire of artillery. 
It was always sufficient to place the dynamite on 


(For Description, see @ 


the explosive was greatly reduced whenever it was 
possible to introduce it into openin 
partially or entirely confined, after the manner that 





. when it was | 


it is generally employed in ordinary blasting work. | 
Preparative measures are, however, often out of | 


the question in military operations, where time is 
all important. It is under such circumstances that 
the enormous force of the material is fully ap- 
preciated, as it can be employed without special 
preparations of any kind. 

his powder, which produces such terrible effects 


WAGON FOR CARRYING MIRRORS AND PLATE GLASS. 


the ice, which had attained a great thickness, and 
accordingly zinc cartridges were placed upon it, and 
exploded by an electric spark, and subsequently by 
an ordinary mining fuze. The effect produced was 
eminently satisfactory, and by a few days’ work the 
Seine was cleared of ice for a distance of more than 


| 2000 yards, setting free the gunboats, and enabling 


when the explosion is effected by percussion, does | 


not, as we have already stated, entail any dangerous 
consequences when it is brought into contact with 


an incandescent body. Frequently during the siege, | 
after the most formidable obstacles had been de- | 
stroyed, 5 or 6 Ib. of the dynamite were thrown upon | 


an open fire, with the sole effect of 
rapid though quiet combustion. Besides this the 
material has been submitted to the action of violent 
shocks without explosion. It is true that the im- 
pact of a rifle bullet fired into a bag of dynamite 
would explode it, in the same way that it would 
explode a bag of ordinary blasting powder. But 


the shock of the rifle ball produced no effect. 


able effect upon the frozen Seine. 


roducing a | 


; 





when the dymamite was confined in small zinc cans, | great number of a had been destroyed by the 
¢ 


them to resume their offensive operations. 

It may also be worth mentioning that small car- 
tridges charged with dynamite were employed for 
wholesale fishing, it being sufficient to lower 
the cartridge in any spot where the fish were 
known to congregate, and the explosion, made at 
will from the bank, invariably brought up to the 
surface, in a state of syncope, all the fish within a 
considerable radius. 

From what we have said, it will be understood 
that the experience gained in Paris during the siege 
in the use of dynamite, confirmed all that was pre- 
viously known about it, and ete that it was at 
once less dangerous to handle, and direr in its 
effects than gunpowder. 

After the termination of the investment, new and 
interesting uses for the dynamite were found. A 
iers, 


requirements of the defence, and the débris of 


During the severe frosts which occurred last | arches, and girders blocked up the channels of the 
| winter, the explosive was employed with admir- | Seine and 
‘Towards the end | work of all kinds. To remove these heavy masses 
of December, a flotilla of plated gunboats were | entire would have 


e, with blocks of masonry and iron- 


uired the application of 


frozen up in a position where they were rendered | powerful cranes and other mechanical appliances, 


entirely useless, and where they were at the same | which were not readily available. 
It was employment of these, dynamite was again called 


| time exposed to the fire of the enemy. 


To avoid the 


the surface of the walls, but the consumption of | determined to try the effect of the dynamite upon | into play, and the heavy masses were reduced into 
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MACKIE’S TYPE-COMPOSING MACHINE. 






small pieces easy of removal. To take an example. 
The work was commenced with great success on 
the ruins of the bridge at Clichy, where two cast- 
iron arches of 197 ft. 8 in. , had been thrown 
into the bed of the river. ‘The dynamite operated 
exceedingly well under the water, when placed in 
a canvas bag, there being no necessity to place 
it in cartridges. The water formed an excellent 
tamping, and greatly increased the effect of the 
explosion upon the ruins that had to be destroyed. 
Unfortunately the subsequent dissénsions in and 
around Paris have for the present stopped these 
interesting works. 

Such is a complete account of the part employed 
by dynamite during the investment. Doubtless 
had the material been placed at the disposal of 
the military service at an earlier period its réle 
would have been a more important one; but it 
accomplished much, enough at all events to show | 
conclusively that this explosive, comparatively little | 
known, and the use of which had been previously | 
discouraged, was eminently suitable to be made of | 
vast service, alike in military as in industrial works. 





PLATE GLASS WAGON. 

Ws illustrate on the opposite page a railway wagon for 
transporting mirrors and plate glass, constructed at the large 
giass works of Stalberg, near Aix-la-Chappelle. The wagon 
consists of a pair of four-wheeled bogies p at a distance 


| @ pattern any 





apart of 30 ft. 94 in. from centre to centre and connected by a 
tamber beam 12 in. square, this beam being strengthened by 
iron truss rods and by diagonal timbers as shown. To the 
tides of this main centre-beam are fixed, by iron slings, a 
series of inclined timbers measuring 7} in. by 6 in, the | 
arrangement of these timbers being clearly shown by the | 
side elevation Fig. 1, and the transverse section Fig. 3. These j 
inclined timbers are 10 ft. 2in. long, and they form beds | 
against which the boxes containing the plate glass rest. The | 
two begies have each a wheel base of 3 ft. 8 in., and besides | 
being connected by the main beam already mentioned, they 
are coupled by a drawbar which extends from one to the | 
other, and which thus takes the strain of the draught off the | 


glass-cartying framing. We are indebted for iculars of | 

this wagon, which appears to be excellent! pted for its 

5 ae) to Herr Heusinger von Waldegg’s admirable | 
andbuch fiir Specielle Eisenbahn-Technik.’ 


' in conjunction with one 


MACKIE’S TYPE-COMPOSING MACHINE, 

We have already mentioned in this journal, as one of the 
most interesting exhibits at the International Exhibition, 
the exceedingly ingenious type posing machine, invented 
bby Mr. Alexendor Mackie, the proprister of the WarMagion 
For us to describe pee mang mye full oe 
would bably be as tedious by majority 
our soelam ) pes | we therefore only propose here to + ag 8 
an account of it as will explain—we trust clear! 
principles upon which it acts, and give some idea of the 
mechanical skill and perseverance which Mr. Mackie has 
broughé to bear upon its constructiog. 

Mr. k gory em Sag ny 2 be said goon ony of two 

rinci arts, namely, t tin i 3 
nd the dealt perforating washes be which are ae ae 
the strips of paper which govern the action of 
setting machine. These of paper are to the type- 
setting machine what the jacquard cards are to a loom, and 
just as mips op wee cards will serve for the reproduction of 

ired number of times, so the ey seal per- 

forated paper employed by Mr. Mackie serve for the settin 
and resetting any reasonabie number of times of the boo 
or other work which they re t- More than this, the 
strips remain the same, whatever size of type is used, and 
thus the same strips may be employed for setting a large 
type edition of a work—a novel for instance—and subse- 
quently be used for a small type edition. Further, the strips 
can be perforated in duplicate, and one set sent abroad in 
place of the “advance sheets,” as at present, it being, of 
course, presumed in this case that the printer to whom they 
are sent is in possession of one of the composing machines. 

The strips used are about 2in. wide, and are 
with a continuous row of equidistant holes down the centre. 
These holes are, as it were, geared into by teeth or pins fixed 
in the periphery of a wheel on the composing machine, and 
the paper strips are thus fed forward at a regular rate. On 
endl die of thie conteal sy of holes are eight other rows, 
these rows, however, not being continuous li 
one; but such perforations as they contain being always in 
a line with a ‘oration in the central row. a strip of 
the perfora’ paper be taken, and lines ruled across it 
through the centres of the perforations in the middle row, 
it will be found that of the eight rows on one side of the 
latter there are never more than two perforated simultane- 
ously, whilst in the eight rows on the other side of the centre 
there may be perforations in the whole or any less number 
of rows. The reason for this we shall —— presently. 

The patent of et x is a small 
tus with sixteen keys, it is found that the 
can be made at the a rate of 16,000 letters per hour. Of 
course two or more i ngeen th Bw ed 
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tion’ ‘and the pina £3367 8 er hrou, 
tion, t ins, , projecting up t it, 
the entespiading divisions oe the packet. 
If, now, we suppose the letters to be arranged in the eight 
ivisions of that pocket in the following order : 
their s.e (space), 

it is evident that the raising of the pins above mentioned 
will was taken —— ay ited on me sneeiing Oat the 
word t h e « e, followed by a space. varying the pins 
raised it is evident also that the type for 4 fe on = hrf con 
words such as this, their, these, the, her, his, he, is, &c., might 
be simultaneously withdrawn from the same pocket. 

This power of, as it were, composing complete words at 
ene coemation fe Gen ot foe leading wage Mr. Mackie’s 
ingenious apparatus. arranging i 
peceis i ereain coders be hes bree enabled to produce 
series of combinations by the aid of which he is able to with- 
draw from the pockets, each at a single o ion, about 700 
words or parts of words, the words included in this number 
making up about 60 cent. of those in ordinary use by 
writers in the English language. _ 

The next thing to be explained is the manner in which the 
type iyi on the receiving tables of the pickpockets is 

wry Sen the machine. To this end each receiving 
table, as it approaches the point of delivery, rises into a 
horizontal position, so that it is brought on a level witha 
bell-mouthed ebannel, along which the type are delivered. 

2 * Re this al la P actuated pt 


On arriving opp » 
the cam teeth seen in the engraving, pushes the type 
wn which : 





pushes each type in succession to one side, thus bri it 
over the mouth of a vertical tube down which it passce. 
ee Se 8 ee ee ee ee ae 
, and the lower part of the tube curving outwards de- 
livers them in @ stream, or continuous line, on to lengths of 





brass rule, which are removed at intervals with the type upon 
them. This completes the operation of the machine, and the 


at 
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Stream of type has then to be broken up into lines and 
“justified” by hand labour. 

The is stated to be capable of setting on an average 
12,000 letters per hour, this being rather more than are con- 
tained in a small type (minion) column of the Times. The 
distribution of the letters into duplicates of the pockets is 
performed by boys at the rate of 44. per 1000. One of these 
machines has now been at reg work for Se pen eight 
months at Mr. Mackie’s own establishment at Warrington, 
while there isanother in London at the office of Messrs. 
Clay, Sons, and Taylor, where we believe that it is employed 
on the Graphic. Mr. Mackie has ex Bea uamense 
amount of patience and ingenuity in periecting his invention, 
and it is decidedly the best sachin of its class we have yet 
seen. At the same time we are not in possession of sulf- 
ciently definite iculars of the cost of perforating the paper 
strips and justifying the streara of type to enable us to form 
a decided opinion as to its powers of competing with ordi- 
nary hand labour. It is, however, only fair to Mr. Mackie 
to state that he believes—and he certainly has had ample 
experience in the matter—that it can so compete successfully. 
In conelasion we should mention that the makers of the 
machine are Messrs. Muir and Co., of Manchester, and that 
it is an excellent piece of work. 





THE INSTITUTION CONVERSAZIONE. 

Me. Viesotns, as President, proposes to give a conver- 
sazione at the house of the Institution on Tuesday, tho 6th 
of June, and a morning rece on the following day. For 
the occasion it is desired to obtain the loan of a small number 
of paintings and water-colour drawings, by ancient and 
modern masters of eminence, depicting some engineerin 
work, object, or matter of interest. It .. to be ardabael 
that g trical delineations of works are not sought; but 
as has been expressed by Mr. 8. Smiles, “a bridge, light- 
house, aqueduct, or harbour (or any other effort of engineer- 
ing skill), set in ite appropriate landscape.” 

Among examples of this class may be mentioned the art 
works of Ruysdael, Hobbema, Von Goyen, Van der Velde, 
Cuyp, and other artists of the Dutch school, who have repre- 
seated the canals, dykes, sluices, wind and water mills of 
Holland; De Koning, Dutch windmill drainage; Joseph 
Vernet, French naval ports, with buildings, masting sheers, 
&c. ; Canalette and Guardi, bridge of the Rialto, canals of 
Venice; Wright, of Derby, the forge, air pump, Orrery; 
8. Seott, bridges over the Thames ; 8. Stork, sea coasts, piers, 
and other works; Constable, inland navigation, locks, mills ; 
Old Crome, slate and other quarries; Daniel, bridges, via- 
durts, docks; Copley Fielding, harbours; De Wint, wind- 
mill; Prout, slethende ; W.J. M. Turner, lighthouses, steam 
vessels ; ©. Stanfield, ports, harbours; E. W. Cooke, light- 
houses, bridges, steamboats, cranes, piers; F. R. Lee, break- 
waters, bridges; Elmore, combing machine, loom; Hook, 
mining seenes in Cornwall ; Poynter, Carmichael, Duncan, 
Andrews, Bourne, &c. 

Views of any of the following works, among others, would 
be particularly acceptable: 

United Kingdom.—Drainage of the fens ; embankments to 
prevent inroads of the sea; remarkable illustrations of road 
engineering, including cuttings in sea cliffs of North Wales ; 
er and present bridges over the river Thames, Pont y-tu- 
*ridd, Glamorgaushire; the Bridgewater Canal from Wore- 
ley to Manchester. including the Barton Aqueduet; the 
Eddystone, Bell Rock, and Skerryvore Lighthouses ; Banff, 
Coldstream, and Perth Bridges; Forth and Clyde Ship 
Canal, ineluding the Kelvin Aqueduct; Aire and Calder 
navigation; Essex Bridge over the Liffey in Dublin; Cale- 
dunian, Crinan, Gloucester and Berkeley and Gotha Canals, 
and inland navigatiun generally; Plymouth and Portland 
Breakwaters; aqueduct over the Lune, near Lancaster; 
bridge over the Tweed at Kelso; Ramsgate, Kingstown, 
Howth, Holyhead, Donaghadee, Folkestone, Aberdeen, Dun- 
dee, and other harbours; Sheerness, Portsmouth, aod Ply- 
mouth Dockyards; Wellington Bridge, Leeds; Chirk and 
Pont-y-cysylte Aqueducts; Dunkeld Bridge; the first iron 
bridge at Coalbrookdale; the iron bridge over the Wear at 
Sunderland; the Menai, Conway, Pesth and Clifton Sus- 
pension Bridges; the Britannia and Conway Tubular 
Bridges; the Dean Bridge, Edinburgh; bridge over the 
Deo at Chester; coal staiths; machinery at colliery pit 
heads, and at mines generally; remarkable steam an ty 

‘hames Tunnel; Chepstow and Saltash Bridges; Royal 
Border Bridge at Berwick; High Level Bridge at New- 
castle-on-Tyne, &e., &e. 

Tialy.— Genoa, Venice, Ancona, Civita Veechia, Leghorn, 
and Naples harbours ; canals; silk machinery of Lombardy. 

France:-—Cherbourg, Toulon, Brest, Havre, Boulogne, 
Calais, and Dunkirk, docks and moles; Languedoc, Bur- 
guady, and Picardy canals; embankments of the Loire ; 
Neuilly, Bordeaux, and the Dordogne bridges. 

Switzerland.—The Stelvio, Mont Cenis, &t. 
Splugen, Brenner, Simplon roads and passes. 

Holland.—Embavkments for preventing inroads of the 
sea; the great Texel, and other canals; drainage works, 
dykes, &e. 

Germany.—Rivers Danube, Elbe, and Rhine, and bridges 
across them, @lso canals connecting them ; roads and mining 


Sweden.— Carlserona Docks ; Trolhitta Canal. 

Russia.—Docks at Cronstadt and Revel; Kieff Suspension 
ridge ; inland navigation ; roads. 

Spain.—Malaga, Alicante, T: and Barcelona 
moles; Ferrol, Cartagena, and Cadiz 8; Arragon Canal. 

United States.—Public works ; mechanical inventions and 
Jiscoveries. 

Railways in all these countries. 

Competent persons will be employed to collect the pictures, 
and to re-hang them on the walls of the owners; and al! 
works lent to the President will be insured against fire. 


Mz. E. J. Ruzp.—Doubt is cast upon « statement that 
Mr. E. J. Reed, late chief naval constructor in the English 
service, has been invited to visit the Russian dockyards. 








Gothard, 











NOTES FROM THE SOUTH-WEST. 
South Wales and West Coal and Metal Mar- 
Peis the last market 1 een Mr. BR. W. Jones ex- 
hibited les of Spani ig iron. There was no 
hibited ome epi of, Spenih, ig fom. here ope 3 
were not very extensive. . 


t v * 





The Port of 
lected at Bristol = 
sels entering inw 

the month was 74 (52 
number clearing outwards 
and 3 foreign). 

Steel Rails for Canada.—Steel rails have 
demand at Ne on Canadian account. The 
of these rails will evidently have to be largely i 
enable the demand to be provided for. 

Railway Traffic—The Taff Vale Railway Ce 
recovered the decrease which had appeared in its. 
The total revenue acquired upon this line to A 
year was 117,8071., as compared with 117,285 in the, 
sponding period of 1870. Sate 

Royal Agricultural Society—The Royal A 
Society of England has decided to hold its country 
for 1872 at Cardiff. The council came to this 
majority of 30 to 6. The Marquisof Bute will plage 
Park at the disposal of the society for ite meeting, ~~ 

Newport Dock Company.—The half-yearly 
directors of this company shows a balance of 

eneral revenue account: payment 
§ vidends, a balance of 89852. remain whi 
recommend should be carried to the credit of the general 


revenue account to provide for te due at the close of 
Tune on the redecsabig peshaltale Ules: and also for the 
payment of new dock gates. 
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with cargoes 
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Bristol and the Census.—Bristo] and its suburbs are foun 
to have a population of 181,742. In 1861, Prcempesting 
ion was 154,092 ; in 1851, 137,607 ; im 1841, 123,233 ; 

831, 105,628 ; and in 1821, 86,043. 
Trade of Cardiff.—The ign exports of coal from Car- 
diff in Apri pons A mr a patent fuel was also 
to foreign ports to the extent of 3293 tons. The 
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iliead 
other qualities in proportion. 
nd returns were read 
Cha with interest. Shipments are very active. 
fare the end of this year it is probable that the 118 large 
furnaces now blowing will be increased to 125. 
The Finished Iron Trade.—All departments of the finished 
iren are in a healthy condition. For rails there is an 
t demand, and prices are fuliy maintained. Plates 
: le iron are in great request, in consequence of the 
aes briskness in the iron shipbuilding trade. There is 
pteady market for bar iron and hoops, and sheets are eagerly 





ern .—It is a long time since engineers gencrally 
have been so Sear as the 2K now throughout the North of 
Both locomotive and marine engine builders are 
S ‘@s they well ve de Under these a it 
¢Verymuch to be regret that there is at present a danger 
of a serious dispute wien between the pod mere and em- 
ployed in Newesetle-on-Toyne Having in view the success 
their efforts at Sunderland, the workmen 
| are ss g for the nine hours’ movement on Tyneside. 
| The following ¢ircular has been sent from the acting com- 
| mittee of the Hours’ League to the employers in the 





The Forest of Dean. — The izon trade continues brisk | cogineesing —_ : seiieeres Speuing events so often 


in this district, and the ironmasters it difficult to | cast their 
d. New furnaces | place 


keep pace with the orders which come to han 
at A aa are still spoken of, but no actual movement has 
been mate towards their erection. The coal trade continues 
fairly active. 

Weston Super-Mare Water Works Company.—The annual 
meeting of this company was held on Saturday. ‘he chair- 
man congratulated the shareholders on the continued pros- 
perity of the company, and stated that works were now in 
progress which would give a double set of pumping ma- 
chinery and an additional supply of water, such as would 
meet, for a number of years, the growing requirements of 
the town. 


Trade at Merthyr Tydvil.—The production of pig and 
rails in the Merthyr Tydyvil district continues large. Con- 
siderable quantities of roils are being forwarded to the 
United States; but with the exception of some colonial 
orders, the demand is not very animated. Another strife is 
impending over the local coal trade, an advance in wages 
being demanded by the colliers. 


Rhymney Iron Company (Limited).—This company has 
declined to accede to an application made by its colliers for 
an advance of wages. The directors express their regret that 
the present state of the iron trade does not warrant the ad- 
vance. 


Trade of Newport.—The quantity of coal shipped at New- 
port in April was 18,030 tons foreign, and 59,327 tons coast- 
wise. The exports of iron from the port during April com- 
prised 514 tous of bridge work to Buenos Ayres, 1000 tons 
of rails to Baltimore, 300 tons of rails to Cronstadt, 8063 
tons of rails to Dantzic, 200 tons of rails to Gottenburg, 4624 
tons of rails to New York, and 123 tons of rails to Stettin. 
The steamers have been loading railway iron during the last 
few days for Brazil. The bridge work which has been 
shipped for Buenos Ayres has been executed at Crumlin by 
Messrs. Kennard. Large imports of sleepers from the Baltic 
to Newport and neighbouring ports are anticipated this 
summer. 


Monmouthshire Railway Company.—The Monmouthshire 
Railway Company proposes to subscribe for the new ordi 
shares in course of issue by the Newport (Alexandra) Dock 
Company to the extent of 20,0002 The shares are to be 
issued at a discount of 40 per cent. from their nominal value. 


Trade at Swansea,—At one of the periodical meetings of 
the coal and metal trades at Swansea on Saturday there 
was a good attendance. A fair inquiry was experienced for 
the best pig and manufactured iron, and sales were made 
of No. 3 hematite at 79s. per ton ex ship Bristol Channel. 
Wiltshire m/ pe in demand and sales were effected at 
full prices. fined metal from Yorkshire lately introduced 
into South Wales is said by practical men to be a good 
ae for hematites. A fair demand was experienced 
for rails. 


Bristol and Newport Steamers.—At the annual meeting 
of the Newport Harbour Commissioners on Monday, it was 
stated that a Bristol firm were about to place two new screw 
steamers on @ line between Bristol and Newport. The 
steamers will commence running about the 15th inst. 





events which have taken 
mn the last few weeks must have 
prepared you for the request which we, as the appointed 


representatives of your workmen, now respectfully prefer, 
viz,: That you will kindly consent to the reduction of our 


hours of labour from ten to nine hours per day, or, more 
i properly speaking, from 59 to 54 hours per week, a concessior, 
| we believe, that might be made with little or no injury to 
your own interests, and with great advantage to ours. ~ 
| various arguments in favour of a reduction of the hours of 
labour have been so often successfully advanced of late that 
we will not trouble you with a repetition of them, but con- 
tent ourselves with assuring you, in all sincerity, that it is 
| our desire to settle this matter, if possible, in a friendly and 
| peaceable manner, and without having recourse to extreme 
measures. In conclusion, gentlemen, we venture to express 
| a hope that you will not utterly ignore our claims to con- 
| sideration by treating this with that silence which looks so 
| like contempt, and which so often helps to precipitate 
masters and men into a struggle which cannot be otherwise 
| than hurtful to the best interests of both. Trusting that you 
| will, in your reply to this, view the matter in a similar 
| spirit of ‘good will, and anxiously expecting an answer, not 
| Jater than Friday, the 12th instant, we remain, gentlemen, 
&e.” On Saturday a meeting of employers was held at the 
Station Hotel, Newcastle, Sir William Armstrong presiding. 
The circular from the acting committee of the Nine Hours 
League was read, and it was resolved that the application be 
dechned. It is said that several of. the steamboat owners on 
the Tyne have intimated to the engincers that they can sus- 
pend the building of the engines now in eourse of construc- 
tion in the event of their workmen insisting upon the nine 
hours’ movement. Considering that the men have triumphed 
at Sunderland, it can hardly be expected that they will 
quietly accept the answer of the masters at Newcastle. Un- 
less the question is submitted for arbitration, or some com- 
promise arranged, it is generally feared that there will be 4 
gigantic strike. 

The Tees Conservancy Bill.—A Bill is now before a Com 
mittee of the House of Commons promoted by the inhabitants 
and corporation of Middiesbrough to gain for that place, 
Eston and Port Clarence better representation. The promote!s 
contend that as they pay four-fifths of the revenue they 
should have a larger share in the representation. The dect- 
sion of the committee will be known this week. 


The North of England Institute of Mining and Mechanica! 
Engineers.—A general meeting of the members of this 
institute was held at Newcastle-on-Tyne on Saturday, the 
president G r. E. F, Boyd) oceupying the chair. An able 

aper on the boring of pit shafts in Belgium, by Messrs. 
Kind and Chandron’s method was read by Mr. Warrington 
Smith, a gentleman connected with the Government School of 
Mines, in London. 


The Midland Steam Boiler Inspection and Assurance 
Company.—We hear that Mr. Wilham Waller, of ; 
who has bad the management in th: North of England of 
the Midland Steam boi ge ey Sapna Ao 

any for the six years, has resi is appointment. 
Mir Waller 4 vee the ‘amen with the good wishes of all 
parties with whom he has come in contact. 
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THE PATENT LAWS.* 
By W. Liorp Wiss. 

I verrvee to solicit your kind attention for a short time 
this evening, because I conceive that inuch-agitated 
patent question is one of serious importeiee to those com- 

wsing the London Association of Forement, and 
Draughtemen, who are, as we all know, const y engaged 
in the practical application of nature’s vast réscurces to our 
daily requirements, and have, by their @xertiongand skill, 
added very materailly to our national g panceipent and pros- 


perity. Many most valuable inventiog re ited from 


foremen engineers and draughtsmen, gg ae it isin}. 


ail 


the interest of the community at large 
provision should exist for inducing 
their inventive faculties for the 
enabling them to hold their own, as (ley a 
to do, against the often not over-scragl s 
whom the mventor would, in the a 
vision, be in many cases deprived of h 
Ihe great question that as been raised. 
principle of attaining the desired result, by grh 


mi ey 
pennies ok 


matent, is radically wrong, and ought to h ok 
on the contrary, fundamentally right, and . there. | 


fore, be retained, subjeeb to such amendments as may be 
needed to obviate that which arise in the working of 


our existing laws and che OR Pas Rd 


For the information of those 











the present course @ cedure, T will to: 
briefly, how patente are-mai applied for and in 
this country. CMe. ; 


The pple .S A-B:, deposits a petition 
and declarationgaptting he is in possession of an 
javention for, & Im proxg in steam engines,” whick 
invention he velit will bee t publie atility ; that he 
is the first an@i@te inver Hiereo!, or that it has been 
communicated t& tim from as the case may be, and 
that the invemfigm is not Mimse by any other person or 
persons to the Beat of higRagwiedge and belief; and the 
prayer of the me, that letters patent may 













be granted to : gas executors, administrators, 
and assigns, pursue Mates in that case made and 
prov! . a hg 

: With the See docume * specification must be de- 
posited, two Ses being ope Bamely, either to obtain 
provisional ection by provisional specification 
with the petifigm, or to pro’ tion by the deposit of 
a complete specification at the: of lodging the applica- 
tion. The AEMOE COUTSE is (hg one most usually pursued in 


tr advantages generally in- 
# the inventor a chance of 
-to some extent, testing its 
incurring further ex- 





merits and comm 
pense. ¢ une ah 

All applications for letters patent are numbered consecu- 
tively, commencing afresh each Year, and every application 
is referred to one of the law officers, the odd numbers to the 
Attorney-General, and the even numbers to the Solicitor- 
General. 

Each law officer employs a clerk for patents, by whom 
the documents are, in fact, mostly examined, since it would 
obviously be impossible for each law officer, with his other 
multifarious and weighty duties, to thoroughly examine 
nearly 1900 specifications, relating to. widely different sub- 
jects, every year, besides hearing complicated cases of op- 
positions and so forth. If, after the examination snete 
mentioned, the law officer be satisfied that the provisional or 
other specification lodged with the petition describes the 
nature of the invention, protection. for six calendar months 
is forthwith allowed. Although protection is in some cases 
refused, yet, de facto, the examination that takes place is 
generally insufficient and unsatisfactory, and doee not pre- 
vent the occasional allowance of conflicting grante to parties 
who have no means of knowing that they have been in any 
way anticipated. For it must be remembered that, supposing 
any applicant to have lodged oaly @ provisional specification, 
thet document remains secret during the term of the pro- 
visional protection, or until the filing of the final specifica- 
tion, to which I shall presently refer; and it is not usual for 
the law officer to advise an applicant of his having been 
anticipated by the provisional specification of an earlier 
petitioner. 

Having obtained protection, the petitioner's next step is to 
give notice to proceed, which he may do at time not 
later than eight weeks before the expiration of the term of 
the protection. ‘Thereupon it is officially announced, in the 
London Gasette, and Commissioners of Patents’ Journal, that 
A, B. has given notice of his intention to proceed with his ap- 
plication for letters patent for the invention of “ Improve- 
ments in steam engines,” and that a!) persons having an 

est in opposing the application, are ut liberty to leave 
particulars in writing of their objections, at the office of the 
Commissioners of Patents, within twenty-one days after the 
date of the Gazette (and the Journal) in which such notice 
is sued. 

Usually it is upon the scant information contained in the 
title, coupled with any conclusions they may jump at from 
a consideration of external circumstances, that parties in- 
terested in opposing the application must act; because, pot. 
withstanding the invitation to oppose all they are permitted 
to know about the invention is, that it is for “ Improvements 
in steam engines,” unless, indeed, a complete specification 
happens to have been deposited in the first instance, which, 
a8 we have already seen, is the exception, and not the rule. 

I lay stress upon this point, beeause the foregoin shadowy 
¢pportanity for opposing has formed a pretext for certain 

isions, which, with all due deference to the high judicial 
authorities concerned, I, for one, cannot reconcile with either 
justice or good law, and which decisivns, I feel assured, have 
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* Read befure the London Association of Foremea En- 








helped to bring the fundamentally sound iple of re- 
warding inventors by grants of letters pol orig adele 
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and hedsate'’s patent, J 
alterwards prevent C, 
mark you, in spite of ¢ 
earlier inventor of the 

apply for letters patent,4 
A. B. to follow up the f 
himself sheltered by thieas 
invention for a specifiedhaaem 

From the law officer 

but if the applicatioggam 0 
may appeal to the § 
This course is, howe 









The letters ps bare 
of the day on whict he pe Lm 
a l . 4 ; ee 
first instance, they are ec 
+ + , his + or ait \ t re Sa 
describe and aseertain the nature of thedg¥ention, and in 












what manner it it is to be by an instrument in 
writing, under his, or their, or one of their, hands and seals, 
and cause the same to be filed in the Great Seal Patent Office, 
within six calendar months next and immediately after the 








es Pron b= we eee enes OS willis , com~ 
monly called specification, undergoes no official ex- | Without tender. 
amination, but is preptred by the patentee in his own way, and 



















at his own risk, and consequently in very many cases (as dis- Buenos Ayres.— shares 
closed by the records of our law courts) the whole of the in- Pay eines seceived.a aand act = at the a of 
ventor’s severe mental exertion and study, all his long con- | 1g per cent. annum. Another gas company is about to 
tinued anxiety and outlay are rendered utterly fruitless, and | pe vvablishel for the city. ¥ 
his inyeation perhaps of very great com ial value, becomes 
pee property, without his having derived any pecuniary 
fit from it, simply owing to some fatal flaw in the speci- 
fication, discovered too late to be remedind. And nob only 
40, but other serious evils, which have served to bring dis- 
credit upon patents, are attributable to this mode of i 
a patent first, and allowing the 2g ng to subsequently 
define the extent of his grant, as he likes, and without the | *¢ 
slightest supervision or restriction. The result in practice, dev 
is, that, frequently, in some cases, designedly, and in others 
through ignorance, or carelessness, specifications are drawn so 
ambiguously, that it becomes a matter of the utmost diffi- | for 
culty, if not even of impossibilty, to determine the real ex- 
tent of the invention claimed or covered ; and this difficulty, 
no doubt, in some instances, promotes disastrous litigati 
Nevertheless, I cannot refrain from p ing against the un- 
fair assertion, made by some. to. the effect patent litiga- 
tion has acquired a name of infamy above all other kinds of 
litigation. Such an assertion was, I contend, uncalled for, 
aud cannot be maintained—I would rather say that litigation 
in general has acquired a name of infamy. Iwas mach 
truck by @ paragraph in the Daily News of the 1ith of 
March last, reporting that a right of way case had been 
decided at the Exeter assizes on the Monday, in 
which the plaintiff was a brother of the Attorney-Geueral, | miles. 
and the defendant, the Reverend Mr. Parlby, of i 
near Plymouth. The case lasted nearly three da ‘6, 
would, it was said, involve costs to the amount of athou- 
sand loge yet, erp tom dig: counsel — the 
the right of way cou ve been purchased for sourpenee a 
year. Then there was the Morllake church ee case, as 
reported in the Times of the 5th of April, 1870, in which 
roceedings to recover 2/. 15s. 10}d., after being in 
or a couple ef years, came before the court know who 
should take some evi and it was stated that which- 
ever side gained they would be some hundreds of out 
of pocket, and I could mention other cases that have lasted |*tances 
years, and cost vast sums of money, to show that the sweep- | 
ing charge against patent litigation is unjustifiable. Return- 
ing, however, to the conditions of letters patent, as at present 
granted, ! must mention that they are subject to avoidance 
in the event of non-payment of stamp daties pee, of 
502. before the expiration of the thi Phew and 1002. before | ther E 
the expiration of the seventh year, and the letters patent are | * 
required to be produced in each ease, within the term 
mentioned, for registration in respect of the stamp duty so.) © 


. (To be continued.) 
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Tax Most Cxsis Toswzt.—This great work is now aay 
completed. The works on the Modane and St. Michael 
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way are being pushed forward with the utmost possible | of 


eetivity. 
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certain Moldavian lives. The contract price is to remain, 
as at present, at 17,2801. per mile. 

The United States Navy.—The United States navy consists 
at present of 99 wooden vessels, 51 ironclad vessels, and 
29 tugs, the chief part of them being laid up in ordinary. The 
veasels in active service are on duty in five fleets, and are 40 
in number. 

The Belgian Coal Trade-—The disorders prevailing in 
France tell cruelly upon the export coal trade of Belgium 
Thus in February only 186,771 tons of coal were exported 
from Belgium, against 282,123 tons in February, 1870. The 
total exports for the first two months of this year amounted 
to only 260,087 tons against 620,299 tons in the corres pond- 
ing period of 1870. 

South American Railway Economy.—The U niao Valenciona 
Railroad of South America is worked by engines we poew by 
Mesers. Baird and Co., of the Baldwin Locomotive Works, 
Philadelphia. The gauge of the road, which is 15 miles in 
length, is 3 ft. 6in.; it has a maximum grade of 169 ft. to the 
mile, and a maximum radius of curvature of 235 ft. The 
line is laid with rails weighing 40 lb. per yard. 

Public Works in South Australia.—South Australia ex- 
pended last year 137,0411. upon public works. This amount 
included the outlay upon roads and bridges. 

Iron Founding in New Zealand.—Some iron castings for 
machinery required by the Doran Reef Gold ining 
Company, the execution of which was undertaken by Mr 
Moutray, have been completed. The castings consist of the 
centre piece for a water-wheel cast in two , and each 
weighing about half a ton, a stamper-box cast in three parts, 
and weighing altogether 22 ewt., felloes for a driving-wheel, 
a shaft, discs, &c. The gross weight of the castings was be- | 
tween six and seven tons, and they are the largest castings | 
of the kind ever made in the Province of Nelson. 


Turkey Building her own Tronclads.—The Tarkish Minis- ! 
ter of Marine is proceeding with the construction of a large | 
ironelad at Tershaneh, Boglish mechanics having been | 
brought out for the purpose. The vessel is named the | 
Mukat-demi-heigher. and she is being built from drawings 
and specifications furnished by Mr. E. J. ; she is, in | 
fact, a sister ship to the Fati Bulend, built last year at the 
Thames Iron Works. Her dimensions are as follows: Length 
hetween perpendiculars, 235 ft. ; breadth at water-line, 38 it. ; 
breadth at battery, 42 ft.; burthen, 1691 tons builders’ mea- 
surement; mean draught of water, 17 ft. 3in. The Mukat- 
demi-heigher will be fitted with engines of 500 horse power 
nominal, and she will be armed with 124 ton Armstrong’s. 


Rio de Janeiro Gas Company.—The net earnings of this 
company last year were 93,630/. The directors are not only 
enabled to provide a dividend at the rate of 10 per cent. per 
annum, but there will also be a bonus in the shape of new 
shares representing the mone —— in laying down 
new mains, and providing for the additional consumption of 
gas, which amount will be capitalised, subject to a participa- 
tion in future dividends. The San Paulo Gas Company is 
about to commence lighting San Paulo. 


== = — 





A Co-orgrative Socrety.—A prospectus for a new co- 
operative company has recently been issued to the public 
which possesses many features of interest, and we believe the 
elements of The beneficial results which have 
attended the efforts of the members of the Civil Service in 
establishing co-operative stores, whereby demand is placed 
in direct communication with supply, have been too well 
established to be — to question. e object of the new 
society is to establish a similar institution, but upon no re- 
stricted limits, it being the intention to admit every one to 
share its advan upon the payment of « smal! annual 





subscription, whilst shareholders are admitted to similar ad- 
van without annual payment. Efficient management 
is evidently all that is necessary to obtain a great success for 


this undertaking, but, on the other hand, nothing can be 
more easy than failure without such management. It must 
not be forgotten that such a company will seriously interfere 
with the business of general re tomy rs, but there can be 
little doubt that hitherto the public have not been so merci- 
fully used by retail dealers as they might have been. The 
Professional and Genera] Co-operative Society should at least 
effect a reform in this respect. 





Tus East Arnoestrye Rariwar.—Subscriptions have 
been invited for the East Argentine Railway Company 
(Limited), with a capital of 960,0007., in shares of 20/., under 
a guarantee of 7 per cent. from the Argentine Government. 
The price of issue is to be 18/. per share, at which the return 
will be 79 per cent. The line is to run from the city of Con- 
cordia to Montecaseros, about 96 miles, connecting with 
many hundred miles of river transit; and as soon aé this 
shail have yielded 34 per cent. on its cost the shareholders 
are to have the right, with a similar guarantee, of construct- 
ing an extension of 85 miles to the city of Mercedes, near 
the Brazilian frontier. The 7 cent. guarantee is for 40 
years, upon a fixed cost of 10,0002. per and a contract 
corn, We Seite tne Seen eutetes ite with the Public 

orks Construction Company, of which Mr. George Wythes 
is chairman. Interest is to from the payment of calls, 
the grant of the railway is in perpetuity, the whole of the 
required land is to be given free of cost, the property is to 
be exempt from all duties or taxes, and the shareholders are 
to be entitled to all surplus profits beyond the guaranteed 7 
per cent., j 
may previously have received from the Government to 

eup that amount. The line rans through the provinces 
of Entre Rios and Corrientes, which are among those most 
capable of development in the republic, while it will also 
constitute a link in the increasing intercourse with Brazil. 
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CUNNINGHAM’S WOOD CARVING MACHINE. 
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We have already referred briefly, in our notices of the 
eee — to the Lng lth i Game 
exhibited t by Messrs. Cunningham Co., ew 
Oxford-street, and we now publieh a perspective view of this 
machine, which will explain its construction clearly. It con- 
poral bad pee gem oa’ op at one end a table, on which 
are placed side by side the piece of wood to be 
and the model to be copied. This model may either be a brass 
casting or an electrotype, or may be made of any material 
hard enough to resist being damaged by the copying points 
which traverses it. At the opposite of the bed t> that 
at which the bed is situated rise two standards, to the 
front of which is secured a slide, which may be raised or 
lowered at pleasure. This slide carries the i of an 
upright driving shaft, and it is also provided on the front 
Sonat ano Oltgnd o par of oll nether ee is mounted. To this 

are hi a pair of stiff radius bars, the outer ends of 
hich aaveethnsted bya toetnl thie, as shown, this last- 
mentioned frame being provided with bearings for another 
upright spindle, and also with appliances for holding the 
sp’ to which the tracing or ing point is attached. 

The frame at the outer end of the radius bars is slung 
canada — spring, and thus the whole swingi 
rame, with the spindle carrying the ing cutters 
the tracing point, can be moved upwards or » Rocca or 
from side to side, with the test freedom. The two up- 
right spi are connected by a driving band, as shown, 
at the back is driven from ‘the shafting. We 
should also mention that between the radial arms there is 
a bracket projecting from the fixed slide at the back, the end 
of this bracket being traversed by a screw, which, by bear- 
ing against a cross-bar ——s the radius bars, controls 
bag Sg to P vtpane ie cut is ©. 

using the machine for making carvings on flat surfaces, 
the wood to be carved and the copy prnsy eat side by 
side, as shown in our engraving, and the carving cutter and 
tracing point are adjusted so that they are at the same level. 
The machine being started, the swing frame is then moved 
from side to side, and the table moved backwards and forwards 
on its bed, the tracing point and the revolving cutter bei 
ene er 2 gt a ag whole surface of the model 
respectively. A certain depth of cut being thus made, 
a second cut is tuken, and so on, the tracing point in tra- 
versing the model causing the swing frame to rise and fall, 
ae Sees cutter to a fac-simile of the 
in the Of course, point of the cutter and 
the tracing point have to be of the same form, and it is usual 
poem 4 first a rather coarse cutter for roughing out the 
finer and finer cutters for completing 
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In producing statuettes there is substituted for the table 
shown in our engraving, a slide with two pairs of headstocks, 
ween the centres of one pair the 
of wood to be carved, and between those of other 


the model to be copied. By a simple arrangement the model | 
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and block of wood are rendered a of being revolved 
simultaneously on their axes, and ing point and the 
revolving cutter respectively, thus over all parts of them 
successively, just as in the case of the carvings on fiat sur- 


The machine might probably be improved by arranging 
the bearings on the swing frame, so as pk pe more support 
to the upper end of the eutter spindle, we consider also 
that the weight of the framing might be increased with ad- 
vantage; but the machine, as at present made, nevertheless 
turns out excellent work, and executes medallions and 
statuettes, &c., neg 3 ay marvellous delicacy of finish. 
Al it is one of the most attractive machines in the 
Exhibition. We may also mention here that Messrs. Cunning- 
ham and Co. exhibit at their stand a very handy fret cut- 
ting machine which produces admirable work. 





Tae Warrsr, Repcoar, asp Mippiesprovenr Raitwar. 
—joomes has been issued of the Whitby, Redcar, and 

i gh Union Railway Company, with a capital of 
250,0001., im shares of 107. The line is about 16 miles, tra- 
versing the Cleveland iron district, and opening for it a new 
connexion with the sea coast at oa and other points. 
The subscription price is to be 6/. 17s. 6d. per share. 


Trranrc One.—At the last meeting of the metal and coal 
ee ee ee 
taining a large percent’ titanium. The price 
tho end wen tht: pee on et tht tes tho Beteted Channel An 
analysis of this ore yielded the annexed results: Iron, 40.88 
per cent.; oxygen, 20.67 per cent.; titamic acid, 31.72 per 
cent. ; silica, 3.17 per cent. ; lime, 0.97 per cent.; magnesia, 
1.00 per cent., &. 


Tus Preston Free Exorys Triats.—The second series 
of trials which it was decided should be made further to test 
the com tive excellence of the fire ines submitted to 
competition by Messrs. Shand, Mason, and er by Messrs. 
Merryweather, have terminated in favour of the former ; and 

ion of the Committee to purchase the more 
effective engine was confirmed by a majority of 20 to 7, the 
minority voting for a further postponement of the question. 


A New Artayric Stgamen.—One of the largest Atlantic 
steamers ever built has been floated from the shipbuilding 
d. The vessel has 











is of 4900 tons burthen, and has accommodation for 1200 
The engines of the 
be the largest ever constructed on the 
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THE RECENT EXPERIMENTS AT SHOE- 
BUR ; 


We last week gave a brief résumé of the series of gunnery 
experiments which took place yesterday week at Shoebury- 
ness in the presence of the der-in-chief and staff, 
and a number of naval and military offieers of distinction, 
We have now to place on record the details “of those ex- 
periments and their results, as well as ¢o deseribe the struc- 
tures against which operations were in the fitst instance 
directed. The programme was both yaried and interesting, 
and was drawn up under the instructions of _ General 
Adye, C.B., R.A., the director of artillery, The object was, 
in the first place, to demonstrate the superiority ofthe 
principle upon which the turrets of of the Devastation 
class are armoured —which is with a1 id face plate — 
over a proposed alternative method in which the turret. is 
faced with an 8-inch plate, a 6-inch plate being placed in the 
rear, a backing of teak interveni To carry out this 
object, two targets were constructed and are represented in 
vertical section in our engraving, which was made from a 
photograph kindly lent by Colonel Chermside, R.A., the 
photograph being of course taken from a drawing. Fig. 1 
represents the 14-inch plate construction, and which was 
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referred to in our notice last week as No. 84 target, Fig. 2 
showing the target with the 8-inch face plate and 6-inch rear 
plate, and which is the No. 35 target of the same notice, 
The target represented in Fig, 1 consiste of two front plates 
each 14 ft. long, 3 ft. 6 in, deep, and 14in, thick. The 
upper plate is ene of Sir John Brown's, and was rolled 
toacurve. The lower plate is by Messrs. Cammell, and 
was curved while hot by hydraulic pressure. Behind 
these plates is a backing of 9-inch vertical timbers, and 
behind this again a layer of 6-inch planks placed hori- 
zontally with two angle irons placed at about one and 
two-thirds the height of the structure. The whole of this 
is supported by a double skin of §-inch plate strengthened 
by double angle irons and deep vertical girders, with ocea- 
sional gusset pieces of 4-inch plate. The plates and timbers 
are held together by Dink armour bolts passing the wood 
backing and the skin plating in the rear. At both top and 
bottom the structure is bound by 1-inch plates, which are 
rivetted to the edges of the front armour plates. 

The target represented at Fig. 2, is the alternative 
method of construction, and consists of two front plates 
8 in. thick, and disposed in the same way as in the other 
target. The upper plate is one of Brown's, and the lower 
one of Cammell's, and behind the plates is a vertical backing 
of 9-inch timber, and next again two upper 6-inch (Brown’s) 
and two lower 6-inch (Cammell’s) plates. Behind these isa 
layer of 6 in. horizontal planking with two angle irons as 
before, rivetted to the back skin which is composed of two 
#-inch plates, the structure being supported and strengthened 
by double angle iron girders, gusset pieces, and top and bottom 
plates as in the previous example, 4} in. through bolts 
being used. The targets were well strutted with 12 in. 
timbers placed on their rear. The gun used upon the present 
occasion was the 12-inch Woolwich muzzie-loading rifled 
25-ton gun; the range was 200 yards, the weight of the 
shot used being 600 Ib., and that of the Palliver large 
capacity shell 586 Ib. empty, and containing a bursting 
charge of about 12 Jb. Pebble powder was used, the charge 
being 85 Ib. Two solid projectiles and two shells were 
fired at each representative turret, the first round being 
directed against the upper plate (Brown's) of the 14-inch 
target, which it struck 6 ft. from the right end proper, aud 
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2 ft. 2 in. from the top to the centre of the 
hole made was 13 in. by 124 in. in diameter and 
deep, and showed a quality of plate, 
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no starring nor cracking whatever. The pro: 
up and the head rebounded 6 ft. to the front, the 


i 


Pt | 
Hs 


F 


OOUSBLE ANGLE #RON 
ANCLE IRON 








BASE PLATE t& THICK 


penetrate the turrets, and the third round in which a 56 Ib. 
Palliser shell loaded with 11 1b, 12 oz. of powder was used, 
was directed against the 14-inch plated target. The shot 
struck the lower (Cammell’s) plate 2 ft. 6 in. from. the 
proper leit end, and 1 ft. 5in. from. the bottem to ceptre of 
hole, the shell exploding to the front, and its head rebound- 
ing from the target. The penetration was 11 in., the shot 
hole being 12.5 in. by 18.8 in. in diameter. A portion of 
the surrounding plate was peeled off showing an imperfect 
weld in the layer, and the body of the ‘was cracked 


through from the shot hole to the lower edge. The rear | every 


skin remained perfect, although six of the 4} in. through 
bolts had their washers smashed, and 1 
sheared. The target was driven bodily back against the 
struts, one of which was cut through, and another. frac- 
tured, the target springing forward again after striking the 
struts. The fourth round was with a shell directed against 
the lower plate of the 8-inch target, which it struck on the 
bottom edge 4 ft. 3 in. from the right end proper, breaking 
the plate away, and bulging it inwards. The shell exploded 
in the earth scooping out a hole 4ft. deep. Bat little damage 
was done to the back of ee Se ee: 
tact, and the wood backing being slightly shaken. Four 
large washers were broken and three more 9 rivets 
being sheared. The deductions here are that the 14-inch solid 
plate proved itself superior to the same amount of metal 
differently arranged, and therefore confirms the principle 
construction as adopted in the turrets of the Devastation and 
other similar vessels. It is a question, however, whether 
the 8-inch target would not presented better results 
had it been struck as fairly as the14-inch, instead of at the 
edges of the plates by both shot and shell. ‘With regard 
to the plates the peeling off of a layer of Cammell's con- 
trasted unfavourably with the sp! consistency of 
Brown's, although the former undoubtedly stood the shelling 
well. 

After the results of this practice had been examined, 
attention was turned to the new Moncrieff barbette car- 
riage which is a great imprevement upon the old pattern 
being much more simple, the chief feature being the car- 


: 
E 





riage of the gun by the elevator direct. Several rounds 
were fired with great rapidity and precision from a 7-inch 





GLASGOW CORPORATION GAS WORKS. 
Tne manufacture and sale of coal gas commenced in the 
city of Glasgow, in the year 1817, but within the last few 
years an extraordinary impetus has been given to that 
rendered it necessary that 
the means of production eeeene 9 edi hs ed increased 


chrough Parliament, and very soon thereafter the Glasgow 

Gaslight Company and the City and Suburban Gas Com- 

pany ceased to have a corporate existence. 
‘Lhe works acquired by the Corporation were four in 

number, generally with the 

the city—north, south, west, and east, the one last men- 

tioned being the largest, and the property of the City and 


are the only two establishments to which we shall have 
occasion to refer specially in the course of the following 


more consumed 

Gheagher is sak dowe''es having a tion of well-nigh 
half a million, while in the years 1869 and 1870 the con- 
sumption of gas was hy ga 978,323,000 cubic feet 
and 1,010,117,626 cubic feet, the companies’ works 
were taken possession of by the Corporation, their powers 
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labouring poor who find it necessary to have their places of 
abode in it. 

Ip the early part of last*year a new retort-house, con- 
taining 320 retorts, was erected at the Tradeston Works 
and active measures were taken for the construction and 
erection of a new gasholder, of great storage capacity, at 
the same works, This gasholder was finished and brought 
into-wse ia the course of the past winter, and a tank for a 
reserve gasholder of a similar capacity was also constructed. 
In the new retort-house just referred to the system of ar- 
ranging the retorts was remodelled, with a view to effect a 
greater economy of fuel and increase the productive power. 
At Dalmarnock clay, retorts, of a larger size and improved 
construction, have been largely substituted for the iron 
retorts formerly in use there, and the result bas been an 
improvement in the quality, and an increase in the quan- 
tity, of the gas produced. It is intended to alter all the 
retorts at the Dalmarnock Works in the same way, and at 
those works, likewise, there are in course of erection two 
gasholders, similar in every respect to the one already re- 
ferred to as having recently been erected at Tradeston. As 
we publish a two-page engraving of this gasholder in our 
jasue of to-day we now proceed to refer to some of its struc- 
tural features. 

The site chosen for the new gasholder is on ground be- 
longing to Hutcheson’s Hospital, on the south side of 
Lillybank-road, the foundations being in a stiff brick clay. 
The gasholder is not the largest in the world, but it is the 
largest in Scotland, and it certain)y may be included amongst 
the largest type of gasholders, seeing that its dimensions 
are as follows: Diameter, 160 ft.; height, 60ft., in two 
lifts of 80 ft. each.; capacity, about one and a quarter 
millions of eubie feet. The tank containing it is 30 ft. 
deep. It is lined on the floor and walls with brick, the 
floor being puddled with clay to render it water-tight. 
The bricks are set in mortar, formed of one part of ground 
Arden lime, one part of Roman cement, and two parts of 
sand. The inlet and outlet pipes, which are, respectively, 
24 in. and 30in, in diameter, are carried down in recesses 
which are formed in the brickwork of the walls of the tank, 
in the manver shown im the drawing (see Fig. 1.) 

As already mentioned, the gasbolder is in two lifts. The 
outside lift is 160 ft. in diameter, by 80 ft. deep. The grip 
(See Fig. 14) is formed of channel iron 9 in. wide by 3 iv. 
deep, and @ in. thick ; and the sides of the grip are 4 in. 
thick by 1 ft. 8 in. deep; while round the outer edge there 
is rivetted a piece of 1$ in. half-round iron. The bottom curb 
is formed of two angle irons, each 4 in. by 4 in. by 4 in., with 
two } in. flat plates, Bin. broad, rivetted together and 
rivetted to each angle iron. There are thirty-two upright 
bars connecting the bottom curb with the grip and firmly 
rivetted to the side plates. The first row of side plates, 
which are fixed on the grip are } in. thick, and the corre- 
sponding row of side plates fixed to the curb, are of the same 
thickners. At each of the upright bars the side plates be- 
tween the top and bottom rows last mentioned are yy in. 
thick, and all the other side plates are of No, 12 Birming- 
ham wire gauge, the length and breadth of the plates being, 
respectively, 4 ft. and 2 ft. between the centres of the 
rivets. 

The inner lift of the gasholder is 157 ft. 8 in. in diameter, 
the depth being the same as that of the outer lift; and 
the grip is exactly similar to that of the outside grip. 
The top curb (see Fig. 6) is formed of two rings of angle 
iron Gin. by 8) in. by 4 in., with two 12-in. plates 
of } in. iron rivetted together and rivetted te the bottom 
angle iron; while a 9-in. plate of 4 in. iron is rivetted 
te the top angle iron. There are thirty.twe semi-tubes 
(see Fig. 15), by means of which the grip is connected 
with the top curb. They are 9 in. by 9 in., and are 
forwed of 4 in. iron rivetted to two angle irons 3 in, by 
8 in. by 4 in. The plates of this lift are in ol] respects the 
same as those of the outside lift, with the exception that those 
at each of the upright semi-tubes are 4 in. thick instead of 
ys in. Opposite each of the upright bars on the outer gas- 
holder there is a friction plate formed of cast steel, and 
rivetted to the outside of the grip of the inside gasholder. 
The friction plates bear firmly against the upright bars of 
the oatside gasholder. The crown of the gasholder is dome- 
shaped, and has a rise of 7 ft. in the centre. There are 
sixteen principal rafters formed of T-iron Sin. by 4 in. 
by # in., trussed, as shown in Fig. 1. The lower mem- 
bers of these principals are connected together by rods 
of Zin. irom. There are sixteen secondary principals, also 
of T-iron, 5 in. by } in. by 3 in, by @ in., trussed, as shown 
in Fig. 8; and there are thirty-two intermediate bars of 
fiat iron 4 in. by $ im. The purlins are of angle iron of 
various dimensions. The king-post, which was cast in two 
pieces, as shown to a large seale in Fig. 22, is 2 ft. in dia- 
meter by fin, thick, At its lower end there is a cost-iron 
cup, strengthened by a malleable iron ring 2 in. broad by 
14 in. thick (see Figs. 22 and 31). There are two crown 
plates, each @ in, thick, the top plate being 5 ft, in 
diameter, with a recess turned on the bottom edge to re- 
ceive the first row of sheets, while the bottom plate is 4 ft. 
7 in. in diameter. Cast-iron ferrules are employed to keep 
the plates 6 in. apart, and a manhole is left in the centre of 
the plates. These parts are shown clearly by ti. 22. In 
the outer row of crown sheeting the thickoess is ,5, in., that 
of No. 2 being } in., and of No. 8, ,4,in ; Nos. 4 to 15 in 
clasive of No, 12 B.W.G.; No. 16 of No. 11 B.W.G.; and 
the 17th and the 18th rows are, respectively, 4 in. and 
4 in. in thickness. Securely Uclted between the angle irous 
of the bottom curb of the outer lift and adapted to ran in 





tank guides, there are thirty-two cast-iron brackets with 
pulleys. There are sixteen slide brackets with pulleys 


bolted to the top grip of the outer lift ; and there are six- |‘ 


teen swan-necked brackets, also with pulleys, securely bolted 
to the crown, the side of the inuer lift having straps aud 
wasbers under the bolt heads. 

As we have already mentioned, the capacity of this gas- 
holder is about one and a quarter millions of cubic feet, and 
together with the other gasholdera in the city there ia pro- 
vided a total storage capacity of about 5} millions of cubic 
feet. But even this does not provide one day's consump- 
tion in advance, as the maximam used last winter in one 
day was upwards of eight millions of cubie feet ; and hence 
it is deemed most desirable to hurry forward the construc- 
tion of the other two gasholders at the Dalmarnock Works. 
The total weight of the completed gasholder is about 280 
tons. Under its cover, and on the floor of the tank, a great 
Corporation banquet was held in October last, partly to 
celebrate its completion, and partly to celebrate the acqui- 
sition of the gas supply by the municipal authorities. 

Distributed at equal distances around the gasholder, there 
are sixteen Doric columns of cast iron, each of which, with 
its heavy ornamental metal pedestal, rises to a height of 
€5ft,, with a diameter in the shaft of 3 ft. at the base, 
narrowing to 26 in. at the summit. They have a total 
weight of about 250 tons, and tlie counterpoises working in 
their interior together weigh 60 tons. The columns are 
connected round the top by malleable iron girders, the 
whole being finished at the top by an ornamental coping. 
The girders and the columns are shown by Figs. 8, 9, 10, 
11, and 12 ef our illustration. 

This gasholder has been in use all the winter, and up to 
the present time with the utmost satisfaction, not a single 
hitch having occurred. 

The contractors for the brickwork were Messrs. Dysdale 
and Sons, and for the ironwork the eminent firm of Laid- 
law and Sons, the whole work being executed from the 
plans, and under the su; erintendence, of Mr. William Foulis, 
the Corporation gas engineer. The two gasholders at the 
Dalmarnock Works are being constructed by Messrs. 
Hanna, Denald, and Wilson, engineers, Paisley, the con- 
tractors for the Albert Bridge just erected over the Clyde 
at Glasgow. 





NOTES FROM THE NORTH. 
Grascow, Wednesday. 

Glasgow Pig-Tron Market —The pig iron trade is still 
very active, and prices are still advancing. A week ago the 
prevailing prices were 55s. 0d. to 55s. 10d. cash, and 56s. and 
55s. ld. one month. On the following day a large business 
was done at 56s. cash and 56s. 3d. one month, on Friday 
there was a further advance of 2d. to 3d. per ton. Yester- 
day’s prices were 56s. 3d. cash, 56s. 44d. fourteen days, and 
56s. rs one month, closing firm. This day’s market has 
been firm and steady, but there has been nochange in prices. 
Coltness and Gartsherrie No. lL are both quoted at 63s., No. 3 
Gartsherrie at 56s., and Coltness No. 8 6d, higher. Other 
special brands are Summerlee 61s., Shotts 61s., Glengarnock 
60s., Calder 69s. A number of the less famous brands hare 
been advanced 6d. to 1s. per ton: The exports of Scotch 
pig iron for last week were, foreign, 11,511 tons, coastwise, 
6024 tons, total 17,535 tons as egainst 11,914 tons in the 
corresponding week{of last year. The increase on the year 
is already 12,464 tons. The foreign shipmenta have been 
large both to America and to the Continent. 


Royal Scottish Society of Arts.—A meeting of this society 
was held in Edinburgh on Monday evening, Mr. Robert 
Pat , Vice-president, in the chair. Reports were read 
from committees r ing papers read during the session, 
on “ Warming and Ventilation,” “ Rainfall Evaporation 
in relation to Water Supply, and ‘* Mineral Oils.” A paper 
was afterwards read, on ‘A New Danger Signal for Rail- 
ways,” by Mr. Noble. The paper was remitted to a com- 
mittee. Mr. Robert H. Bow, C.E., then read a paper on 
« A Cheap and Effectual Water-meter, suitable for Dwelling- 
houses.” After some remarks by Bailie Cousin, Mr. Rel, 
Mr. Sang, and others, this paper was also remitted to a 
committee. Mr. Sang read a paper by Mr. Noble regarding 
en improvement on safety couplings for railway wagons, 
which would suit the purpose of lifting the three link-chains 
now generally in use, and coupling them. The paper was 
also remitted to a ¢ ittee for ideration. . Noble 
illustrated his proposal by models of two trucks furnished 
with his new couplings. Mr. Robert H. Bow concluded the 

blic business 4 reading a peper “On soguiiing the 

ure in Water Pipes,” which he illustrated by a coloured 
plan. This paper was also remitted to a committee to report 
upon it. 

Burntisland Dock Question—Both the North British 
Railway Directors and the Fifeshire coal masters have ex- 
Pp’ their intention of _—s the requisite security for 
the advance of the money required by the local authorities 
for the construction of t posed new dock. It may be 
remembered that epplication was made some time ago for a 
loan from the Public Loan Commissioners. 


The Edinbu New Steam Road Roller—Mr. Duncan, 
clerk to the Edinburgh City Road Trust, was charged, as 
representing the Trust, before the justices at yesterday's 

Court, with having contravened the regulations of the 
Locomotive Acts of 1861 and 1866, by not eausing the new 
road roller belon ing to the Trust to be preceded, while at 
work on the roads, by & man with «ved ag at « distane of 
60 yards in front. Mr. , on behalf of the Trust sub- 
mitted three pleas in law i ure, before going 
into the merits of the esse. He urged (1) that the Acts re- 
ferred to in the charge clearly meant to regulate locomotives 
manufactured and used for purposes of “trafic” in the 














the steam road roller did not “use” the roads es 
the Acts, but made them ; (3) the funds of public 
ble to be assessed for the 





exception. Mr. Duncan 
explained that, in the two cases referred to in the complaint, 
trestles had been put up to waru i and carts from 
the spot. Mr. Jo said that his information did not 
aceord with that statement, or he should not have brought 
the action. The assessor stated that the court seemed to be 
ca that if tresties bad been put up, the portion of the 
road enclosed by them would be put without the provisions 
of the Act; and im that case Mr. Johnstone might not see bis 
way to proceeding further with his complaint, as the Trust 
would, by adopting that precaution, be able to put them- 
selves ont court. Bailie Cousin suggested that the 
whole difficulty might be obviated, and all possibledanger to 
the public averted, by the Trust’s repairing the roads during 
the night, Mr. Duncan stated that he would so report to 
the Road Trust, and Mz. Johnstone then withdrew his com- 
plaint. 

Extension of Singer's Sewing Machine Factary.— Arrange- 
ments have been made for the extension on a large seale of 
the Singer Sewing Machine Company's manufactory in 
James-street, Bridgeton. Building operations have already 
been commenced, and the additions contemplated will give 
about 25,000 square feet of extra floorage, thus affording 
employment to 300 additional hands. The new premises are 
expected to be finished and ready for cecupation by A t. 
The factory will then be capable of turning out fully 1400 
machines per week, being nearly double the preeent average 

roduction; while the total number of bands employed will 
very little short of 1000, ‘These extensions will necessarily 
involve a large addition to the existing plant, and a lotof new 
machinery is about to be introduced for the medium or No 1 
machine. It is said that the Singer machine factory at 
Bridgeton is now the largest in the United Kingdom, and, in 
its enlarged form, it wili compare favourably with some of 
the colossal establishments on the other side of the Atlantic. 


A Diving Steam Cutter.—Mr. Charles G a clever 
fessional diver at Greenock, has at er gory the stocks in 
his yard a most substantially built wooden cutter, to be pro- 
pelled by steam, which he intends to use in lifting sunken 
wreck and assisting him in submarine work. vessel, 
which is quite a novelty, is about 55 tons, with 46 ft. keel, 
16 ft. beam, and 8 ft. and strongly constructed of elm, 
red pine, and larch. She is round sterned and has a full 
bowand good run. She will be eutter rigged and fitted with 
a direct-acting gr of 8 yy i one a screw Her 
by Messrs. Martin Greenock. For ur, of hoistin 
wreck she will be provided witha tanbih wane sad also with 
a ladder for diving purposes. 

A Useful Invention on Shipboard.—A few days there 
was seen on board the timber laden ship, Henry Woolley, 





lying in the Victoria Dock, Leith, a useful but unusual 
cal was 


of machinery, so far as ships are concerned. The v 

making water, and to save the crew the heavy labour of 
pumping her, a windmill, with simple machinery, was con- 
nected with the pumps. This day week when the wind was 
ous the mill was revolving with great velocity and 
doing the work well. Such an a = he was lately adopted 
with marked advantege on board an nm guano laden 
vessel bp ope sprung a leak ee go ey . month out at 
sea, On voyage Callao to -  Ahandy carpenter 
who was on board set to work at tho caggestion of the 
captain neve gs up a windmill! which relieved the crew of 
their extra and enabled the crew and the ship to arrive 
safe in port. 

Steam versus Sails in the Jute Shipping Trade.—Some 
anxiety is now felt to know what is the relative amount of 
economy resulting from the neo ene of steamships as 
against sailing ships in the importation of jute from Calcutta 
to Dundee. Steam power has now been employed for one 
season, but still the whole of the data for arriving at the re- 
lative cost may not have been accumulated. So far as time 
is concerned as one of the principal factors in the calculation 
there is no room for two rg ey The first cargo of jute 
brought by steamship vid the Suez Canal arrived on the 
27th of October last, the Stirling, whose voyage home 
was accomplished in 57 days. Including the Stirling, eight 
jute-laden steamers have arrived at Dundee, and the avera 
we. arty ~ tree ing oe gh afer 564 days. 
instance of the Sulina, which lately arrived at dee, the 
length of the passage was only 46 days. The average number 
of days occupied by the ee dived twenty-seven sailing 
vessels has been 124 days, the t passage, that of the 
well-known clipper Morning Star, being 97 days. With this 
exception, the e-mentioned Sulina, which accomplished 
both the outward and homeward voy. i 
of 103 days, including a detention of days at tta, 
has done the journey in much less time than one-half of that 
employed by the sailing vessels on the single voyage. The 
ave length of passage of the steamers turns out to be 

days less than one-half that of the sailing vessels. 





Tue Sevrnerw Rarmwar ov Teetanpy.—Subscriptions 
have been invited for 83,6001. in 6 per cent. shares 
of 5?. each of the Southern Railway of Ireland, from Thurles 
to Clonmel (24 miles); with a branch of 10 miles to the 
Slieveardagh coalfields. The working is to be under 
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NOTICES OF MEETINGS, . 

Tue InstireTion or Crvit Ex¢ieers.—The Annual Conver. 
eazione of the President of the Institotion of Civil Engineers, wi'! 
be held on Tuesday, the 6th of June, at the House of the Institu- 
tion. It fs to be hoped that Members and friends will contribute 
for the oeeasion models, small and light pieces of 7, 
scientifie instruments, and paintings, or other works of art, repre- 

resenting or having eo special reference to . works. 
Fre scheme of the Conversazione is pablished on page 33d of the 
present number of this journal. Intending contributors are re- 
nested to commanicate as early as possible with Mr. James 
orrest. Seéretary to the Institution, 25, Great George-street, 
Westminster, 8. W. 

THE INSTITUTION OF CIVIL ENGINBERS.— Tuesday, May 16, at 
8 pm. “On the Treatment of Town Sewage,” by Mr. Arthur 
Jacob, BA,, Assoc. Inst. CE. 

CIVIh AND MECHANICAL ENGrserns’ Socrery. —Friday, May 19. 
at the Board Room, 4, Westminster-chambers. “On the Use and 
Selection of Stone for Engineering and Architectural Purposes, 
by Mr. Arthur C. Pain. 





THE “ ENGINEERING” DIRECTORY is published 
this week on the fifteenth page of our advertisement’ 
sheet. 














NOTICE TO AMERICAN SUBSCRIBERS. 

In answer to numerous inquiries, Mn. Cuartes Git- 
Bert begs to state that subscribers in the United States 
can be supplied with ‘‘ ENGINEERING” from this 
office, post free, for the sum of 11. 14s. 8d. (98.32, 
gold) per annum, payable in advance. 
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INDIAN NARROW GAUGE RAILWAYS. 
Tue memorandum of the Governor-General of 
India, recently published, but written some months 
ago, upon the railway gauge of India, contains the 
reasons which led to the recommendation of 3 ft. 
3 in. as the new standard width to be adopted in 
the formation of the new railroad system of India. 

It being premised that, despite the opinion to the 
contrary of some able engineers, the present and 
prospective requirements of the country were 
such as to make an entire alteration of system ne- 
cessary, and that such an alteration could only be 
based upon the width of gauge, it became advisable 
to decide in the first place what width this new 
gauge should be. 

If, as Lord Mayo remarks, only that section of line 
between Lahore and Peshawur had to be regarded, 
the advantages of a break of gauge would be counter- 
balanced by the disadvantages which would attend 
the isolation of this particular line; but when it is 
considered that the ultimate railway system of 
India wil] have a mileage far in excess of that which 
already exists, the break of gauge ceases to be a 
matter of consideration, and the disadvantages are 
lost sight of. 

With all the evidence before him that was con- 
tained in the report of Mr, Fowler and that of 
Messrs, Strachey, Dickens, and Rendel, the 
Governor-General appeared at a loss to arrive at his 





“| experiment in a matter of such enormous i - 
4/tance. An error made now would be itreparable 
45} Yet not only is the gauge recomme 





decision, even after he had carefully reviewed the 
matter by the light of his own extended experience, 


ve ae that the disadvantages attending the 
reduction of 4 in. miay be nearly approximated. One 
of these disadvantages is pointed out by Lord Mayo 
in commenting upon the width of carriages available 
for the narrow gauge, and he gives it as his opinion 
that this width should not be inore than double that 
of the gauge. ‘The assumption, however, is in- 
correct, but we quote it because of the deduction 
subsequently pode frofa it. Deducting the neces- 
ary thickness for the sides of the carriages, the 
available width for accommodation on the 
3 ft. 3 in. gauge would be 6 ft., that on the 3 ft. 6 in. 
would be 6 ft. 6in. Lord Mayo considers that from 
6 ft. to 6 ft. 4 in. is the least width that can be allowed 
for seating four passengers, and that-19 in., which 
the latter dimension would give, would be one-fifth 
of an inch less than is given on the third-class car- 


riages on the East Indian Railway, and which is not | sh 
“ 4 
e 


more than sufficient, Elsewhere he says that he has 
doubts as to whether the 18 in. accommodation per 
passenger which the 3 ft. 3 in. gauge would afford, 
would be quite sufficient. We cannot, we confess, 
reconcile these contradictions, Nineteen inches and 
one-fifth is stated to be only sufficient, and yet a 
width of 18 in, is all that can obtained on the 3 ft. 
3 in, gauge, unlessthe width of the carriage be unduly 
increased, whereas 19} in. could be obtained upon 
the 3 ft. 6 inv gauge. For the goods traffic, the di- 
minution of widih may probably be found of less 
importance, the Seeameniee of the narrower gauge 
bemg almost in proportion to the reduction. For 
the transit of guns and horses, also, it may be found 
equally serviceable. But as the passenger traffic 
is 8 matter of great importance, it would have 
been worth while incurring the very small increase 
of cost, involved by the wider gauge. 

Again, Lord Mayo saya, ‘‘1 confess I am un- 
willing to embark in anything in the shape of 


an ex- 
perimental one, but the decision arrived at is clearly 
antagonistic to the arguments which are advanced. 
We had been rather curious to see the reasons 
which had led the Governor-General to his ultimate 
recommendations, and are somewhat surprised that 
his reasoning points strongly towards the 3 ft. 6in. 
width and away from that of 3 ft. 3 in, Possibly 
the matter may yet be regarded ip this light, and 
the wish to ayoid an experimental gauge may yet 
be carried out; if is it not, and $ ft. 3 h. does be- 
come the future standard railway gauge of India, it 
will be satisfactory to reflect that the error is not 
greater, and that the country might have been 
afflicted with miniature lines of 2 ft. 9 in. gauge, 








COMPOUND ENGINES. 

Ir is with much regret that we have to occupy a 
portion of our space this week with an article whi 
will be regarded by many of our readers as bearing 
a somewhat personal character. We would will- 
ingly, if we could, exclude from our columns every- 
thing not strictly of a professional nature ; but, un- 
fortunately, circumstances from time to time arise 
which compel us to depart from this course and 
force upon us tasks of a most distasteful kind. As 
professional journalists, it is our duty not merely to 
record progress made and to point out the direction 
in which further progress may be expected; but 
also to denounce emphatically as far as lies in our 
power all statements calculated to mislead, where- 
ever and however they may be promulgated. It is 
when such statements are advanced by a contem- 
porary that our task becomes especially ungracious, 
and our intentions most liable to tation 
There are, unfortunately, readers are ot to 
imagine that we are led to correct the errors of The 
Bngineer, by a kind of trade rivalry, whereas such an 
assumption is in reality totally incorrect, This journal 
has, in fact, long been established on a basis which 


dor which 
: peor Bag Bs seekgeiiey tie fally 





risk, and we have never hesitated to 
call has been made upon us, Tt may be remarked 
here, that there is one reason above all others why 
an erroneous statement ignorantly or wilfully pro- 
mulgated by a journal possessing any claim to a 
professional ep ype should not be allowed to pass 
uncorreeted by a contemporary. The first. of the 


perience 
to enable them to distinguish really reliable 
facts from plausible but misleading statements, Such 
journals as our own, in faet, servé an important 
educational end, and it is, therefore, especially 
desirable that they should be so edited as to im 
sound knowledge, and not to inculcate 
principles. Again, just as we in this country 
ould be apt to judge of the general accuracy 
of a foreign jonrnal by the correctness of the 
information it disseminates on English subjects, 
80 foreign engi are naturally apt to judge of 
the status of i journals by the 
accuracy of their statements concerning the subjects 
with which they are familiar. Nor does the matter 
rest here ; the number of professional journals is so 
small that a misstatement in one if wed to pass 
uncorrected by the others actually throws discredit 
on the ‘whole class, and lessens the influence 
sessed by the journals as a class both at home and 
abroad 


Bat, it may be asked, what has all this to do with 
the. title of oF yan article, namely, “Compound 
Engines ?” ¢ answer—a great deal. It is well 
known to our readers that for some time 
somewhat desultory discussion has been going on 
between The incer and ourselves on the 
subject of the relative advantages and dinad- 
vantages of compound and non-compound engines. 
That this discussion has been desw has been 
no fault of ours. We have always promptly 
to the statements advanced by our contem % 
while in making statements ourselves, we have 
always endeavoured to explain clearly the reasons 
et ay made them, and to show data upon 
wh they were founded. Our contemporary, 
however, has not followed this course, but has 
recklessly made assertions ineapable of substantia- 
tion, when we haye ‘shown the absurdity of 
such assertions has, without acknowledging his 
errors, mérely abandoned them, and é others 
equally incorrect in their place, We have thus 
been compelled to occtpy our time and 5 in 
correcting errors, the m of which by our 
contemporary can only be explained b 
carelessness on his part, or by a want of 


past a 


lication 
writes. , 
That we are fully justified in making these state- 
ments we could easily prove by extracts from past 
articles of our contemporary's; but for the present 
we shall not trouble our readers with these, but 
shall confine our attention to an article which ap- 
peared in his last week's number, and which 
purports to be a reply to the articles on ‘ Com- 
pound Engines,” and “Strains on Crank Shafts,” 
which were published in our number of the 28th ult. 
In commencing his article our contemporary 
plaintively observes that in writing 
engines he has endeayoured #0 to 
sing shot Ngee wine te 
i which is the 
mney A discussion, be 
and he then 


of these principles to the subject on which he 
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and we have been careful never to employ any cal- 
culations which could by any possibility be included 
in such « category. e calculations which we 
have introduced have been of the most simple kind 
—such, in fact, as every designer of engines is called 
upon to make more or less frequently in his ordinary 
business routine—and it would have been perfectly 
impossible that, in conducting a discussion of this 
kind, such calculations should have been omitted. 
The real “curse of scientific discussion” is not 
such calculations as these, but a habit of glossing 
over exposed errors without acknowledging them, 
and the want of clearness and precision in laying 
down the tenets which it is intended to support. 

Our contemporary is stillunable to understand 
how the reduction of the maximum strains on 
the cylinder covers of an engine by over 50 per 
cent.* will have any appreciable effect in reducing 
weight of the framing and details other than the 
piston rod and connecting rod. With regard to our 
assertion that the reduction of the maximum strains 
which occurs in compound as compared with non- 
compound engines will enable the various details of 
working parts, framing, &c., to be reduced in 
weight to an extent sufficient to counterbalance the 
extra weight of the cylinders, he observes: ‘‘ We 
have not the slightest hesitation in saying that this 
is an argument which will possess no force whatever 
in the estimation of men accustomed to design 
marine engines. Under no possible circumstances 
can the frames of steam hammer engines be accu- 
rately, or even with approximate aecuracy, be pro- 
portioned ia dimensions to the strains brought upon 
them by the loads on the cylinder lids.” Our con- 
temporary then enters into details, and makes out 
that if the cylinders of the sample engine under 
consideration were mounted on A frames, each leg 
of the A could not be made of less than 40 square 
inches sectional area, We shall not dispute this 
statement simply because it has nothing whatever to 
do with the question at iasue ; but we should be glad 
if our contemporary will inform us of his reasons for 
assuming that the 
framesat all. We have had an impression for some 
time past that such frames were becoming obsolete, 
at all events for engines of large power, and we 
certainly know of but very few firms who are using 
them for any but the amallest engines. In reply to 
our contemporary's assertion that the maximum 
strains upon the cylinder lids have little or nothing 
to do with the proportions of the framing, we will 
ask him a single question. Supposing that he 
was called upon to design two engines with 
cylinders of the same dimensions, but one of which 
was to be worked with steam of but half the pres- 
sure of that employed to drive the other, would he 
or would he not make a difference in the dimen- 
sions and weight of the framing in the two cases? 
If he adheres to the principles expressed in the 
quotation from his last article which we have just 
given, he will reply that hejwould make no appre- 
ciable difference in the framing in the two instances, 
and we should then like to ask him whether, if 
the reduction of the maximwn strains by 50 per 
cent. does not enable the weight of framing to be 
reduced, he will kindly inform us what percentage 
of reduction of strain is requisite to enable the 
framing to be my eeny lightened? If 50 per 
cent. won't do, will 60 per cent., or 70 per cent., or 
80 per cent. ? 

But our contemporary asserts that he will not 
confine himself merely to arguments, and he there- 
fore favours us with the following : 

The following statement of facts will, we think, prove 
satisfactorily that compound engines of the simplest class, 
such as our contemporary speaks of, must, in practice, be 
heavier than non-compound engines. We have lying before 
us particulars of tak yy of engines of the same nominal 
power—one compound, the other simple. The high-pressure 
cylinder of the first is 27 in. diameter, and the low- ure 
cylinder 47 in. the pistom areas being respectively 572.55in. 
and 1734.9in. The stroke is 2ft. 6 in. and the steam is ex- 
panded a) but five times. The weight of the engines 
complete, with all gear, is 35 tons 15 ewt. Thonhn-onnpeuned 
engines have two cylinders, 88 in. diameter, or 1134.1 square 
inches of piston area, and 2{t. Gin. stroke. They weigh 
33 tons 18 ewt. 2qrs. The working pressure in the com- 
pound engine is 601b., and in the non-compound engi 
401b. The ratio of expansion is the same in both engines. 
The arrangements were such that the same bed-plate pattern 


Our eo asserts that according to us 58 per 








* Our contem 
cent is less then half. If, however, he refers to our pre- 
vious article he will find that his carelessness has led him 
to aceuse us falsely. He will then find that it was 47.03 
cent., not 58 per cent., that we stated was “ jess than hale,” 
the latter remark being used with reference to the strains 
existing in the low-pressure half of the compound engine 
refe: to as an example. 


linders should be moanted on A | i 





engines, have here a direct increase 
agree yb cay Lad vider of 1 ton 16 ewt. 2 


the compound engine 
aod Wats tanwe tn tdled, tm engines of tho-cinaglest pun. 
Traly our contemporary is unfortunate in his 
. We will pass over the fact that the en- 
gines, of which he gives particulars, only use the 
steam e five times, although, as he must 
well know, we have never advocated the adoption 


Mr. Cowper to say for himself “« whether an engine 
with an intermediate receiver, in which the steam 
is heated, is or is not a C ine.” If, instead 


we are discussing 

Mr. Co ante (No. 2789 for the year 1862), 
he would ‘ound it to commence with the follow- 
i ords 


8 
ve 


of the compound system for low grades of expan-/| 4. 


sion ; but we desire to remind him that the com- 
pound engine he quotes as an example is worked 
with steam at a pressure }.36 times as high (the 
total pressures in the two instances being 55 Ib. and 
75 1b. per square inch) as that used in the non- 
compound engine, and that, therefore, the fact of 
the former being 5.09 per cent. heavier than the 
latter, is not a matter for wonder. In other words, 
an increase of weight of 5.09 per cent., and the 
adoption of the compound system has, in the case 
of the examples given, enabled the total pressure 
of steam used to be increased 36 percent. This, 
we think, can searcely be held as a substantiation 
of his statement that ae en engines of the 
simplest class must necessarily 

than non-compound engines. 

We now come to onr contemporary’s remarks on 
the position of the intermediate receiver. On this 
point he says: 

We stated that the worst place he could select for a re- 
ceiver was a position between the cylinders. He does not 
know why it should be the worst. The reason is simply this. 
If he ae ee the cylinders, a once < 
creases sen . 
separate ——: would be Seivclows to a thid oF = sane 
as we are disposed not to cavil with our contemporary’s state- 
ments, but to do full justice to both sides of the question, we 
pointed out that one of the hollow frames should be utilised 
as a receiver, to the saving of weight and space. For our 
kindness we are twitted with the words, “Surely our con- 

has overloeked the fact that the radiation and con- 


hollow frame as it can be kept in a reservoir placed between 
the cylinders. It will suffice to add that if the receiver is 
located where our contemporary su ts, all his arguments 
fall to the ground, and we at ones obtain one of the longest 
and heaviest types of compound engine to be met with; and 
this is the reason why we think a place between the cylinders 
the worst that ean be selected for the receiver. 

Now we can assure the writer of the above pas- 
sage that so far from the fact of the reservoir bein 
placed between the cylinders producing *‘ one o 
the longest and heaviest types of compound engi 
to be met with,” it need not increase the nah of 
the engines at all. The idea that it is necessary to 
have a very capacious intermediate reservoir has 
long been exploded, and if the ordinary interme- 
diate valve chest when divided was not large enough 
to act as an intermediate receiver—as it would 
in many instances—there is ample room to extend 
it laterally without increasing the length of the 
engines, While, however, we contend that a posi- 
tion between the cylinders is far from being the 
worst that can be adopted for an intermediate reser- 
voir, we have no desire to maintain that it is the 
best. It is in our opinion better to place the valve 
chests outside the cylinders, and to use an ann 
reservoir surrounding the high-pressure cylinder, 
and separated from it by a steam jacket, ‘This ar- 
rangement has been for some little time past used 
by Messrs. John Elder and Co., Messrs. R. Napier 
and Sons, and other experienced makers of com- 
pound engines, As for our contemporary’s pro- 
posal to make use of hollow framing for the reser- 
voir, we do not hesitate to characterise it as 
little better than absurd, In the first place, 
in compound marine engines of the most mo- 
dern types there is no hollow framing available 
for the pu 2 of a reservoir, and, secondly, if 
there was, the steam in the reservoir could only be 
kept hot by a costly and complicated sovengerenent 
of steam jackets, which would themselves be eub- 
ject to great loss of heat by conduction. If a hollow 

rame is to be regarded.as the perfection of a reser- 

yoir, as our coptenmpevery asserts, how does it 
happen that none of the successful makers of com- 
pound engines adopt such an arrangement ? 

Tn our last article on this subject we pointed out 
sr," the type of ae we had my was not the 
“ Cowper” engine, we state t engines with 
intermediate reservoirs, and even with interheaters, 
had been well known many years before the date 
of Mr. Cowper's patent. contem re- 
fuses to believe this, and states that he shall e 


in practice be heavier | he 





Perhaps the words we have italicised will con- 
vinee our contemporary that we were right and that 
was wrong. In fact it appears to us that he is 
altogether ‘‘ at sea” with regard to his information 
concerning intermediate reservoirs, for in a short 
article introducing an account of the late compara- 
tive trials of H.M.S. Tenedos and Briton we find 


saying : 
It is generally assumed thet it is an exceedingly bad 
practice fo draw steam from a jacket; yet this is precisely 
ae See nee do. It 
i these conditions 


t 
in jee 
ow it so happens that in Messrs. John Elder 
and Co.'s engines (we wonder why our eontempo- 
rary gives the firm their long obsolete title of 
‘“‘ Randolph and Elder”) no steam whatever is led 
to the cyli through the jackets. The jackets 
completely surround each cylinder at the sides and 
ends, and the pistons are also a heated ; but 
the jackets steam in the pistons are sup- 
pied with steam by ppe leading from the oe 
steam pipe, and their only outlet is into the hot- 
well. Outside the steam jacket of the high-pressure 
cylinder, and cast in one piece with the latter, is the 
receiver into which the steam from the high-pres- 
sure cylinder exhausts, this steam thus getting the 
benefit of the heat radiated from the jacket. Our 
contem ’s assumption, therefore, that there 
was no re-heating of the steam in the case of the 
engines of the Tenedos is false. Of some other re- 
marks made by him on the trials of the Tenedos 
and Briton, we intend to speak at some future time. 
The last matters we have to deal with here are 
the curious calculations made by our contem 
concerning the strains on the crank shafts of com- 
pound engi In The Engineer of the 2ist ult. it 
was stated that in the case of the compound engine 
chosen by us as an example, the thrust on the piston 
rod at half stroke was 25,000 tb., whereas we 
showed, in our number of the 28th ult., that it was 
15,937.5 lb. only. It was stated in The Engineer 
that the maximum torsional strain was imposed on 
the crank shaft at about half stroke, whereas we 
showed that in the case of the non-compound en- 
gine to which our contemporary referred it was 3.8 
times as great when the piston was at one-twelfth 
of its stroke as it was at half stroke, and that in the 
case of the compound engine it was for the high- 
ressure half 2.76 times, and for the low-pressure 
alf 1.27 times as great at one-fourth the stroke as 
it was at the point where he stated that the maximum 
strain occurred. Finally, we showed that, instead 
of the maximum torsional strain being greater in the 
case of the compound than of the non-compound 
engine, as he stated, it was in reality very consider- 
ably greater in the latter than the former. The 
calculations which we used to prove these facts 
were all of the most simple kind, so that even our 
contemporary could, we should os have readily 
pasted tele ahematia's yet we find him ignoring his 
own gross blunders, and attempting to lay the 
error upon us. He says: 
It is, we think, hardly fair that our contemporary should 
saddle his own mistakes on our shoulderr. Any one who will 
turn to his first article will see that he really gave no reasons 
ing 60 lb. as the maximum in the 
engine. Here are his pre- 
We have now to ascertain the maximum strains thrown 
“ upon the pistons of the compound engine, and in doing 
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peated with two similar lengths of rail to the last, 
laced one on the other on their sides, the charge 

ing 1b. 502. of lithofracteur. ‘The under rail 
was 6ft.. and the upper piece 3 ft. Gin. long, the 
height of the supports being increased to ] ft. 6 in. 
Five pieces of old sleeper were placed over the 
charge, which, when fired, hurled them with a 
cloud of dust high into the air, scattering the 
débris far and wide, Both the rails were broken 
clean through, the halves being thrown far away 
from each other. The under rail was also cracked 
through both tables on one side. 

So far, with the exception of one or two experi- 
ments at the first, the power only of the lithobrac- 
teur had beep put to the test. It was now pro- 
yosed to carry out an idea, which originated with 
Mr. France, to put the compound to the severest 
possible test in order to prove its behaviour under 
the conditions of a railway collision, To this end he 
had an old railway wagon placed on the rails at the 
bottom of the incline, whilst at the top was another, 
in front of the buffers of which were fixed two car- 
tridges, one on each buffer. Each wagon weighed 
about 14 tons, the beffers of both being of wood. 
The upper wagon being released, started on its 
journey of 500 yards on an incline of | in 8, the 
epee being of course very. great when it reached 
the bottom, On arriving there the buffers fairly 
met, and both wagons were iu afew seconds lying a 
heap of splinters and fragments, wood and iron being 
alike smashed up. On examining the wreck the lithe- 
fracteur was found smeared on the buffer heads and 
other parts of the wagons, no explosion having of 
course occurred, The possibility of an explosion in 
a collision, should two tron surfaces, or even an iron 
anda timber surface meet, was then suggested by Mr. 
Brown of the Royal Arsenal, apd Mr. France ina 
most spirited manner, ordered the experiment to be 
repeated, with the buffers of the upper wagon iron 
plated. ‘The iron-on-iron test was carried out by 
tying two cartridges on the tup surface ¢ f each rail 
at a point about. 50 ft. above the foot of the in-| 
cline. Upon the upper wagen being released, it | 
went on its way down the incline, bat had only | 
reached about half way when its high velocity 
caused a wheel to break, and the wagon went | 
smashing and spinning over a steep embankment | 
into the meadows below. No explosion occurred | 
here, but the party were unexpectedly gratified by | 
witnessing the representation of another class of 
railway accident. 

Nothing daunted, Mr. France ordered out another | 
victim to scientific research, and a fifth wagon was | 
doomed. ‘The buffers were iron-plated, and the | 
cartridges were fixed in front of them as before 
When once started from the summit of the gradient | 
it rushed downwards, passing in its course over | 
the cartridges on the rails, ‘Two semi-explosions | 
oceurred, such as would be produced by striking aj 
percussion cap with a hammer on an anvil. When 
the descending wagon reached the stationary one it 
smashed into it, and. they toppled over together, | 
another alight explosion being heard. ‘The 
buffer plates were found some feet from the | 
line, with pieces of the cartridge paper and 
some of the lithofracteur adhering to them, | 
portions also being spattered over other parts of 
the framing. On examining the rails the greater 
portion of the compound was found to have been | 
spurted about, one of the cases remaining tied to 
the rail, and the other having been carried some 
yards down the line. The explosions were occa- 
sioned by the ignition of that portion of each car- | 
tridge exposed to the force of impact, the remainder 
not having been exploded nor burned. ‘This is | 
borne out by the fact that on one rail we found a | 
amear of lithofracteur, 7 ft. 6 in. from the cartridge 
case, in the centre of which was a small white spot. | 
A careful examination of this spot proved it to be | 
exploded lithofracteur, and, 7 ft. Gin. being the | 
exact circumference of the wheel at the tangent of | 
its cone with the rail, there could be no doubt that | 
the wheel had pieked up a piece of the compound, | 
and, on completing its next revolution, deposited it | 
on the rail, analmostinappreciable portion exploding | 
at the point of contact. These experiments con- | 
cluded the day’s proceedings, after which the party | 
returned to their head-quarters at Shoeburyness. 
The experiments were resumed on the following 
day at the Breidden quarries in a different kind of | 
stone, and some submarine experiments were also | 
earried out, but want of space obliges us to defer 
a notice of these until next week, 

Mr. France's object in having these last experi- 
ents made was to test the effects of concussion upon 





| causes of the discontent which 


lithofracteur. He considered this essential, in order 
to meet the objections raised by railway gampanes 
to the transit of explosive compounds, and he de- 
serves the thanks of all interested in mining matters 
for the convineing manper in which he has demon- 
strated the harmless character of lithofracteur. 
The great drawback in many cases at the present 
time to efficient mining and quarrying is the lack. of 
such substanees as these, which, above all others, 
are caleulated to promote the development of this 
class of property. It is to be hoped that the 
stringency of the Nitro-glycerine Act will be some- 
what relaxed now that that dangerous substance 
has been proved to be so safe and harmless under 
all possible conditions except those of actual work. 


ENGINEERS LN LNDIA. 

‘Tue civil engineers employed under the Govern- 
ment of India, in the Department of Public 
Works, are again agitating the subject of their 
grievances, and are making another effort to place 
themselves en the same social and substantial foot- 
ing as their more fortunate, though not more de- 
serving military colleagues. A memorial recently 
prepared for submission to ‘the Duke of Argyll 
brings prominently before the notice of the Secre- 
tary of State for India; the facts that the civil 
engineers are labouring under great disadvantages 
as regards the privileges of leave and pension, and 
it is upon these points that redress is sought. 

It is pointed out that the number of this class of 
civil servanta is yearly inereasing, and that their 
services are becoming continually of more valué to 
the State: it is, therefore, an anonialy that this 
large body of professional gentlemen should he 
subjected to the code of rules laid down originally 
to meet the requirements of a subordinate and 
native service. 

At the present time the officers of the engineer- 
ing establishment, exclusive of Madras and Bom- 
bay, are 

Royal Engineers rot os eee oes 140 
Other military officers, ineluding 9 warrant 
officers “4 ee 
Civil engineers, European 
Civil engineers, natives 


74 
The service thus imeludes 516 civil engineers as 
against 215 military engineers, and not only do the 


| majority oceapy, for the most pert, positions as re- 


sponsible and arduous as those awarded to the 


military engineers, but they are far better suited by | 


special education for the posts to which they are 
assigned. 


this large number of valuable and trained public | 


servants in the same list as belongs to native clerks 
and other subordinate employés 

The petition we have alluded to points out that 
the civil engineers *‘ are exposed to the influences 


| of this tropical climate equally with the military 


officers of the Department, and, from the nature of 
their duties, are-more exposed than officers of most 
other services. It would, therefore, conduce both 
to the interest of Government. and their own wel- 


fare, if equal facilities were afforded them for re- | 


cruiting body and mind in Europe. It is, moreover, 
of great importance that frequent opportunities 
should be afforded for making themselves familiar 
with European improvements in all that relates to 


| their profession, so as to enable them to keep pace 


with the advances made in engineering in other 


| countries.” 


This paragraph contains one of the principal 
is the natural eon- 
sequence of those special advantages appertain- 
ing to the military engineers. It must, indeed, be 


| galling to the members of the civil service, not 


only to give place to the more privileged class, but 


to know that they cannot hope to enjoy the advan- | 


tages which belong, as a matter of course, to the 


former. Yet it would be manifestly difficult for | 


the Indian Government to extend to its large and 
increasing staff of engineers wide privileges of 
furlough which would necessitate the constant em- 
ployment of a number largely in excess of the 
actual staff required, were the petition embodied 
in the preceding paragraph fully acted upon. The 


| cost of maintaining an engineer staff with farlough 


regulations, such as those petitioned for, would 
be out of harmony with any scheme of econo- 
mical policy. The young engineer who starts 
upon his career ‘in India, equally. with those 
who, having gained experience here, have found it 
desirable to give themselves to the service of the 
Public Works Department, must be content to re- 


ia as their home, until an extended term 
ice has expired, and they are eligible for a 
pension and retirement.. But so long as one por- 
tion of the engineer servants of the Government 
continue to enjoy privileges unshared by the rest, 
there can be no feeling of satisfaction, or sense of 
fair treatment. Doubtless, however, these senti- 
meuts will be removed when the conditions of ser- 
vice are equalised throughout the whole staff, and 
reasonable and uniform. furlough privileges are 
established for both classes of engineering servants. 
Still more urgently calling for modification are 
those rules relating to the terms of service and of 
pensions. At present a great disparity exists be- 
tween the regulations in force, as regards civil 
engineers, and those referring to the civil, military, 
medical, and ecclesiastical services. At present, a 
term of 30 years must be worked out, exclusive of 
periods of leave, before retirement upon pension is 
obtained, unless a previous medical certificate proves 
incapacity. In the case of young men this regula- 
tion does not appear unjust, but there are many 
cases in which engineers of middle age have ac- 
cepted appointments, whose retirement upon pen- 
sion, without medical certificate, is impossible, and 
even in some cases proof of physical incapacity does 
not secure a pension. 
With a lively sense of these grievances, the body 
of civil engineers in the service of the Government 





It is, therefore, an injustice to classify | 


| begs first, ‘‘‘That the furlough rules recently 
jgranted to the military or, the covenanted civil 

service, may be extended to them,” aud second, 

“ That they may be allowed to retire on medical 
| certificates at any time after ten years’ actual ser- 
| Vice, or without medical certificate at any time 
after twenty-one years’ actual service, on a pension 
of one-sixticth of their average pay for the previous 
five years for every year of service, provided that 
the maximum pension shall not exceed 600/. per 
annum, ‘That civil engineers appointed at once to 
the Department with rank higher than that of a first 
grade assistant engineer, may be allowed three 
years in the computation for pension, as is. done in 
the case of educational officers who enter Govern- 
ment sérViee after the age of 25 years. That the 
engineers should no longer be classed with the 
general uncovenanted service, but that, as a pro- 
fessional body, they may be recognised as a separate 
service, with separate rules, and that precedence 
may be accorded to them if it is to be continued to 
officers of other services,” Substantially the re- 
| form urged by the civil engineers of India cannot 
be much longer withheld, It is necessary for the 
| well-being, nay, for the. very existence of the most 





| important.service of the Indian Government, for as 
the number of this class of public servants increases 
| year by year, the rules under which the service is 

placed becomes more and more irksome and unsuit- 
‘able, whilst the growing minority of the Royal En- 
| gineers renders the exceptions which have been 
j made in their favour more conspicuously unjust. 





CHAIR OF TECHNICAL CHEMISTRY LN 
GLASGOW. 
|. It may. be remembered that in the year 1869, after the 
| election of Mr. James Young, of the world-famous Bath- 
gate Cheniical Works, to the Presidentship of Anderson's 
University, Glasgow, that gentleman signified his desire of 
| instituting and endowing a Chair of Technical Chemistry 
lin his alma mater, in order that the institution in which he 
commenced his scientific career might thenceforth exert 
such a detided influence upon the future of industrial 
} chemistry, as no other chemical school could lay claim to. 
| The generous offer made by Mr. Young to invest ten thou- 
| sand guineas for that. purpose was cordially accepted by 
| the managers of Anderson’s University; but owing to 
| various circumstances, which need not here be dwelt upon, 
difficultics were raised which, for a time, delayed the actual 
aceeptance and utilisation of the eudowmeut. These difi- 


| culties were ultimately overcome, but not until Mr. W. H. 


| Perkia, F.R.S., who had been nominated as the first Young 
| Professor, got so much engrossed in other scientifie work 
that he could not andertake the duties of the professorship. 
Much régret was experienced on aceount of the inability of 
Mr. Perkin to enter upon the execution of those duties, 
expecially as that gentleman was confidently believed to be 
well qualified by his antecedents to do honour to the post to 
which he had been called. 

Efforts were made in various directious to secure the 
services of a gentleman in whom were combined extensive, 
if not even profound, scientific attainments and a large 
practical acquaintance with industrial chemistry both at 
home aad abroad. At length Mr. Young and his co- 
trustees have succeeded in finditig in Mr. Gustav-Bischof 
a scientific gentleman whe seems to bein every way quali- 
fied to fulfil the high expectations formed of him. He is 
by birth and education a scientific chemist, and by sub- 
sequent study and practice he is an industrial chemist of 
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no mean standing. When we mention that the Young 
Professor is the son of Bischof, the eminent professor of 
chemistry at Boon, whose work on “Chemical Geology” is 
the standard authority on the subject of which it treats, it 
will bs readily admitted that he comes of good stock. ‘The 
work just named was translated into English and published 
in two volumes by the Cavendish Society, and young Bis- 
chof was in great part the editor of it, Since finishing bis 
scientific curriculum at the Universities of Bonn and Berlin 
in the year 1856, Mr. Bischof has been almost entirely en- 
gaged in various branches of technological chemistry. His 
first professional occupation was the superintendence of a 
copper-smeiting establishment in IHyria, where some re- 
searches attended with peculiar difficulties hail to be made 
with regard to the extraction of the copper from the ores 
of the distriet. He afterwards spent nearly five years in| 
England, residing chiefly at Swansea, where he was engaged | 
in superintendiug some patented processes in which he was | 
directly interested. During that time he visited many of 
the industrial establishments both in South Wales and 
North Wales, and in the Birmingham and Manchester dis-} 
tricts, and specially studied the processes carried on in the! 
copper works, tin works, spelter work-, iron works, gal- 
vanising works, &e. One of the most successful of his! 
original investigations, is that which resulted in the per- | 
fecting of a simple process for preparing ‘spougy and | 
powdered iron, a material which promises to Le of great) 
service in purifying the water of streams containing a) 
sensible quantity of copper salte im solution. By the use 
of Bischof's powdered iron the copper is deposited in the 
metallic state and prevented frem running to waste; while 
his spongy metallic iron is an excellent filtering material 
for purifying water for potable purposes. It seems to be} 
a most effective medium for effecting the oxidation of} 
organie matter found in fou) waters; indeed, spongy iron | 
may be said to have a most powerful purifying effect on | 
such waters. 

A few years ago Mr. Bischof directed his attention | 
to the process of galvanising iron, and at Weuused in | 
Prussia he established the first works of the sort that! 
were known in that country. By nicans of the improve- 
ments which he there effected upon the English process. of | 
galvanising be was enabled to send samples of galvanised 
iron twenty-four bours after opening the works to the Paris 
Exhibition of 1867. As it was found very desirable to have 
a ready method of determining at all times the quality of 
the zinc used in the galvanising process, Mr. Bischof devised 
an apparatus which he called the metallometer, lately | 
descrived by ts. Many of our readers will doubtless re- 
member that Mr. Bischof was present at the last mecting of 
the British Association, to whose proceedings he contributed 
two very valuable papers. 

There is perhaps no place in the kingdom that is better | 
fitted for locating a school of technical chemistry than the 
city of Glasgow, owing to the enormous variety of its manu- 
facturing industries, and to the fact that it has been promi- 
nently identified with chemical technology for the better 
part «fa century. Such a foundation comes most appro- 
priately from the hands of Mr. James Young, a gentleman 
by whose stientific knowledge and practical skill a new and 





gigantic industry hes been established within the last twenty 
years, and one by which he has acquired a well-earned 
fortune, a portion of which he is generous enovghk to 
spend during his lifetime ia a laudable attempt to rear a 
band of chemists who may have an opportunity of turniag 
their acquirements (to account in developing some hidden 
force of nature for the benefit of mankind, or ia utilising 
ve materials which now lie useless or are thrown away 
swaste. Mr. Young doubtless confidently believes that 
e are great practical discoveries yet in store for those 


who have been tanght how to observe and how to direct 
their power of investization. As there is tow a confident 

cospect of the duties of the new professorship being 
entered upon in the ensuing winter session we may look 
forward with some degree of hope that the institution of 
the Young Chair of Technical Chemistry, and the appoint- 
ment of Mr, Bischof as its first occupant will prove to be a 
great step in the industrial history of our country. If this, 
the first chair of the kind, should prove a success, it is not 
likely that it will long remain the only one. | 

ExpertmeEsts 1s Srrexer Pavinc.—At present, as an ex- | 
periment, Lombard-street is being laid with Limmer asphalte, | 
a substance which has been many years in use in several of 
the large cities and towns on the Continent, but practically | 
is comparatively little known in this country. The trial to | 
which it is about to be put in Lombard-street is being made 
with the express permission of the Commissioners of Sewers. 
The thoroughfare covers about 1700 square yards, and the 
contractors have engaged to pave 500 yards of it with that 
particular kind of asphalte gratuitously, and to keep it in 
repair for two years, It is laid down ina eres state 
in two separate Jayers, each about an inch thick, and rests 
upon a bed of Portland cement concrete 9in. thick. _For 
years Lombard-street, as the great centre of the banking 
quarter in the City, has been paved with wood, but the 
thoroughfare has lapsed into ruts in many places and fallen 
into disrepair in others, and the Commissioners have taken 
advantage of the opportunity of testing the new substance. 
Latterly they have subjected the Val de Travers compressed 
— to a trial in Threadneedie-street, Old ook Fae 

streets, and, upon a larger scale, in Cheapside 

Poultry, with catishastery results upon the whole,and Mr. 
Haywood has reported favourably with respect to it. With 
the same desire to promote the public cenvenience, they are 
now affording facilities for testing the rival asphalte. 
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PEAT FUEL. 
To rae Epitor or Exeiseetive. 

endl chs memeniah perlaoee atinet ig hatin teloed, 

a 
should have had the fr mary yeti a di 
his erring i eg mae Bagh og arog hp a lasnnet 
is erring in ‘ 
his offerin angemeate headl westh} of o tiendly diaseasion 
ofthe subject. I never said that “the fibre was of equal 
it. To this I shall « 


” with the | pore y of the peat. I only said 
pahakdite. Giaeedente panies 
As to the effects 


‘~~ the peat mass in a suitable 
pug-mill arrangement, Mr. beck's views are not, I 
think, as distinet as could be desired for a complete compre- 
ion of the objects of the process. He says it only causes 
“ a more thoroug amalgamation than is usually found in 
as it leaves the bog.” Surely all peat as it leaves the 


isin its natural condition, and without amalgamation. oes 


The object of the process is not but the tear- 
ing asunder, the breaking up, the macera of the whole 
mass of the peat, for the twofold purpose of facili 

escape of the water contained in it, and the reducing of the 
fibres to a condition in which they are no longer unlavour- 
able to. the shrinkage of this peat pulp in drying. The re- 
tention of this fibre in the peat when a8 now raen- 


| tioned is useful, first as so much fuel -guantum va 


next as a material helping to bind to; the finer mass of 
peat. As this latter, if deprived of the fibre, basa greater 
tendency when dried to break up into pieces in the handling 
or transport, and to crumble more readily into a free peat 
dust or ash in the fire than it has when assisted by the bond 


which the fibre gives it. Further on Mr. Pinchbeck says that defi 


the result of the pugging or. macerati ¢ 
cacao at coal dust 
with rotten wood,” which few would look upon as an im- 
provement upon coal. Good taste and a regatd for your 
space, and the readers’ time alike, forbid my entering into 
-~ analysis of such an unb i 
‘his subject of the utili peat is not without a 
great and very important value, although the day of its reali- 
sation may be deferred, and it is one to be looked at from a 
higher standpoint than eaptious argument, or special plead- 
ing on behalf of some project, matured, perhaps, without 
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| that complete knowledge of the subject which is essentia) to 


success. It behoves all who think of speculating in peat to 


| be well informed of what has already been done, re-done, 


and undone, in it, and bringing this knowledge down to the 
present time to judge in what existing system or combina- 
tion of systems, lie the probabilities of reasonable éuccess or 
capabilities of improvements. Now, up to the year 1860 all 
that had been done in Europe of any importance for the uti- 
lisation of peat for fuel is ised and treated of in a 
truly able and practical manner by Dr. Dalle, from nal 





examinations, and although Mr. Pinchbeck says that thie 
was “ many years ago,” yet I venture to that I carry 
your readers’ convictions with me when I that ten or 


eleven years have made very little difference in the progress of 
peat manufacture, or in the fundamental principles of its 
natural treatment. 

Generalising this part of the subject, I can state that the 
improvements since 1860 have been solely in the modes, 
systems, or arrangements for effecting the maceration of the 
peat—in Germany and other European countries by the 
Schlickeysen “ Torfpresse,” in America by the Leavitt ma- 
chines, and respectably, too, in England by Danchell at the 
Horwich Works. But in none of these is there any removal 
of the fibre, and in contending for its removal Mr. Pinchbeck 
joins issue, not with me, but with these several systems, the 
only ones that can show, on a considerable scale, results of a 
practical and continuous kind, and in their stead he asks us 
to renew a system, practically the same as that dpropos of 
which Challeton wrote his work, “ De La Tourbe,” in 1861 
(containing only 430 pages, of which the first twenty-one cun- 
tain a mere gentle preface to begin with), infinitely more in 

taise of his process than anything Mr, Pinchbeck has written. 
Bat, alas, for the results. Even then they were seen in 


ls,” and time 


“ forsaken workshops and empty drying 
has not since replenished them. 

Mr. Pinchbeek ives figures for carrying out his process at 
Derrylea, but as the soundness of the principle he advocates 


cannot be Jed, it is un ry to zo into them; and J 





| conelude this letter with an honest belief that upon more ex- 


tended and mature consideration Mr, Pinehbeck and_ his 
friends will not regret being asked to pause before commit- 
ting themselves to the task of washing the peat mass and 


| removing the peat fibres, and so producing a cotmercial 


peat fuel at a total cost including al! charges, of from 3s, 61. 
to 4s. per ton. Yotir obedient Servant, 
Modubeagb, Athy. 


J. W. C. Meapows. 
SPIEGELEISEN. 
To Tux Epiron ov Exoineerisc 

Siz,—After reading Mr. Mushet’s letter in your last issue, 
I have much pleasure in withdrawing the statement in my 
former letter, that spiegeleisen had never, until lately, been 
made at Ebbw Vale. Mr. Musliet’s evidence is perfectly 
clear upon this question, and I willingly admit his informa- 
tion is of superior weight to mine. 1 beg to apologise to 
him for contesting his former retaarks upon this point. 

With respect to the damaging effeet the spiegel is said to 
have had upon the linings of both puddling furnace and 
refinery, Iam unable to understand the reaction in the case 
of the refinery, the sides of which are formed of cast iron, 
three usually being water blocks. A charge —- 5 per 
cent. carbon and 8 per cent. manganese, puddled in a furnace 
lined with pure iron ore, should reduce only 25 per cent. 
more of the fettling than a charge bolding 5 per cent. earbon, 
and no manganese, both carbon and a ing raised 
to the protoxide state. The fettling ng furnaces 
silicious, i protoxide of manganese to derive silica 
iooon slur soniead—-hg, from iron silicates thrown in. 











ry. paced 
not a qualified judge, since I have only 
jects of 


the 

knowledge of the su Leontine wegpge wal ay 

Mr. Dick’s analysis of Weardale s sit 
contain 38.56 per cent. iron end 1 
I presume A was . fair 2 or 
would yield a spiegel containing 90.6 per cent. iron, 
cent. naman pa 5 per cent. carbon, &c. Mr, Mushet 
says true spiegeleisen has been produced 
filteen years past. I i 


py eh a sae Lhave understood that 
ng quantit man ve 

some Ay men ee Guakibere sgutowe (whieh ore, by 

weer said by Rgayente to Ak pew De pay since 

AD. tee 10 cent. in spi 

Teds fasely wenabla thet titanle tava. cree introdnéedl to 
the notice of Routh Wales irouiasters, would bo intended for 
ordinary t furnace operations. These very abundant 
ores usually vontain from 35 to 40 per cent, of titanic acid. 
I imagine that no one has ever yet seen pig iron made in a 
large way containing 2 per cent. of titanium. 
virtually cannot be reduced with exi appliances it 
follows that titanic acid which ( , a8 I humbly 
think) is not volatile must be fluxed. i » no 
mercially available flux has been discovered which will make 
a reasonably fusible slag with titanic acid, and consequently 
its presence in quantity in a furnace is troublesome and ex- 
pensive, Soa gy atysone nage abe which ruins 
these ores for usefulness. Any one who shall hit upon a com- 
mercially successful method of reducing them will make, and 
San he an Tick ee ee 

gardi » as I most as int 
front rank of metallurgy T should foal  prosamption to 
offer him a “ lesson” one of Pues el 
but upon the particular subject of Brendon Hills spathose 
ore, to which my sumenie ehatiy coteamen, £ nag: gine 
license. 

Lastly, in correspondence of this kind, friendliness i 
sumed as a matter of course, and a gentleman of Mr. Mushet’ 
ae a seaeennte ue & plas gon 
accept a i te the ex: ion of his feeling, 
bins he histone tang Speake... 


Yours truly, 
-Mells Iron Works, Frome, May 10.. Tuomas Moncays. 





ASHTON AND STOREY’S STEAM POWER 
INDICATOR, 
Sim,-1 tic light tncraey sminty ia Yao gla of Mio 
1m, ~—I notice a sli in 
sion following the paper on ton and ‘Ss power 
meter, read before the Institute of Mechanical at 
Birmingham on the 29th ult., and as it will lead 
impression if left wocorrected, I shall be glad if 
tt Sioed oc bashelicg Ghent ten Maa 
wed an 1 a 
ater working almost pos udy and 
months, and stated that the amount of wear 


ae 
FL al 


& 
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teas 
was leas than y$yth of an inch, which in a reas of 
less than z¢5th part of the whole cireumference or e 

to an error of, say, one ina 


E 
k 
i 


tans Fae § cent., so that the 
insignificant, Tais whe 


an ee el 
, than sted is now bei 
that with the feclity of easy removal and 


pro- 
ided for, as apisines in the , there be no 
Sohdation bn point. The | : es 
the minimum of wear and tear on { pert 


i 
E 
i 


calied the titel ye. of Se Sones Sanat 
my excuse tonbling you. 


Sir, yours truly, 
Manchestor, May 10, 1871. _ ‘ 
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THE STABILITY OF SHIPS. 


On the Caleulation of the Stabil Ships, and some 
Piero vb MaPirnseres F Moa) 

By W. H. Warrs and W. Jons, Fellows and late Students 

of the Royal School of Naval Architecture, and Members 
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Ing any imputation on that gentleman or on any of the other 

engineers who gave evidence before the Com- 
mittee { and if he had said anything which could be construed 
in that way, he begged to withdraw it. 

On Tuesday evening in the House of Lords, the Earl of 

for the second reailing of the Wor 
Acts Amendment Bill, having for its object 
exemption of of the Jewish persuasion from the 
clauses ibiting Sunday labour. 

Lord remarked that Sunday observance was part 
of the law of the land, and that if Jewish workshops were 
opened it might be that Jewish shops should be 
opened also. Care should be taken that this did mot seta 

Lp wep by requiring notice to be given to the 
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which at any angle represents on a certain scale the area of the 
eurve, 5, 8, 8, upto that angle, It may be interesting to 


;¥ 
i 





state, os an illustration of the close t between these 
two methods of estimating the dynamical stability that the 
difference between the two results at considerable an has 
been found to be not more than 2 cent. At 66 ., for 


might have been illustrated; but we trust that, despite 
these omissions, our attempt to break fresh ground in some 


Sb anaes 


may not be 





—_ the dynamical — found by direct calculatior 
is } foot-tons, and that by orp eon J the curve is 
10,220 feot-tons. This is a very eheck on the work. 
For small angles of inclination t test interest attaches 
to the curve of statica) stability, 8,6, 8, since it practically 
fixes the angles of steady heel for sailing ships, and has 
most to do with the steadiness of all ships. The range 
of this curve is also a point of interest, because it shows 
the amount the le of instability. The curve of 
dynamical stability, D, D, D, is of the greatest importance 
when the safety of sailing ships is being investigated, because 
in them one has to deal with the almost sudden application 
of a considerable force, when « squall of wind strikes the 
sails. Under these circumstances it is necessary to rmine 
approximately the “reserve” of stability which the ship 
possesses ; and as this point has been made the subject of 
mistaken criticism, it may be well to state what assumptions 
are made and what method is followed in estimating this 
reserve. 
Suppose the ship, of which the curve of stability has been 
constructed, to be sailing at a steady heel of 10 deg., then 
i i f holds her to that angle must be 
ual to the righting moment of the ship at 10 deg. inclina- 
ton. At an =" than 10 dog. the ome pressure 
of wind jously bave less effect, and it is scarcely 
possible to say exactly what its effect would be. For ex- 
angie 8h emomecn te Oot its effect at 20 deg. heel, one 
of two i ight be made. First, the sails might 
be tightly braced, like boards, in the plane of 
be masts; and the effective pressure at 20 deg. would then 
. in the same ratio as the squares of the 
les, if the wind be assumed to 





fruitless. 
(To x 








Powpszr tx Storz.—A War Office return states that the 
amount of serviceable cannon powder of all sorts in store 
Csatest ond Action) on fhe h of Se ber, 1868, was 
365,138 barrels of 100 Ib. each. On the of September, 
1870, it was 322,942 barrels. But in consequence of the 
rere he ba many colonia! stations an unusually 
quantity of gunpowder was in transit on this last date, 
greater part of which is not included in this return. For the 
same reason there was a large quantity of doubtful der 
in stock on the same date, powder received from pink ma 
so classed until it has been examined, and this is also omitted. 

for small arms to 30th of 
barrels loose. 


The amount of R.F.G. 
September, 1870, was 
* This extreme angle is taken simply for the sake of clear- 
au Se Se Ageing. A be similar for all 
es. 

Ex in mathematical language, the above construc- 
tion is upon the following reasoni 
ship’s mass, & her radius of gyration, and @ 
clination at the time, t: 

Mk foamy 9 (8) 
where @ (@) is the value of G Z, shown by the curve, 888, 
of statical stability for the angle of inclination @. Inte- 
grating (1) we have, 


d4@\*_2¢9 
(3! ="f fo@s .+ @) 
the integral being taken between proper limits. Now if 6 





zero, therefore reckoning from this point in estimating the 
time, we have ‘ 

ed | cael 

= 2fo@-? @ } 


where 2 (@) = { 2(@) 44. It will be obvious, too, that, ? 
(6) is graphical shown by the ordinate of the curve, DD D, 
of dynamical ms at the angle of inclination 4, and a 
statement is true for the angle . This proves that 
ordinates of the curve, AD D, measured ftom the base 
line, A B, the angular velocities at various parte of 
the roll. remaining part of the construction is 


im the text. Itmay be added that the constant factor “7 in 


43 (3) 


ay equation (3) enables the change of scale to be easily esti- 





mated when dealing with the curves, V V V, and T TT. 





| is a much more po 
, and has other 


: If M be the | 
angle of in- | being 


.@ | 


be the extreme angle of roll, the angular velocity ! is! 








bey and ot 

1 Granville remarked that the ere me would be 
conditional on Satarday closing, and would not extend to 
— The Bill was read a second time. 

second reading of the London Street Tramways Bill 
and of the jitan Tramways Bill was deferred for 
a week in order that the measure might be referred toa 
Public Committee, and then to a Private Bill © i 








Picric.—Professor Abel, chemist to the War Department, 
Royal Arsenal, Woolwich, has, after a number of experiments, 
succeeded in perfecting the new explosive agent recently pro- 
duced by him under the name of “ picric” powder as. means 
for charging shells, which though it is not so violent in action 
as gun-cotton, nitro-glycerine, or picrate of ap powders, 

explosive agent t gunpowder 

properties which appear to render it 
for use in shells. Its merits are that it 
ily and expeditiously pre and that it is 

for its safety, as compared with all other explosive agents, 

so much less sensitive to ignition by percussion than 

wder. The President of the Committee of Explosives 

oolwich having pronounced the new powder worthy of 

experiment, it will be tried under various conditions 

in order to ascertain its suitability to the requirements of the 
service. 


Wiis «a Bescn Marx Grow ?—Our esteemed — 
porary, the Chicego Railroad Gazette, publishes under 
above heading a very funny letter, signed “C. E.,” respect- 
fully calling in i the veracity of an extremely tall 

we published on 156 of the present volume of 

NGINEERING, and entitled, “The Bridge and the Bench 
Mark.” This story has made “©. E.” uncomfortable ; his 


mark cut upon 

tree will not rise anything like 10 ft. or 12 ft. in 

In fact, it would “remain stationary,” for, as he 

has observed from a long ice, such a bench never grows 
ground. This “ 


be 
le 


gun 


at 











May 19, 1871.]} 


THE MONT CENIS TUNNEL. 
To Tae Eprror or ENeneenna. 

Six, — Having been requested by you and some 
distinguished English to 
send to your journal a complete descrip- 
tion of the henil works undertaken and suecess~ 
fully accomplished by two illustrious Italian engi- 
neers, Messrs. Sommeiller and Grattoni, for the per- 
foration of a tunnel under the Alps, I entlosé you’ 
to-day the first of a series of communications on 
the subject. 

I am indgeed to do so by the conviction that this 
wonderful work — which represents the greatest 








triumph of engineering over nature—is a matter of 
much interest for the professiongl public all over 
the world. : x ; 

I have n personally connegted with the Mont 
Cenis works for the last hie. and feel 
in consequ@nee a special in | in them, which 
interest bas been another to mé to 


address your readers on this important subject. 
Lam, Sir, your obedient Servant, 
Francis Kossutru, C.E. 
Turin, May 8, 1871. 


PRELIMINARY OBSERVATIONS. 


oo 





Grattoni and Sommeiller, had delivered their 
This report referred especially to the ‘mechanical 
appliances proposed for the carrying out of the work. 





PREPARATORY WORKS. 

At the time that the Bill was issued the pre- 
paratory designs alone were ready, together with 
the models of the machinery with which the Go- 
vernment Commission had made their experiments. 
Although all the fundamental ideas of the engineers 
were clearly expressed, and the possibility of exe 
cuting the work was materially proved hy experi- 
merits before the cologsal undertaking was com- 
menced, the technical directors felt ob to exe- 
cute the working designs of the whole project, and 
to study carefully each separate part. This is why 
the preparatory and external works only could be 
proceeded with in the same year, 7857. | * 

The plans previously developed under the direction 
of Mr, Mans, and followed out by his colleague, Mr. 
Bombeaux, an engineer of great experience and un- 
doubted practical ability, were taken as a guide iri 
deciding upon the works that were to be at once 
cumauelal on each side of Mont Frejus, . The 
two chief points haviag been fixed, and the general 
direction of the axis of the tunnel having been ap- 

roximately determined, excavation was pee at 
th extremities by hand labour alone, and con- 
tinued till the mechanical system could be applied. 


Conpition oF THE LOCALITY. 

Before entering into further particulars, it may 
be found interesting to refer to the conditions of 
the locality, in which the two industrial’ centres of 
the works were to be established, in order to give 
an idea of the difficulties encountered at the com- 
mencement of the works, and which could hardi 
be coneeived by those who were unacquainted wit 
the two miserable Alpine villages, onnéche 
and Fourneaux, before the head works of the great 
tunnel were established close to them. 

Bardonnéche is a village situated at an elevation 
of more than 4200 ft. above the level of the’ sea, 
and in 1857 it was populated by about a thousand 
inhabitants, a large proportion of whom, even now 
being shepherds, migrate from the village i 
the summer months to remote feeding tracks. The 
whole population, with the exception of the small 
number that crosses over to the south of France, 
and especially to Marseilles, live on the products of 
their own miserable ficlds, on their cattle, and by 
the rearing of mules. As the houses were built in 
accordance with the wants and very limited means 
of the le, and as their customs and mode of 
life were of the most primitive description, exceed- 

in poverty and rudeness those of the poorest 
villages of the plain, while, moreover, they passed 
the rigorous winter months crowded in stables 
amongst their cattle, it at first appeared h: 


to unite at Bardonnéche the necessary number of | ginuing 
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+ CuronoLoaica Orpen ov THe Feu Wonks. 


The tracing of the axis of the tunnel was of the 
greatest, importance, and it had to be undertaken 


rmit.of the commencement of the 


and carried out as quickly as possible, so,.as- to, Whic 
“exoavation at 
fe) ORE See MRR Re 





axis of gene 2. . r 

between the openings ;* Br ‘Lo « 
difference of levelsbabosel 
the tunnel, so as to obtain the proper 


These labours were first to Messrs. 
Borelli and Copello, eivil ‘The first | 
operation was to trace’a trial line from’ the’ fixed 


pant from the opening at Fourneaux towands} 


rdopnéche. This line, which was. traced.as 
rapidly as the position of the locality could permit, 
and with such a degree of accuracy as is necessary 
for a trial tracing, intersected the valley of Roches- 


molles in a point much higher up in the valley than |' 
os 


that previously fixed for the southern opening. 
Being guided by this first tracing, and re-starting 
from the northern opening, a second line was 
located, which terminated near Bardonnéche, very 
close to the spot which was aimed at, 

Again taking the second tracing as a guide, a third 
axis was finally traced, which tally to 
the proposed conditions, as it by both the 
points ote fixed for the of the tunnel 
in the ng oO ion and ec ee me 
operations, although accom: e greatest 
joeuttle despatch, and though the wae 
stantly favourable, cquld not pe completed before 
the beginning of September, mie 4 i 
was up by journeying to and fro between, the 
o— sides of the mountain, and also owing to 

e and diffienlt nature of it prone g 
which the line had to be laid out. me 
mate axis of the tunnel having thus been - 
mined, it yet remained to be traced out in a definite 
and permanent manner, r a p 
signals might be set up, and the exact points found 
at which the p bans oe ies were to A pn at 


each ing a6 well as at the highest point of the 
mountain, was done in the month of 
ber, while excursions were also made to the 






system), and the 


: 


: 


the second 


levelling, were brought into 









: which were ’ Bt 
to form the most food system of 
triangles, and the choice of a bage among thé sides 
previously traced out by the , for 

the general survey of the " i work, 


of July, was 
When. the triangula- 
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THE PHILADELPHIA WATER WORKS; PIPE AQUEDUCT ACROSS THE WISSAHICKON VALLEY. 


DESIGNED BY MR. FREDERICK GRAFF, CHIEF ENGINEER TO THE WATER DEPARTMENT, PHILADELPHIA. 
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Amonoesr the interesting works recently completed by ; 


Mr. Frederick Graff, chief engineer of the Water Works 
Department for the city of Philadelphia, is a pipe aqueduct 
for conveying water from the Roxborough to the Mount 
Arig reservoir, across the valley of Wissahickon, for the 
supply of Germantown. We illustrate this structure on the 
present page, and it will be seen that it consists of two lines 
of flange pipes of 20 in, inside diameter, placed parallel to 
each other at a distance of 14ft. apart from centre to 
centre. Each line of pipe is supported by two lines of 
wrought-iron links, 10 sq. in. in section, attached to legs 
east upon the end pipes of each span gfrom these vertical 
columns, 53 in diameter, support the pipe, entering into 
bosses on the under side of the latter. The structure is 
placed upon three piers, formed each of four columns, 8} in. 
diameter, stiffened by diagonal bracing and horizontal 
ties. The aqueduct has thus four spans, each 165 ft. 9 in. 
in the clear. The piers are 7 ft. by 14 ft., and rest upon 
stone pedestals. The height of the piers are respectively, 
72 ft., 97 ft. 6 in., and 48 ft., and their construction is very 
clearly shown in the drawings. The mains forming the 
aqueduct are made in lengths of about 12 ft. 9in., and at 
each joint is placed one of the vertical struts, forming part 
of the truss. The depth of this trues in the centre is 16 ft., 
and the strats, as well as the columns forming the piers, 
are made of wrought iron, built up in segments, and rivetted 
together. The enlarged cross section, Fig. 4, through 
the 20 in. main, shows the method of connecting it to the 
heads of the struts. It will be seen that a table is cast 
on to the lower side of the main, and that this rests 
upon a cap fastened on to the head of the strut, at the 
bottem of which is another casting, with distance-pieces, to 
which the tension rods, 10 in. x1 in., are secured by means 
of bolts passing through them and the eyes of the rods. 
Over each span at the ends of every truss legs are cast on 


to the top of the pipe, and the tension rods pass up to the 


outside of the legs, and are attached by a through bolt, as 
| shown. 


are added for the same object. The mains rest on the piers 
in iron chairs, cast in one with the mains, and over every 
piece is placed the expansion joint shown in the enlarged 
longitudinal section. The joint is of the simplest form, 
consisting merely of a short length sliding in a staffing-box. 

This method of supporting mains across openings was 
originally designed by Mr. Graff, and put into execution by 
him in 1868, upon the 86 in. pumping maius crossing the 
forebay at Fairmount. Finding it entirely successfal there, 
he extended it to larger spans, and adopted the design for 
the work under consideration, which was executed by Mr. 
J. Murphy, who also worked out the details of construction 
subject to the approval of Mr. Graff. 








Tae PesissvutaR ayy Onrestat Compary.—Two large 
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Light rolled transverse bearers connect the two | 
rows of mains and steady the structure, at the foot of the | 
struts, and on the top of the pipe, short transyerse tie-rods | 





and Co., of Greenock, left Southampton on Thursday, for 
Hong-Kong, vid the Suez Canal, taking out about 2000 tons 
of cargo for China and Japan, a few passengers, and 45,150. 
in specie, of which 16,9001. is for Singapore, 26,1501. for 
Hong-Kong, and 21001. for Shanghai. She is also to be sub- 
sequently employed in the Eastern seas. This vessel is 
77 ft. 6m. long; breadth of beam, 42 ft. 4 in. ; from 
top of floor to spar deck, 33 ft., and is bark-ri , with an 
upright stem, without either bowsprit or figure-head. She car- 
mg on the — ten ——- boats, and - Far yom gemma 
ora ge cargo and a t number o t secon 
p hatin 4 gers. At her offfvial trial trip, in Stoke’s Bays 
realising” ‘Nean apeed of 13.976 kn ho’ ~ 
ising @ mean 3.976 knots ur, every part 
of the machi working in the most tishaatany manner. 
ive is fitted with all the latest improvements for 
convenience and comfort, and much interest was manifested 
on board, both during her run round from the Clyde and on 
her official trial, in a new direct-acting steam windlass, the 
invention of Messrs. Harfield and Co., p e well- 
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” -WOHLER’S EXPERIMENTS ON THE 
“FATIGUE” OF METALS. 


(Continued from page 327.) 

Tue last of, the series of testing machines em- 
ployed by Herr Wéhler, which we shall have to 
describe here, is that in which the test bars were 
fixed in sockets at the ends of a continually rotating 
axis, their outer ends , Under 
circumstances all sides of th ‘were © 
to tension and compression suceessively, the maxi- 
mum variation of strain on amy particular fibre 
being thus equal te the sum of the maximum tensile 
and compressive strains, to which that fibre was suc- 
cessively exposed. 

The machine employed by Herr Wahler for 
carrying out tests of this character is illustrated by 
the annexed Figs. 15 and 16. It consists of a simple 
wooden framipg, carrying bearings, 46, in which 
there revolves the axis, a, this axis being driven by 
a belt on the pulley, c.- Im the ends of the shaft or 
axis, a, are formed slightly conical sockets, into 
which are driven the ends of the bars to be tested. 
After being thus fixed, the projecting ends of the 
test bars are turned up by the aid of a slide rest, so 
that they run truly with the axis, a, and their outer 
ends.are. then fitted. with the i ec. To 
these bearings are attached. the dynano- 
meters, gg, by the aid of which any desired load 
was imposed upon the test rods. 
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were in their tarn to those of the “EE” 
pattern. The results recorded in the Table de- 
mand a few comments which we will now 
to make. In the first place, bar No. 10, 

it stood 4,315,359 revolutions without actually fail- 
ing, yet when it was taken out of the machine 
showed a fracture at the sharp corner indicating 
that breakage had already commenced. This bar 
reqnired to 









fracture bars Nos. 11 and 19; élthe 
these latter bars were subjected to 10 per oe 
Maximum strain. 


b 
Again, the homogeneous iron bars Nos. 27 and ab 


broke in the enlarged portion close to 
this result being no debt due to the ‘+ gri 
point. Neglecting this latter maximum 
strain upon the fibres dae to load would .be at 
the plane of fracture, 36,166 Ib. per square inch in 
the case of Nos. 27 and 33,812 lb. per square inch 
in the case of No. 28. The Krupp’s steel Nos. 
38 and 39 also broke in the enlarged portion close 
to the socket, the maximum strains on the fibres 
in the plane of fracture being in thes6. cases 
as Ib, and 20,758 lb. per square inch respec- 
tively. & 

In the ease of the Krupp’s steel bars af # E” 
form, Nos, 41 to 45 i the diff be- 
tween the diameters of the p 
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In the majority of instances the test rods were 
enlarged at that part which entered the sockets in 
the axis, so that the pressure due to driving them 
into these sockets might as far as possible be 
vented from affecting the result. The test ae 
used were, in fact, of three forms, as shown, marked 
C,D, and E in the annexed sketch. In the forms 
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marked © and D, the ends inserted in the sockets 
were enlarged, as we have just stated ; but, whereas 
in C this enlarged part is united to the smallerportion 
by short curves, in D there is a sharp corner at the 
point of junction. In the form marked E, the por- 
tion of the test bar inserted in the socket is smaller 
than that adjoining it, this latter enlarged portion 
being united to the main part of the bar by @ short 
tapered length. The diameter of the bars in the 
sockets was, we believe, in all cases 1} in. 

The annexed Table, No. VIIL, contains the re- 
sults obtained with a variety of test bars, and in 
this Table the form of the bars is indicated by « 
letter in the second column, these letters referring to 
the three diagrams just given. The Table shows, 
s* wight be expected, that bars of the “C” form 
were greatly superior in their power to resist fatigue 
to the bars of the “D” form, while these latter 








difference was } in. ; in No. 42 it was jin, ; in No. 
43 it was Jin. ; and in Nos. 44 and 45 it was yy in. 
Tn the case of bar No, 45, the fracture took place 
within the socket, about gin. from the outer esd. 
All these last-mentioned bars, it will be noticed, 
were subjected to the same maximum s , the 
object being to ascertain the effect of, different 
amounts of reduction of diameter at d. Bar No. 45 
gave a result which ap to be entirely excep- 
tional; but bar No. 44 seemed to shew that when 
the difference between diameters at d and d was but 
yyin., there was a decided increase in the power to 
resist fatigue as compared with the bars in which 
this difference was jin. and upwards. As far as 
can be judged from so few examples, the increase 
of this difference of diameter about jin, does not 
appear to have had any appreciable effect. It seems 
to us probable, however, that this result will depend 
in a t+ measure (the diameter at d being sup- 
posed to be constant) upon the strain to which the 
r is exposed, or, in other words, the ter this 
strain the greater will be the amount of difference 
in diameter which will exercise its own definite in- 
fluence on the results. In the case of the strain on 
bars No. adre rg bn ears 50090 in ywauaally din. 
appears to have n sufficient to con- 
fine the ringing of the bars to that as Be of 
them. fixed in the socket, and hence a further 
difference in diameter did not modify results. 
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the Bochum | | | 9700) ) Mian 
Co. in 29,960 | 3,558,700 
Not broken by 
J L| 27,820 (4 I4176,17% revo- 
3 7 40,060 157, 
aloe ee 
i [ from cast 34.940 1.373. 
, < _steol axles 92100 4 1,028,625 
# j supplied by | | | araa 859 
Le ||US | || Sa Pe 
J 21,400 
Bars made 96,380 51,240 
|| Senta | || 8 |. st 
t | supplied 99.960 | 978.740 
( Vickers, Hd 4,275,860 
Sons, and _ Not broken by 
Co., in 1868,) 23,540 ne. wre 
\ ¢ Bare made } 
fg | ete || sam | eas 
72 c “40 233,700 
73 re Song | 32100 
7 i (| 47,020 80,875 
ie ae Fea 11.120 67.7% 
16 6 of | T4'9a0 480,700 
boo oj \itael. satus 
of 
9 o 19,8460. |. 2) 
et 0 5 BB ae i 30,700. | 39,807 400 





“grip” of a socket in tending to produce frac- 
ture, 
The speed at which el agp of which we 


In the case of the tool steel made by Firth | have been speaking was y run was 72 revo- 
and Sons, Nos. 70, 72, and 78 broke in the enlarged | lutions per niinute, but order to. ascertain 
part close to the sockets, the strains in| whether the fine during which a bar is subjected to 
the plane of fracture being respectively 28,462 Ib., | strain any influence on its 
26,536 Ib., and ay dog, mare inch. In the | power to resist “ ” Herr Wohler, in 1862, 
pe wnat tain o. 80, also, the fracture | carried out the 3 
took place in t portion close to the | dri 


during the time that would have 


been 
the remaining three-fourths of  revolu. 





+ | tion. Two tebt-bars were used, these bars being made 

































ee eee ee re eae 


k 
: 
sampagiannibes RNG ne eam NC pot 


SE ee ee oe ee | an ee 
e Becton atin a 
ee tent ee tT NIE ORT — ENE 


ae es meters ee ace dy CNR IN me mat cee te ET AON a ltt AROS . 


nee HEE 


ge 


Dee ie nape eee ne at oly 


~nore 
Pe 








6 tg RO ate | 


sean oes 





35° 


ENGINEERING. 


{May 19, 1871. 











from axles supplied by the Pheenix Company, and, 
as they were of the “ C” form, and were loaded so 
that the maximum strains on their fibres were 
29,960 Ib. and 25,6801!b. per square inch, the results 
obtained with them were directly comparable with 
those derived from bars Nos. 3 and 5, as recorded in 
Table No. VII. With the intermittent motion, 
the results obtained were as follows, there being 
placed side by side with these results, for the pur- 
pose of comparison, the results relating to bars No. 
3 and 5 extracted from Table No. VIIL. : 


Number of complete 
revolutions made Number of revolu- 
Maximum strain on before fracture by tions made before 
fibres in pounds the bars having fracture by bars 
per square inch. an intermitttent Nos. Sand 5 re- 
motion. spectively. 
29,960 170,900 1838145 
25,680 616.000 009,810 
As far as can be judged from these two experi- 
ments, therefore, the increased time during which 
the two bars rotated intermittently were exposed 
to strain diminished the number of revolutions re- 
quisite to effect their rupture. 
(To be continued.) 


OUR RAILWAYS. 
To tue Evtror or Eseineeaine, 

Sim,—How is it that railways in this country do not 
pey @ better rate of dividend to the sharebolders? The 
answer may be briefly stated, first, because there are 
too many of them ; seeondly, because the speeds of travelling 
are too great; and, thirdly, because the fares for passengers 
and the freight for merebandise and minerals are too low to 
give a just remuneration to the railway shareholders. 

To the first reply, as to why there are too many railways, 
and who are responsible for that state of things? In the 
earlier stage of the railway enterprise, and while they were 
tapping the cream of the traffic in the country, they were 
paring a dividend of 10 per cent.; the public generally who 
»ad money to invest became clamorous to have railway shares, 
and as a new line was projected, the shares were taken up with 
avidity, and hence railways were made which had not in 
reality a prospect of paying a remunerative dividend, 
but they were made in patches by independent companies, 
and were afterwards spliced together so as to form continuous, 
although somewhat circuitous routes. Railway companies 
considered it to their advantage either to amalgamate or to 
have an equa! understanding by guarantees that these routes 
should be considered as equal to one main line, and hence the 
present state of things; say, for instance, between Man- 
chester and Liverpool there was one (the parent line), now 
there are three. Between London and Liverpool there was 
one line, now there are four; and there is scarcely an impor- 
tant town in England that has not its two, three, or four 
lines. And again, in the last forty years, since railways 
became an absolute fact, the speed, the weight of engines, 
the power, and the pressure of steam in the boilers, have in 
round numbers increased threefold, but the fares paid by the 
yassengers and the freight for merchandise and minerals 
nave not been increased, and therefore, it has been free trade 
to the _— generally without a reciprocity to the railway 
shareholding public. 

In answer to the seeond, the public would be very un- 
willing to travel at slower speeds, and to the third, they 
will almost refuse to travel at higher rates of fares or to pay 
more for the transit of merchandise. F 

What, then, is to be done? The spirit of competition for 
traflic, as between one railway company and another, is now 
about as rife as ever it was, each trying to do the best for 
iteelf. There « to be but one source left that may 
safely be followed in justice to all parties. A branch line of 
railway that scarcely pays working expenses, or main lines 
through poor agricultural districts, ought not in common 
fairness be expeeted by the public resident in their vicinity 
to receive the same amount of accommodation as those 
travelling between important towns on main lines, which 
have actually to suppert and maintain in existence the 
branch lines; surely there ought to be a consideration 
between a train carrying 120 passengers, and one carrying 12, 
as to the speed of the trains. If aman has been travelling 


60 miles at 40 miles an hour, and at the end of that stage he | 


is transferred into a branch train to go another 10 miles to 
complete his journey and this is only done at 20 miles an 
hour, he will grumble; he will grumble more if he has to go 
the last 10 miles in an omnibus, and more still if he has to 
hire a speeial conveyance, or to walk the 10 miles. 

In hauling a train along a level line of railway through a 
siill atmosphere at 40 miles an hour the atmospherical 
resistance and friction may be taken as equal to 24 Jb. per 
ton, whereas at 20 miles an hour it is only 12 lb. per ton, or 
just one-half, and as it is only half the speed, if the power of 
the engine in horse power be represented as 100 at 20 miles 
an hour, it will be 400 at 40 milesan hour. Why then should 
a railway company be put t» as much expense in conveying 

i ? 


12 = as in taking 120 
f matead of working branch trains or non-paying trains 
at high speeds by very heavy and powerful engines, they 
were to adopt the use of smaller engines of less weight and at 
eay, for instance, the dimensions of the old 
Liverpool and ester engines with ll in. cylinders, 
16 im, stroke of piston and 5 ft. wheels which at that day 
weighed 3 tons; if the same leading dimensions were used 
now and working with a pressure of steam in the boiler the 
same as that in common use on railways, in full power they 
would take a train of 70 tons gross load up an incline of 
1 in 70 at 20 miles an hour ; a load of 124 tons up | in 250 
at 30 miles an hour ; and 190 tons on a level at 30 miles an 


{hoar. If seach an engine be made asa tank engine carried 

| on six wheels with 4 wheels coupled and weighing with its 

| supplies 18 tons equal to 3 tone on a wheel, wheel included, 

| this of itself would be a great advantage to the wear and 
tear of the tyres on the permanent way. . 

Dedueting the weight of the engine the train loads would 
be 62 tons, 106 tons, and 172 tons respectively, and syrely 
an engine of this power and those speeds would be sufficient 

| for any branch railway in the kingdom! Thivis assum 
| the line to be of the ordinary gauge of 4 ft. 84 in.; on this 
| gauge there is daily experience of the enormous traffic passing 
| over the London and North-Western, the Great Northern, 
| the Midland, the North-Eastern, and other railways, and that 
| the Great Western has 7 ft. gauge, and is being reduced to 
4 ft. 84 in. as fast as circumstances will permit, is presump- 
tive evidence that 4 ft. 84 in. isas wide a gauge as any 
railway need to be. 3 

In new countries, where, in all probability, the amount of 
traffic will not exceed one-fourth that on the lines before 
referred to, it must be evident that a narrower gauge, with 
less weight of rolling stock and slower speed of trains, might 
be used, giving an advantage to the travelling public and 
their merchandise, also giving a chance of a fair remunera- 
tion to the railway cearchablioes: It has been shown that a 
| train at 40 miles an hour requires double the amount of 
power to hau] it that a train does at 20 miles an hour, and 
when expressed in borse power they stand as4tol. On 
referring to a paper read by Mr. James Campbell before the 
Leeds Associa of Engineers, it appears that in shor 4 
and in parts of Canada, also in Queensland, there are rail- 
ways laid with 3 ft. Gin. gauge; besides these, there are ad- 
voeates for gauges of 2 ft. 9 in., 3 ft., and 3 ft. 3 in., the latter 
a by newspaper accounts, to have been fixed upon by 
the Government of India for the future branch lines in that 
country. By Mr. Campbell’s paper, also, it appears that 
the Prussians have 5 ft. gau , the Portuguese 5 ft. 3 in., the 
Victoria and Southland 5 ft. Fi. and 4 ft. 84 in. gauges. In- 
dian main lines 5ft. 6in. Inthe United States there are six 
gauges, 4 ft. Bpin., 4ft. 9} in., 5ft., 5ft.4in., 5 ft. Oin., and 
6 ft. Most of the Continental gauges are 4ft. 8jin. In 
Russia they have 6 ft., 4 ft. 84 in., and latterly 3ft. 6in. ' 
In this country the original Eastern Counties, from Strat- 
ford in Easéx to Colchester, was laid to « gauge of 5 ft., but 
afterwards altered to 4 ft. 84 in. 

In Ireland the-first railway (the Dublin and Kingstown) 
was laid to a of 4ft. 8h in., the Waterford and Kil- 
| kenny to 6 ft. have singe been altered to 5 ft. 3in, 





to be the gauge for all the railways in Ireland. 

When 5 a & question of what can be done on # 
narrow-gauge railway, it may not be out of place to refer to 
what has act on done on the Festiniog Railway in 
Wolo. This vey ia laid to a gauge of Lft. L1}in. > 
referring to a report of some experiments on that railway 
February, 1870, in the presence of twenty-six gentlemen, 
whose names are given in that report, seven of Tepre- 
senting foreign governments or foreign railway eompanies, 
and amongst those representing this cou im Tyler, 
of the Board of Trade, we find it stated that a Fairlie double. | 
bogie engine, weighing 194 tons, took a train of load, | 

ine imeluded, of 206 tons up a gradient of 1 in & 

this report is certified by six of the leading gentlemen 
present. The length of the train was 648 ft. 

‘This engine has to work daily up gradients of 1 in 74, and 
round curves of only !# chains radius. 

It is fair to assume that this engine, in hauling 206 tons 
gross load up 1 in 85, must have exerted a force at the peri- 
phery of the wheels on the rails of at least 7400 Ib., and, 
although this was upon a gauge of only 1 ft. 11) im., it was 
considerably more than half the power given out by the 
mot powerful goods engines employed upon any railway in 
this country. 

It may perhaps be desirable for comparison to give fixed 
dimensions, say, a six-wheeled goods engine with 17 in. 
cylinders, 24 in. stroke of piston, and driving wheels cf 5 ft. 
diameter, with ap average amount of steam throughout the 
stroke over and above that necessary to cover the internal 
friction of the engine proper (except as a carriage upon the 
226 X 96 x 100 _ sa 540 





| 
| line) of 100 Tb. per sq. in., it will be 


An engine on the “ Fairlie” double bogie principle upon a 

3 ft. gauge, with eylinders 109 in. diameter, 18 in. stroke, 
jand wheels 3 ft. diameter, working at the same pressure, 
| equal to 100 lb. per square inch throughout the stroke, will 
| have the same power as one of the most powerful goods en- 
| gines illustrated above, as employed upon the 4 ft. & in. 
auge. 

The “ Fairlie” engine carried upon two bogies, each having 
| a wheel base of 6 ft. 6in., will have its weight distributed 
| over 12 wheels instead of 6 wheels, as in the ordinary 

engines. 

A wheel base of 6 ft. 6 in. upon a curve of 200 ft. radius 
will have a versed sine of 0264 ft. or .3168in., the same 
versed sine with a wheel base of 15 ft. is equal to a curve of 

| 1065 ft., or 16 chains radius. Then as to the friction in haul- 
| ing trains round a curve of 200ft. radius on 3ft. gauge, 
| taking the coefficient of friction as one-fifth, or 448 |b. per 

; ton. The circumference of a circle 400 ft. diameter is 1256 ft., 
| and the circumference of 406.2 is 1276. "270% #48. 455, 
| 296 
or 11 1b. per ton of friction upon the one rail, or 5} Ib. per 
| tom upon the train extra as compared with a straight line. 
If such a train was ascending a gradient of 1 in 20, the 

gravity would be 112 Ib. per ton, and the friction 121b., making 

124ib., and 64 Ib. in addition to this will be equal to 44 pe 
| cent. additional amount of haulage required to take chat 
| train round that curve as com with a straight line. If 
; that part of the incline having a curve of 200 ft. radius was 
| laid as a gradient of 1 in 21 instead of 1 in 20, the hauling 
| foree necessary would be the same as on the straight line. 

It may not be necessary to use such powerful engines as 


| which appears to have been fixed upon by Act of Parliament}, 





| these upon a gauge of 3 ift.; the nature and the amount of 


gradients will of themselves determine what 
each individual case, and therefore it was only 
to illustrate the subject by showing what can be 
afr ancandy ary my oF ple It must follow as a 
of course that the dead weight of the rolling stock 
will be reduced by using lighter scantlingwin construction ; 
way will be of lighter construction and ata 
less cost as compared with lines of a broader gauge. 
Lam, Sir, yours truly, 
London, May 16, 187i. Wa. Navior. 


PEAT FUEL. 
To ruz Eprron oy Exoitnesrine. 

Siz,—I have no desire to misrepresent Mr. Meadows, 
although I may not have quoted his own words. Let us, how- 
ever, see what he did say. “ This fibre is so much fuel, and is 
it wise to remove it from the rest of the peat as is proposed ? 
Certainly not,” and then he goes on to say, “ Still more its re- 
moval will be a source of positive detriment to the fuel thus 
produced,” a positive ent! What ean be stronger than 
such a statement? I do not see how I do injustice to Mr. 
Meadows’s ment when I take the converse and say that 
aceording to bien the of woody fibre in peat isa 
positive advantage, “| further, that should the lower part 
of a bog be found without any aga so to speak of fibre 
it will be necessary to improve the quality of the fuel to add 
some in—a doctrine with which I certainly cannot agree. | 
am quite satisfied no homogeneous peat of equal specific 
gravity with coal can be without the removal of the 
greater portion of the fibre. Professor Johnson on this 

int says: “ It is only, however, from peat which naturs|ly 

ies to.a hard and dense consistency, or which has been 
solidified on the principles of Challeton’s or Weber's methods, 
(washed peat) that a coal can be made ing the firmness 
necessary for furnace use. Fibrous peat or that eondensed by 
pressure yields a friable coal unsuited for heating purposes.’ 

In dealing with peat we have to do with two substances 
of an entirely different character. In the one we find fine 
particles in the other woody fibre. No amount of macerating 
in Mr, Meadows's favourite pug-mill, be it either horizontal or 
vertical fitted with one or two shafts, will or cen have any 
other effect than reducing the dimensions of the fibre, nor 
can it alter ite character, As to the fibre being necessary to 

jid the dry peat together my experience is quite the other 
Way ; the less fibre in dr t the harder is it to break. 
~ dust one word as to Dr. Dullo’s report, made in T1860, re- 

sting Challeton’s “ forgaken wothubees and empty drying 
Beas.” Does not Mr. wes know that as late as 1867 the 
manufactory at Montanger was in full operation, that Clement 
Farraud.was stopped for the simple reason that the whole of 
+o end been exhausted; and docs not Mr. Meadows 
also know that peat from the above works in large quantities 
was exhibited in the Paris Exhibition in the same year, 1867 ° 
Professor Johnson also says in his report, “The peats and 
eharcoals ar rag Wi patented of Challeton 
were remarkable for their density and cheapness, and at- 
tracted particular attention. They were said to be economi- 
cally employed for stationary, steam, and locomotive en 
gines.” +7 Ernest Bose, in his * Traite de la Fourte, 1870,” 
calls them “Les superbes échantillons de tourte de M. 
Challeton & l'exposition universelle de 1867,” &., and then 
he goes on to give a full description of the process, which is 
almost identical with that of Weber, at Statch, near Munich, 
Bavaria, both of which systems wash the fibre from the peat. 
I would also further ask Mr. Meadows whether he does not 
know that this same washing system which he condemns, but 
which I advocate, has been, and is at this moment, for ought 
I know, in full work at Bulstrode, in East Canada, where 
nearly 600 tons per day are being made ? If Mr. Meadows 
does not know all this, he had better wake up, he will then 
find to his surprise that a at deal has been done during 
the last 10 or 11 years in the progress of peat manufacture, 
in spite of his assertion to the contrary. 

As regards the Leavitt system, which Mr. Meadows rc 
commends, I have little to say about it. It consists of a pug- 
mill, under which an ordinary brick-moulding machine 1s 
placed ; in fact, the peat is treated in precisely the same 
manner as clay is in brick-making, no attempt is made to 
take out the fibre, and, as I contend, no peat fuel proper!y 
so called can be made thereby. 

The works at Horwick are exclusively used for the manu- 
facture of peat charcoal, at least, so 1 understand. From 
the saraple | have before me, 1 judge no attempt has been 
made to remove the fibre, and, as a necessary consequence, 
a very inferior quality of fuel is produced. I hope Mr 
Meadows does not wish us to follow so pernicious an ex —_ 

I am sure my friends must feel greatly obliged to Ar. 
Meadows for his anxiety on their account. I can, however, 
assure him that his concern for them is quite unnecessary ; 
they are quite capable of taking care of themselves. ‘They, 
however, have a great failing for doing two things, keeping 
their eyes open, and making use of the common sense im- 
parted in their nature. Mr. Meadows may, therefore, rest 
quite easy on their account. He might, however, be of real 
service to us if he would so far condescend as to give we 4 
few particulars of the Irish Peat Company at Athy, started 
in 1854. I read: “They started their works at immense 
cost, with the intention of producing everything from pest 
im paying quantities, and consequently failed. It is well 
known, moreover, that the original outlay of the buildings 
and machinery was enormous (something ‘like 70,000/.), and 
that the peat operated upon was of an inferior quality ; the 
result of the enterprise, therefore, is no criterion of the com- 
mercial results of oF romps maneged concern.” I hope 








Mr. Meadows had nothing to do with that affair. 
I am, Sir, your obedient Servant, 
Joun Precupecs- 
27, Lesdenhall-street, May 16, 1871. 
Tus St. Lawesyce.—The Canadian Canal Commissioners 
have proposed an expenditure of 80,000 dols. for deepening 
the St. Lawrence below Montreal. 
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COMPOUND ENGINES IN THE NAVY. 
To Tas Eprron or Enqtyerrere. 

Sin,—I notice in your impression of the 6th instant, a 
comparison of the consumption of coal in H.M.8. Tenedos 
and Briton; but although the lowest.consumption’ of the 
Tenedos at a 10-knot speed is taken, it is not compared with 
the lowest consumption of the Briton at a 10-knot. speed 
This was only 1.3 Ib. of coal horse power hour on the 
10th June, 1870, as corrsely ‘veponted in the Times of the 
llth June from the Admiralty } the at a 
10-knot speed is reported to have Durnt 1.95 Ib. of cowl pe 
horse power per bow the its 2 iad ted psn 
than 2 Ib. of coal, namely, + er ur, 
and the Tenedgs at full power burnt 2.2 IK her heced powes 


per hour. 


The Admiralty have ordered th Thekis to be Biied with 


engines precisely similar to j Bh ; 
Yo Servant, .., 


te nae NS 
6, Great George-street, Westmiaster, May 12,1871. . 
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COMPOUND ENGINES. 
To rae Eprrox of Exeteyencsc. 

Sin,—I have réad with “Enterest the articles and 
letters which have latély'a in yoar Valuable j 
relative to the comparative i 
cylinder expandin i Both 
maiden havaianas ork the Gieory engine working 
with a terpenes steam, boobs own experience has 
ziven me most satisfactory t Bon mF etary se 
‘a the consumption of fuel has been J both ¢. 
but I have also learned that with a pressure of about 35 to 


10 Ib. above atmosphere, the si eylinder ex ing 
engine has done as wellas the or engine 
with » pressure of 60 1b. above ata ’ By the 
two essential elements of success, viz., economy in and 
durability of the working parts of the machine. The reason 
appears to me to be very simple, theoreticully the single. 
cylinder expanding engine is correct as the ive energy 
of the steam is all exerted on the piston, but the economy of 
fuel is proportioned to the pressure used; in practice, how- 
ever, the pressure is limited to about 401%b. im the single 
cylinder type, for when that pressure is exceeded. the great 
variation in the strain on the pistom produces a most tremen- 
dous shock on the engine, eauses rapid wear and depreciation 
and a great chance of broken erank shafts. I sae all 
this most forcibly exemplified with a pair.of en, of this 
type where the jetta could b = and out of 
gear. When out of gear the engines wo nO 
with a pressure of about’25 Ib., but so | as the 
valves were put into gear the steam i uy. H 
to 40 ib., and the engines laboured a : ed in ‘ 
violent manner. It is true that breakage may be obviated in 
this class of engine by enormously increasing the strength of 
the various parts, but this is after all but clumsy engineering, 
hence in practice it is utterly impossible to apply great 
pressure to this type of engine. The compound engine be- 
comes, therefore, a necessity, but how is it that hitherto such 
a very imperfect result has been obtained, considering the 
pressure of steam used? In my opinion, it is simply from the 
imperfection of the machine in which this steam is used. To 
btain the full effect from high pressures of steam its’expan- 
sive energy should be continuously utilised, but instead of 
this the steam is first employed in a small cylinder and then 
allowed to eseape into passages, chambers, &c., and before it 
commences to act on the piston of the large eylinder its 
energy is nearly gone. It is truethat by reducing the passages. 
&e., or by making the slide valve of the large cylinder cut off 
at an early period of the stroke, some pressure may be ob- 
tained in the spaces between the two cylinders (although, of 
course, producing a corresponding back pressure on the small 
piston, and when there is, of course, no steam pressure on the 
large piston) and such as will give a small initial pressure in 
the large cylinder; but at the best this action is very imperfect, 
nd hence the fact that we do not obtain a result at all com- 
mensurate with the pressure of steam employed in these 
For a long time this defect has occupied my attention, and 
I have endeavoured to remedy it by fedaioe an engine in 
which the expansive action is very nearly continuous. I 
patented the arrangement in June last year and had a small 
non-condensing engine with 11 in. and 20in, cylinders, 13 in. 
stroke made on this principle, and put down to work the 
saw millin the shipbuilding department of my firm (Hum- 
phrys and Pearson, Hull). This engine has now been con- 
stantly at work for three months and drives the whole. of 
our wood working machinery, consisting of 30:in. timber and 
leal frame, 36 in. self-acting saw bench, 12 in. by 6in. four 
cutter planing and moulding machine, Worssam’s patent 
iniversal joiner, large band saw, several wood turning lathes, 
fret saw machine, grindstones, saw sharpener, &e. The pres- 
i steam in the boiler is about 45 lb. and the steam is 
conveyed to the engine through a long steam pipe about 
70 ft. long; the engine, however, keeps all going simul- 
taneously with perfect ease.. I send you a copy of the speci- 
fication of the patent, from which you will see that the steam 
passes very directly from one piston to the other, the cranks 
are exactly opposite, and by making the pistons and rods of 
the same weight a perfectly balanced engine is obisined 
whieh may, therefore, be run at any speed and without that 
unpleasant thump which invariably accompanies more or 
eas every arrangement where the cranks are at right angles 
or the parts unbalanced. On the plan aceompanying the 
specification a cam is shown for working the piston valves, 
the object being to make the exhaust more perfect, but in 
practice 1 found it impossible te use the cam on account of 
the high speed at which the engine runs; an eccentric was, 
therefore, substituted, and you will observe in the diagrams 
which I also send you how very small is the back pressure 
on the large piston, and what a capital result is obtained in 
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sage would be very much smaller compared with the vol 
of steam used in the small cylinder. ni 
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WILSON AND PEEBLES’ SLIDE VALVE. 
To tus Epsron ov Exquxexnine. 
.—We have to thank for ing the di 
biz,.— We have = meng iagrams 


your 
and we can only su, 
out the matter. We wereanxious to get from you the true 
interpretation instead of its proceeding from ourselves ; and | 
as you have not given it, we will Presutne to lay it before 
you. Bi 
” The diagrams we sent show an average pressure on back 
of 13.8, and in steam pipe 1681b. per inc, and not 14.4 and 
15.4}b., as stated by you in your note to our last. The 
diagrams, as shown in your issue of 28th ult, give an average 
of 12.5 1b. on back and 17,81b. per inch ih steam pipe, so 
that you must have gone wrong im your measurements and 
caleulations. ‘Ihe original diagrams, measured with the 
greatest care, show a nican pressure on back of 18.81b, per 
meh, and in steam pipe 18 Ib. per inch. 

Now, to show that our valve is balanced, we will work out 
the diagrams in figures. 

The area expeosd to upward pressure is @6 in. 

Which multiplied by mean pressure of 18 Ib. is=1170 

The mean pressure on same area ’ pressing 

down is 12.8 Ib. wes te a ee 


273 


The mean pressure in one cylinder port during 
oe, = 1044 


expansion is 8.7 Ib. 12 in... one 





S774 
Area equal to exhaust cavity 48in. x mean 
pressure on back 13.8 ‘ tos «. = 6624 
285. 


To put it another way: 


in, 
The area on back of valve under, dispute is 220.5 
The bearing surfaces ... om sity oe 107.5 





Leaving an area on back of valve to be 
counterbalanced ase oa aon 


The mear pressure on back of valveis ... 188 





Giving a lownward pressure of 3 ., ... 1550-4 
The mean pressure in steam pipe up- 
wards, is ; oon ove «« MB lb. 


Over an area of os 65in, 1170 





Giving a downward pressure of... -- S804 
The mean pressure in ove cylinder 
port pressing up, is <n 


wf . 
Operating in ap area of 12in. 104.4 





Leavipz a mean pressure in back of valve of 285 

or a pressure of 1.2 th. ineh on back of valve. 

This valve having been applied to-an old engine, one of 
the ends, to save eutting the side rods, was made short ; hed 
both ends been alike it would heve given a further effective 
upward pressure of about 140 ib. 

Al from statements you will notice a mean 





the larger cylinder ; in a larger engine the result would be of 
course mach more perfect as the ratio of clearance and pas- 


our 
burden on back of 285 Ib., still we are sure this burden is not | be 





actually in the valve, as, by shifting the small cock and 








reducing the pressure on back one half-pound per inch, the 
Weluvasie dabta, teat a 

; mo are to 

be token fa ; i ae 

for which 

ow the mean 

above 13.8 ib., is 

higher pressure must 


moved. We leave any 
or not our simple con- 





as Nos. 6 and 6, it reaches 9.8). and 101b., and at these 
pointe the walve is so Fee fot he ren equilibrium that a further 
reduction of the pressure in a by § 1b. per square 
inch would cause it to vibrate. : 
Amount by which 
the preveure in the 
Reference Pressure Pressure steam-pipe ex- 
Namber. in steam in valve eeda, or ie less 
pipe. chest. than, the pressure 
in valve chest. 
th. Tb. ib. 
1 a 10, a 12 —~ 2) 
2 ow "108" a il. — 02 
a ee “a il +45 
4 - 20.0 12 + 60 
5 22.8 ca 13, + 93 
6 24.0 Re 4 +100 
7 24.0 . 153 + 67 
) 2L5 a 16. + 565 
9 17.0 > w 16. + a 
10 13.0 oe Db. —» 92 
Return Stroke 
1 333 12 — 2.0 
le iL ce ll a0 
13 . 15 8 + 32 
14 20 15 + 64 
16 23 bd + 80 
16 25 5 + Th 
7 25 16.2 + 83 
18 3 ri 165 +65 
9 iss 17.8 ead 16.0 > 1s 
us 138 M2 — 0A 


A curious fact shown by this Table is, that whereas the 
pressure in the steam pipe sometimes exceeds that,.in the 
valve ehest by as much as 10)b. per square inch, yet that 
there was never. an. excess of in the valve ehest 
above that in the steam pipe of more than 2Jb. per square 
inch, This would appear.to indicate that the steam effected 
its eacape from the valve chest more freely than its entrance 
to it, and it would be satisfactory to to what this 

ee was due. In any ome it must be remembered 
that the relief of the valye from a portion of its back pres- 
sure, in the engine under diseussion, has been effected by the 
aid of a most. excepti variation of pressure in the steam- 
pipe, the diagrams showing that variation to have amounted 


roar that, “th wall ioned pipes and passes 
mar! with ow no 
such variation as this take place. We bens of ern t 
in our possession numbers of di taken from w 
structed engi in which the yee between the boiler 
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now mounted on it. 
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COMPOUND ENGINES OF THE “VALDIVIA” AND “QUEEN OF THE THAMES.” 











: 2 8 . 
SCALE OF FEET 
We have been lately advocating the use of the compound | cast around the upper part of the latter cylinder, as seen in 


engine in a simple form for marine purposes, and have now | the end view/and plan. ‘ F 
much pleasure in placing before our readers a two-page en- | The admission of steam to the high-pressure cylinder is 
gravinug, together with another view on the present page, | controlled by a double beat or equilibrium. valve instead of 


showing the construction of the engines of the Queen of the | 


Thames and Valdivia ; the former vessel belonging to Mesars. 
Devitt and Moore, and engaged in the Australian trade, the 
latter belonging to the Pacific Steam Navigation Company, 
and engaged in the Pacific coasting service. Both these 
steamers with their engines were constructed by the eminent 
firm of Messrs. Robert Napier and Sons of Glasgow, the 


CONSTRUCTED BY MESSR*. ROBERT NAPIER AND SONS, ENGINEERS, GLASGOW. 


| 


a throttle valve, so that the steam can beshut dead off from | 


| the engines. The high-pressure cylinder only is fitted with | 


an expansion valve, this consisting of a cut-off plate on the | 


| back of main slide valve, the gear being so arranged that | patent principle. 


| the steam may be cut off at any desired point in the stroke, 
| from Yyths to xi,ths. The slide valves are worked by a link 
motion with large bearing surfaces in pins and_ sliding 


+ 
Fie 
is 


blocks, these bearings being also adjustable. The valves of 


principal dimension of vessels being as follows 


Length of keel Breadth Depth nage | pressure cylinder is equilibrated. 
and fore rake, moulded. moulded. BM. The starting gear is well worthy of notice. It consists, 


ee f. = ft. in. ft. in. tons. | jg addition to the ordinary starting wheel and gear, of a 
Valdivia... + 280 0 ... 7 : we 24 ? oe be | small cylinder, the piston of which is connected by rods 
dueen of the Thames 314 5 ,.. 40 %... 30 ve 2598 | directly to a lever on the reversing shaft. On admitting 


The engines, the general arrangement of which will be | steam to one side or other of this piston by a small hand 
readily understood from our engravings, are not more com- | valve, the main engines are stopped, started, or reversed, as 
plicated than ordinary two-cylinder inverted screw engines, | required, so that one man by these means can control the 
there being but two cylinders, one air pamp, and one cireu- | working of the largest engines. This is a great desideratum 
lating pamp. The diameter of the high-pressure cylinder | in all steam vessels, as the chance of a collision is much 


Ton- | both cylinders are double ported, and that of the high- | p ; 
| 12 fe diameter and 16 ft. Gin. long, these boilers being 





lating water_caa be taken from the bilge, a large box for 
straining the bilge water being fitted above the floor plates. 
By this arrangement upwards of 600 tons of water can be 
discharged per hour, in addition to the usual quantity by 
the bilge pamps. 
The surface condenser tubes are horizontal, the ends 
being packed with a sheet of india-rubber on Davison's 
The circulating water traverses the 
tubes three times, being drawn through by the circulating 


| pump. The propeller of the Queen of the Thamesis 16 ft, 6 in. 


diameter, and 21 ft. 9in. pitch, having fout pear-shaped 
blades. 
The engines are supplied with steam by two boilers, each 


fired at both ends. Each boiler has six furnaces, 2 ft. 10 in. 
inside diameter, and the two boilers are fitted with a large 
vertical steam chest, or superheater, common to both, 
through which the steam passes on its way to the engines. 
The working pressure of steam is 60 1b. per square inch. 
The engines are rated at 300-horse power, nominal, but 
they are capuble of developing a maximam power of about 


| 1400-horse power, indicated, while the average indicated 


is 46 in., and that of the low-pressure cylinder 82 in., both | Jessened where the engines can be quickly reversed, as it | 


pistons haviog a stroke of 3 ft. 6 in., and the cranks being | often happens that the only person in the engine-room at 
at right angles to each other. The cylinders, with their | the time the order is given is the engineer on watch. This 
covers and bottoms, the valve casing door of the large | method of starting the main engines by means of the steam 
eylinder, and the inside of the large piston, are all heated | cylinder we believe has been used by Messrs. Napier for 
with steam taken by pipes direct from the boilers, the more than ten years with great success. In describing the 
arrangement being such that the water resulting from the | starting gear we must not omit to mention that each cylin- 
condensation of the steam in the jackets can either be re- | der is provided with starting valves. With the early cut-off 
tarned to the boilers direct by gravitation, or ran into the | in both cylinders the engines may possibly stop in such a po- 
hot well, from which it can be pumped into the boilers. | sition that neither piston can get steam. This, though very 
The interior of the piston of the large cylinder is supplied | seldom occurring, is provided against. A small slide valve 
with steam by a pipe sliding through a stuffing-box at the is fitted to each cylinder, by moving which the steam can 
bottom of the cylinder, and entering a small cylindrical | be applied in the direction required. To prevent an excess 
reservoir or casing through another stuffing-box, as shown | of pressure from being admitted to the large cylinder, the 
in the front elevation of the engines. It will also be seen | starting valve of the small cylinder is so fitted that steam 
from the latter view that the bottom of the high-pressure | can be admitted from the steam pipe to the intermediate 
cylinder is connected by a pipe with a similar reservoir, | reservoir, on which there is a safety valve loaded by a dead 
which serves to collect the drainage from the jackets. | weight to about 14 lb. per square ineh, and from which the 
The intermediate reservoir, into which the steam from the | steam for the supply of the large cylinder is taken. 
high-pressure cylinder exhausts, surrounds that cyliader, There is one air pump and one circulating pump, the 
and is cast in one piece with it, The steam contained in | latter being so designed that it can be tarned into an air 
this reservoir is thus exposed to the heat radiated from the | pump without stepping the engines, the condenser at the 
steam jacket which separates it from the high-pressure | Same time being turned into an ordinary or jet condenser. 
eylinder. From the reservoir the steam passes into the | The circulating pump is also fitted with a large valve, so 
valve chest of the low-pressare cylinder through passages | that in case of accident to the ship the whole of the circu- 


power developed by them in regular work is about 1000- 
horse power. As will be seen by reference to our engrav- 
ings, the details of the engines are all exceedingly well 
worked out, and the engines, as a whole, are excellent ex- 
amples of their class. 


Deatu or Siz Jous Hearscust.—We regret enmeotingiy 
to announce the death of Sir Joha F. W. Hersehel. He 
died at Collingwood, near Hawkhurst, at 10 o'clock in the 
morning of Thursday the 11th inst., having just completed 








| his 70th year. 





| 


Tas Patent Laws.—The Select Committee on Letters 
Patent have already held four sittings. Important evidence 
has been given b Me. Grove, Q.C., Mr. Webster, Q.C., and 
Lord Romilly. e believe that Sir Roundell Palmer and 
other eminent members of the profession have proffered 
evidence, and that it is the intention also of the Committee 
to examine inventors, manufacturers, patent agents, and 
others on the public policy of granting patents for inven- 
tions, as well as on the improvements necessary in the law 
should patents continue to be granted. Among the legal 
members of the Select Committee are the Attorney-General, 
Mr. Hinde Palmer, Mr. Lopes, and Mr. een Gregory: 
The scientifie and mechanical members inel Captain 
Beaumont, RE. (inventor of the rock-tunnelling machine), 
Mr. Bilict, Mr. Hick, Mr. James Howard, Mr. Laird, and 
Mr. Samuelson, the chairman. 
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MACNATR'S “‘ INVERT’ PERMANENT Way. 





EXHIBITS AT THE INTERNATIONAL _ EXHIBITION, 


TOMMAS!’S FLUX-MOTORy 











FIG al 















BOULTON'S POTTERS’ THROWING WHEEL. 


MACNAIR’S PERMANENT WAY. 
Amoneer the exhibits in what we may term the miscel- 
laneous department of the International Exhibition is a set 
of models, shown by Mr. Alexander Maenair, of 2, West- 
minster Chambers, of his “invert” permanent way. This 
rmanent way, two forme of which we annex illustrations, 


is named the “ invert” on account of its curved plates resting | 


on the ballast in the form of a series of inverted arches under 
either rail. The models exhibited are two in number, illus- 
trating two varieties of the method of cting these plates 
with the rails. In the larger model, Figs. 1 and 2, the rails 
of the Vignoles pattern are connected by tie-bars, at inter- 
vals of 3 ft., having a general resemblance to angle iron, but 
rolled with grooves suitable to form abutments for the invert 
plates, Fig. 8. In the smaller model, Figs. 4 and 5, the invert 





plates have flan at the ends, by which they are con- 
nected to the rails, also of the Vignoles pattern, 5. The 
tie-bars in this case are not essential to connect invert 


plates with the rails, and are therefore made of common 
— iron, and used at greater intervals. 
he invert plates have such a superficial area that they 


point of support as well asat any other point, and the epecial 
feature of the invert road is its clastielty, which ie practically 

form. i i comparison with an 
ordinary cross sleeper roed, in which, if the rail be very 
light, it will yield considerably between two sleepers, whereas 
each sleeper itself will yield only a very little more than if 
the rail were heavy. Hence, to obtain uniformity, it becomes 





necessary to use a tolerably heavy rail, and the uniformity is 
party 6 as the rail wear out.” But in the invert road ~ 
int must yield as as any other t, a 
will Pio vag fro lem depres eccording to tho 
sirength of the rails Thus « heavy byt canny htly, 
either between supports or at ints of support, w 
a light rail will yield camadeosbier, fs both cases, and uni- 
formity of deflection, or, in other words, uniform elasticity, 
is preserved during the whole life of the rail. There can 
no question that uniformity in this respect will tend 
long the life of the rail, both by reducing the 
wear, and also by enabling it, when partially 
form work to which it wi be unequal on a less uniformly 
elastic road. 
The elasticity of the invert road, moreover, renders it 
edeasingel gut sencie. - Aneatinane oie Mieldtar 
van’ great security. y: ex- 
hii the ue of rivets alone for all fastenings except fish 
plates. 
The joints of the rails may be fastened with ordinary fish- 
plats, or with an of the prove feseat iavproventente of the 
~plate joint. — here borg mur it may be neces- 




































indicate rivetted without incon- 
venience, as there isa apssaaner fe, the ate of 
Tivets to fasten the joints of a road in all the other 
Sos ae aad jae he ee 
there are rivetted plates 80 a8 to restore 
full of the rail, and with invert of the usual 
f the invert road to « it would be 
cssellt We meenesapey number of the of 
Bai Saat te vast by ns, 2in. in 98 6 
for or Bin. eet eee ctevee. With 
these last the 4ft. Spin. gauge could be with prectios! 
sony Sn Sane not less than 460 ft. It 
would csargrens Bh the rails of exceptional 
ye age at once permanent and easily recognised. 
if See eeten cae ee ree, 
a eee 
Sus Ringint of Hilla wish tows anil rivetied fasten- 
ings have in use for the last ten months in a 
siding nt Leith Walk Station, onthe North eta way, 





sion, M, occupies a level corresponding to the point which 
serves as a datum line for the unit of height, B. P The reser- 


voir is provided, it will be noticed, with a pipe, D, leading 
from the lower compartment to the sea; cntther, H, leading 


motor, 

The action of the a tus can perhaps be best described 
hone the following extract from a pamphiet issued by 
asi: “ As soon as the sea reaches the point, B, the 
air contained in the compartment, F, not ay 3 able to find 
either submerged, 
or by the tube, I, the cock of which is closed, is a 
qo a degree of tension pent S Se oro he sea 
water. By putting, then, this compressed air into com- 
munication with the feeding tube of an apparatus similar to 
a steam engine, and constructed in due jon both as 
the above tension, and the amount of work which it 
is desired to obtain, the a tus will be put in movement, 
and will continue to work till the fall of the tide, ie., during 
a period of about three hours. During this time the water 
whi freely by the tube, H, into the compart- 
ment, G (the tube, K, being in communication with the ex- 
terior air) fill the same compartment to a level correspond- 
ing with the level of the sea. The cock of the tube, K, is 
by which means the water in the compartment, 
G, is prevented from escaping. As soon as the sea descends 
to the point, B, the water, which remains, as it were, sus- 
met oy ag the compartment, G, rarefies, by its weight, the 
air which is found between it and the motive apparatus; 
from which it results that, by putting in communication the 
feeding tube of the a tus with exterior air and its dis- 
ing tube ee vane bene weight of the —— 
air ig Upon piston of the motive apparatus will be 

less considera i 


( 


$0 eS ae der tek time , exercised ite 
pressure (at risin . pressure exterior ai 
on the and : the of work which 


results it, will be the same as that of the compressed air, 
and will continue so till the end of the pal: ne ae 
i to 
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cipient, N, which is in reali nothing Wet the vakeepponsd 
part of thé faetory. and which take name of the reserve 
com partment. benever it is desired that the motive ap- 
paratas should exercise its power during the three hours of 
rest above mentioned, it wi ay Pes aioe poms | 
from the apparatus a cylinder and all its pumps, put it 
in communication with the reserve compartment, the com- 
air of which will furnish the requisite power. As the 
tubes, K and I, may be indefinitely prolonged, the work to 
be obtained from the tides may be produced at any distance 
from the sea.” 
M. Tommasi considers that the cost of the motive power 
furnished by his plan would be very moderate; but we fear 
that, in coming this conelasion, he has under-estimated 


the cost of constructing such reservoirs as he proposes to | 


employ, and has also poy to attach due importance to 
the losses by leakage, and the a1 et oa loss of pressure by 
frictional resistances which wouk 

tribution of the sir, supposing it to be conveyed to any con- 
siderable distance from the reservoir. On the whole, taking 
these matters into consideration, we fear that the scheme can 
scarcely be seid to be of a practical character 


BOULTON'’S POTTERS THROWING 
WHEEL. 

Is speaking of the exhibits contained in that annexe of 
the International Exhibition devoted to what is denoted in 
the official annoancements as “ pottery machinery,” we have 
already referred briefly to a potter's throwing wheel, fitted 
with an ingenious arrangement of driving gear, constructed 
by Mr. William Boulton, of Burslem. Of this driving gear, 
which has been patented by Mr. Boulton, we now publish 
on the preceding page an engraving which will explain its 
construction. From this it will be seen that the spindle 
carrying the horizontal wheel on which the clay is moulded, is 
mounted in bearings carried by the main frame of the ma- 
chine, and is provided with an inverted cone friction pulley, 
as shown. Against this pulley is pressed another couical 
pulley, with a curved outline, this latter pulley being mounted 
on a spindle, which revolves in bearings fitted to curved slides 
or seats, these bearings being connected by a wrought-iron 
bow, as shown. this bow there rests a small friction 
pulley carried by s pin, which slides in a hole in the main 
framing, and the outer end of which is pressed against by 

t is 


take place daring the dis- | 


Ito be the “most natural and effective system of utilising 
| sewage.” 

iathe greater number of instances, the artificial modes of 
| treating sewage had for their object the production of a solid 
manure ; what was , ye Bd 
authorities was the abatement of a nuisance, by depriving 
liquid sewage of its noxious constituents, and tly ie. 
thst Gil a enseigt® Cla Bost omen ekoett y in- 
effectual. It was shown that chemistry and filtration, either 





The constitution was fully discussed at the mecting, and 
was settled as follows: 

1. The Society of Telegraph Engineers shall consist of 
three classes, yiz., members, associates, and honorary mem- 


bers. 

2 Members.—Every candidate for transfer into the class 
of members shal] have been previously elected as an associate 
of the Society, aad shail come within one of the following 
conditions: He shall have been regularly educated as a tele- 





singly or combined, bad failed to accomplish the desired 
ak without almost total waste of the most pm part sat 
the sewage. In every case the greater part of the putrescible 
| matter se caiuad te cahation, ia 0 state mare or lose Wakle 16 
| decomposition. Theefficacy of intermittent downward fi!- 
| tration, as reeommended by the Rivers Pollution Commission 
in their report on the Mersey and Ribble basins, was con- 
| sidered, but was regarded as only admissible under ex- 
| ceptional circumstances, on account of the waste entailed by 
the 
The agricultural mode of dealing with sewage, uamely— 
| by irrigation, was advocated as at once effectual, consistent 
| with sanitary requirements, and economical. In situations 
| where land could be procured at a reasonable cost irrigation 
might be employed; it effectually 
impurities in sewage, and discharged the effluent water in a 
state practically pure into the watercourses of the country, 
and vould be accomplished without prejudice to the 
public health. and without inconvenience to the senses. The 
process of ion was to a great extent independent of the 
state of the ther, being but little arrested either by eon- 
| tinuance of wet or cold weather ; and produced to the agri- 
ist such results as no ordinary management could 
The farms at Hornchureb, Barking, Croydon, 
and elsewhere, had furnished evidence of the large returns 
that irrigation, when judiciously mapaged, was capable of 
ueing. 
“ patie maintained that irrigation was the only known 
that had been found in practice to ify sewage 
completely. It was in no way injurious to health, and was 
calculated io prove. a gource of t, with the eon ee 
reasonable care. i omnes ing exam 
| proved, that every description of land, when properly laid 
out and ee was suitable for the rece 
sewage. Alt h different soils produced various 
| of purification, all were found to appropriate the fi i 





a loaded bell-crank lever. The effect of this arrang 

to foree the conical pulley, with the bearings of which the 
bow is conneeted, 
wheel spindle, and thus give the pressure necessary for driv- 
ing the Tateor by frictional contact. We have said that the 
bearings to whieh the bow is attached are fitted to eurved 
slides, and thus, when pressure is applied to the bow by the 
arrangement of treadle lever shown, the bow is m to 


partially revolve round an imaginary centre, and the spindle, | 


with the bearings of which it is connected, is tilted, so as to 
alter the point of contact between its conical pulley and the 
pulley on the throwing-wheel spindle. The driving spindle 
(that is the one capable of being tilted) is driven by a cord 
Ly | round a grooved pulley, as shown; and according 
as the larger or smaller part of its conical friction pulley is 
brought into contact with the eonical pulley on the throwing- 
wheel shaft, so will the speed of the latter be increased or 
diminished. 
genious, and appears to answer its purpose admirably. 


Mr. Boulton is also the maker of an arrangement of potters’ | 


jiggers, in which the « of the whgel is regulated merely by 
allowing a greater or less slip of the driving rope. We have 
not thought it necessary to illustrate this plan, as it may be 
deseri clearly in « few words. The jigger spindle, or 
spindle carrying at its upper end the dise usually known as 
a potters’ wheel, is provided near its lower end with a 


grooved pulley, close to which there passes a constantly-run- | 


ning endless ro When it is required to drive the jigger, 
the workman, by the pressure of his leg against the cap at 
the end of a conveniently placed rod, brings a friction pulley 
against the rope, and forces the latter into eontact with the 
one on the jigger spindle. If the rope is pressed 
sufficiently hard against the pulley of the jigger spindle to 
prevent any slip from taking place, the qpinie is, of course, 
driven at its maximum speed, while any less speed desifed 
can be obtained by allowing a greater or amount of slip. 


THE TREATMENT OF TOWN SEWAGE. 

Ow Tuesday last, a paper was read before the Institution 
ot Civil Engineers “ the treatment of Town Sewage,” by 
Mr. Arthur Jacob, B.A., Assoc. Inst., C.E., Charles B. Vig- 
noles, Esq., President, in the cbair. Of this paper the follow- 
ing is an abstract. 

The treatment of sewage was divided into three heads, 
chemical hanical, and agricultural. The chemical pro- 
cesses alluded to were, the Lime, the A B C, or Sillars’, the 
Northampton, and the invention lately introduced by Dr 
David Forbes and Dr. A. P. Price. These, with the exception 
of the last named method, had all failed to purify the effluent 
water from the works sufficiently to render it admissible into 
the natural streams of the country, and were all more or less 
attended with nuisance in their operation. The process of 
Dr, Forbes and Dr. Price simed at purifying sewage by the 
addition of mineral of alumina, which was found to 
exist in large quantities in some of the smaller West India 
Islands. The was calcined, treated with crude 
sulphuric or h ie acid, and added in solution to the 
sewage. Milk of lime was next added, which disen the 
acid in the phospbate solution, and the deposit subsided. 
This system p d the r dation of producing a 
valuable manure, as istinguished from the A BC and 
other processes, in which the materials used bad little, if 
any, agricultural value. So far, experiments had shown that 
the effluent oe from ae ee of the 
a te process did not di much tendency to putre- 
~ yi but the Fm wd did not claim that the 
ni matters held in selution were removed to any 
great extent, and suggested the employment of their method 
principally as an adjunct to irrigeti which was admitted 














st the conieal pulley on the throwing | 


The whole arrangement is very simple and in- | 


tituents of liquid sewage, so as to render the effluent 
water perfeetly innocuous. 

The difficulties of procuring suitable land were sometimes 
considerable. Land should selected with regard to the 
special circumstances of each case, rather than with reference 
to the simple requirements of engineering expediency. The 

yinte especially considered were, the distance from urban 
Sistricte, the proximity of the farm to a suitable market for 
the produce, and its relative tion with regard to the 
direction of the prevailing winds. 

The objections raised to irrigation, as a means of at- 
ing entozoic disease, did not Ps get be eupported by facts 
but, being admitted, they could be met by employment 
of the tar acids, which experiments had proved to be 
lutely destructive to animal life in the formthat 
presupposed it to exist. If sewage irrigation was Y 
with the dangers apprehended, the same objection 
hold to the employment of all ordinary kinds of manure. * 

The determination of the area of land requisite for the 
treatment of the sewage of a standard number of 
| depended on so many circumstances, that it eould be 
| arrived at by experiment and experience, In each 
| example there were varieties of circumstances that would in- 
fluence the conclusion to be arrived at, sewage being some- 
times strong, at others weak, and the soil free or compast in 
every possible variety, the determivation of the ~~. 
area would necessarily be varied accordingly, but so as 

ied, the 

j — a ion of about one 

| hundred people of all ages to 1 acre of average agricultural 

land; much, however, depended on whether irrigation was 

| employed merely as a mode of abating nuisance, or- as a 
| source of pecuniary profit. 


} 


| the sceaeoin of the question had 


| Irrigation was practised on the large scale im threes dif-| and Messrs. 


| ferent ways—by catchwork, when the surface of the ground 
afforded sufficient inclination for the sewage to flow off; by 
the pane and gutter, when the surface inclination was but 
slight; and by ridge and furrow, or the bed system, when there 
| was not sufficient surface slope to admit of the employment of 
| the other methods. The latter was the most refined mode of 
| applying sewage to land, and, although usually attended with 
morte expense, was much to recommend it; narrow 
beds were to be preferred to those of large size, as being more 
economical to form, and calculated to turn the sewage to the 
best account. 
| The author advocated a considerable degree of filtration 
| before discharging sewage over the surface of the ground, 
and directed attention to the various forms of channels and 
| distributing apparatus in use. Much prejudice existed 
against the employment of irrigation, beeause a due degree 
of filtration hed not usually been observed. It was, there- 
fore, important that every precaution should be taken in 
details to render the principle of irrigation acceptable to the 
publie. 


THE SOCIETY OF TELEGRAPH 
ENGINEERS. 

Tus first meeting inaugurating the birth of a new society, 
the want of which has been long felt amongst t 
engimeers and electricians, was held at the o of Major 
Frank Bolton (the acting honorary secretary), 2, West- 
minster Chambers, on Wednesday, the 17th instant, when 
73 members were duly elected, amongst whom are included 
most of the leading names connected with electrical science. 
| The Society of Engineers is established for the 

general advancement of electrical and telegraphic science, 
; and sore particularly for facilitating the exchange of in- 
formation and ideas among fits members. 





moved the dangerous | the 


abso- | sidered lar 


people | quired, and sheets, 


€ | as can @ 





, according to the usual routine of pupilage, 

STS SS ye ae 
in ible si jor ve ised on his 
own account in the of a telegraph engineer for at 
least two years, Rave acquired a degree of eminence in 
the same ; or he shall be’ so intimately associated with the 
science of electricity or the progress of telegraphy that the 
Council consider his admission to membership would conduce 
to the interests of the hy 

8, Associates shall be persons of more than twenty-five 
years of age, who are not necessarily telegraph engineers by 
profession, but whose pursuits constitute branches of elec- 
trical engineering, or who are, by their connexion with science 
or the arts, qualified to concur with telegraph engineers in 
adva t of professional knowledge. 
4. Honorary members shall be either distinguished indi 
viduals, who, from their position, are enabled to render assist- 
ance in the prosecution of telegraphic enterprises, or persons 
eminent for science and experience in pursuits connected 
with the profession of tel phy, but who are not engaged 
in the practice of that profession in Great Britain or Ireland. 

5. the officers of the Society shall be a president, two 
vice-presidents, and ten other members of council, being 
thirteen persons, who in all shall constitute the couneil, to 
direct and manage the concerns of the Society; also two 
auditors of accounts, a treasurer, and a secretary. Such 
officers shail be elected or appointed annually in manner 
hereafter directed. 

6. All these officers shall be elected from the class of 

The offices shall all be honorary. 

The next ing will be held on the 31st inst. at 3 o'clock, 
when the be balloted for, and the Society of Tele- 
graph Engineers will then take its place amongst the other 





officers 
of | scientific institutions of the day. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesskoven, Wednesday. 
The Cleveland Tron Trade.—Yesterday there was an ex 
eellent attendance on ’'Change at Middlesbrough, and a fair 
amount of business was transacted. Although the monthly 
production of Cleveland pig iron now exceeds 155,000 tons, 
there is such a demand that it is certain that the thirteen 
new blast furnaces in course of construction, which, when 
completed, will make a total of 131 furnaces, will not be able 
to meet the réquirements. Certainly, the makers’ stocks 
amount to 116,000 tons, but this quantity is considerably 
less than a single month’s make, so that it cannot be con- 
ge. 


plenty of orders 
work, and fair 
demand for bar iton, plates and angle iron are urgently re- 
, and hoops are being turned out in 
large quantities.- Rail makers have as much work on hand 
xecute, and several of them have recently 
additional orders at fair prices, which will keep them 
going for some time, 
Hopkins, Gilles, and Co. (Limited), Middlesbrough — 
Next week the ampual meeting of the shareholders this 
company will be held at Middlesbrough. 


The West Marsh Iron Works, Middlesbrough. —On Friday 
the new works known as West Marsh, situated near the 
Britannia Iron Works, moyen were opened. These 
works, which were begun in September last, are the Freres 
of « company consisting of Messrs J. E. Swan and hers, 
Smith and Thomson, ironfounders, Stockton. 
There are 20-paddling furnaces which will be able to turn 
out 240 tons of bars per week. There are two rows of 
furnaces. There is a 3-ton bammer. The works are close 
to the river side, and are connected by rail with the 
Darlington section of the North-Eastern. In general 
arrangement and details the works have been carefully 
designed by Mr. Alfred C. Hill, consulting engineer, Redear. 

The Nine Hours' Movement.—Last week wo published 
cirentar which had been issued by the Nine Hours’ League 
es Sones and gave an account of « meeting of 
t ew rs of engineering establishments in that town, 
at w the request of the men for the shortening of the 
hours of labour been refused. We stated that a strike 
was feared, and we pty: a Pag mee a strike has 
actually been resorted to. Yesterday afternoon the men— 
between 300 and 400—employed at Clarke, Watson, 
and Gurneys, South 
out givi i their pla 
il the nine hours’ movement is adopted at this lish- 
ment. The question is causing a grect deal of excitement in 
Newcastle, and it is believed the men at other works 
will strike unless some is made which the 
movement can be discussed and amicably set 
ineering.—With the exception of bridge builders, all 


ph | classes of engineers are as busy as possible. 


Sh ipbuilding.—Shipbuilders on the northern rivers cannot 
get through their work fast enough. They have orders which 
extend into next year. 

The Tees Conservancy 
last week, was thrown out i 
Commons, and the effect of that is that the Board will 
as nt present eomstituted. The people of Stocktom frel that 
they have obtained a great victory. 
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OUR IRONCLADS. 

Tue first fruits of the labours of the ‘‘ Committee 
on Designs for Ships of War” have made their 
appearance in the form of some brief reports on the 
ships of the Devastation and Oyelops classes. These 
reports are inerely preliminary, and are, in fact, to 
be regarded as referring only to the individual 
vessels of these classes now in course of construc- 
tion, but they will nevertheless be regarded with 
interest, setting at rest, as they do, certain disputed 
points to which considerable attention has been 
directed. With regard to the Devastation the Com- 





mittee express their opinion that whether completed | . 


as Originally designed, or with a superstructure, as 
subsequently suggested by the Constructor’s De- 
partment, the vessel ‘‘ will prove a formidable and 
efficient war-ship, a safe and stable vessel, and a 
valuable addition to Her Majesty's Navy.” As the 
vessel will possess ample stability either with or 
without the superstructure just referred to, the 
influence of the latter in this respect may be disre- 
garded, and the question as to whether it should, 
or should not, be added depends for its answer upon 
whether the additional comfort which the super- 
structure gives for the officers and men, is or is not 
too dearly purchased by the loss of coal- 

power its addition involves, by the obstruction it 
a to the free sweep of the sea over the low 


k forming part of the first design, and by the | period when 


slight limitation it imposes upon the dep: fire 
of the guns. The respective value of these con- 





flicting matters can, the Commi 
be determined by a practical 


Devastation should be provided with the additional 

ure, and t her sister vessel, the 
Thunderer, should be completed as originally de- 
signed. The Committee suggest, however, that the 
thickness of the deek plating over the breastwork, 
at present only 1 in., should be increased, that the 
deck below the armour plating should be made 
watertight from the bow tes a certain distance aft, 
and that the space occupied by the magazines and 
engines should be protected, both before aud abaft, 
by armour-plated transverse bulkheads, extend- 
ing downwards from the lower edge of the side 
armour. These alterations would add about 255 tons 
to the weight of the vessel, while in the case of the 
Devastation, there would also be added the super- 
strneture, weighing about 130 tons; but as it is 
expected that the Thunderer and Devastation, if 
finished on the original design, will prove to have 
Gin. less draught than originally intended, the 
Committee do not consider that these additional 
weights will prove objectionable. 

The recommendations above mentioned are those 
of the majority of the Committee, but there are 
two dissentients, namely, Admiral George Eliiot, 
and Rear-Admiral A..P. Ryder, ‘These gentlemen 
consider that the superstrueture suggested by the 
Constructor’s De ent should be added to both 
vessels and not to one only, and they further deem 
it advisable that other modifications should be 
made in the construction of,the vessels, and this not- 
withstanding that the latter are in progress. ‘I‘hus 
they Ys that the Admiralty superstructure 
should be continued flush fore and aft; that the 
thwartship bulkhead armour, and armour at the 
base of the breastwork should be removed, and 
that the upper strake of side armour should be con- 
tinued forward to the bow with the usual amount 
of tapering ; that the side armour should be carried 
down 18 in. lower than at present, with a thickness 
of 6 in., and spread downwards on the bow so as to 
afford further protection to the fore ine when 
the vessel is pitching ; that the bow compartment 
should be further divided; and that the deck- 
plating on the breastwork should be increased to 
2in. Admirals Elliot and Ryder advance. some 


s | good arguments in support of their suggestions ; 


but we are inclined to adopt the same view which 
has apparently influenced the conclusions of the 
Committee, namely, that so long as the vessels in 
hand are really safe and efficient no alterations 
likely to delay their completion, should be made 


36 
22} in them, unless with a certainty of obtaining very 


important beneficial results, nder existing cir- 
cumstances the suggestions of Admirals Elliot and 
Ryder, however good they may be, stand, we ap- 
prehend, little chance of being adopted in the 
vessels now in p and we need not therefore 
enter into further details concerning them here, 

To the report of the Committee on the Devasta- 
tion class is appended a short communication from 
Professor Rankine, ‘‘on the stability of mastless 
ships of low freeboard, as affected by the waves,” 
submitted by him to the Scientific Sub-Committee. 
In these remarks, Professor Rankine points out that 
the danger of excessive heeling or overturning in a 
ship subjected to the action of waves alone becomes 
greatest when she lies in the trough of a sea, 
*‘ amongst waves whose periodic time from erest to 
etest is equal to the natural periodic time of a 
double roll of the ship,” the successive impulses 
given under these circumstances having a tendency 
to indefinitely increase the roll. Of course, this 
danger is greatest in vessels of which the rolling is 
inooleiaitoie ; but in ships of low freeboard the 
rolling is far from isochronous, and, therefore, even 
if such a ship when rolling to a certain 
pened to be subjected to action of waves of her 
own period, the mere fact of the in: 
waves increasing the angle of roll would cause the 
periodic time of the rolling to be altered, and the 
coincidence between it and the wave period would 
consequently cease to exist. The general practical 
conclusions arrived at by Professor Rankine are; 

First. A mastiess ship of low freeboard ought to have her 
metacentrie period not less than that of the longest avaves 
she may have to encounter, otherwise she will be liable to 


With these conclusions the Scientific Sub-Com- 


consider, best | mittee 
majority of them recommend, therefore, that the | though 





af her. to Le 
oe tones hth pcos, Jota 
have calculated the etween w it is to be 


limite 
found, viz., 1] sec. and 15} sec., and haye deter- 
or pe egmes age wig to be 14 sec, dy 0 
0 vanishing Devastation ‘ °, 
of which pbs: is 13°, the vessel w ac- 
tothe second of the conclusionsabove quoted, 


still haye a margin of dtability if rollin, t 
waves of her own sta Be i 7 with 


slopes as as 13°. But the Committee remark 
that waves of such a period and stee combined 
are never met with, aud that they have calculated 


the steepest slope of the greatest waves observed 
by Scoresby — ly, waves with a period of 
14 sec,, and measuring 32 ft. high from trough to 
erest—and they have found it to be 6°. Amongst 
such waves, they state, that the Devastation would 
roll to an angle of 15° to the horizon, and would 
still be 22° from her position of vanishing stability, 
being in fact very near her position of msximum 
righting moment; and that under these circum- 
stances, they conclude that she and the vessels of 
her a ‘have pi amply ye ient to reap 
them safe against ro or wing action 
the waves,” As al shen of the wind, the 
Committee calculate that ever a storm exercising a 
pressure of 100 Ib, per square foot—a pressure of 
wind never actually obseryed— would Pry an 
angle of heel of but 5° in addition to that due to 
the roll of the waves, so that there is an ample 
margin in reserve. The various calculations above 
referred to take no account of the steadying effect 
of bilge keels, or of the friction between the veasel 
and water, and they give results, therefore, 
whieh are on the safe side, 

With iy to the Cyclop’s class, the Committee 
report ‘‘ that, guided by the unanimous opinion of 
their scientific ayes «2 whose report is ap- 
pended, they are enabled to state that vessels of 
this design may be re , even without a super- 
structure, as safe and stable ships under any con- 
ditions of wind and sea to which, as inten for 
the defence of our coasts, and only ‘ to make pas- 
sages from one to another in favourable 
weather,’ they will be likely to be .” Under 
these circumstances they advise t the four 
vessels of this type now in hand be completed ; but 
that the pane of their deck plating cg Sag at 
creased, the watertight compartments at w 
further divided, fe the lower structure of the 
vessels considerably strengthened. They also ex- 
press an opinion that consi g that these vessels 
will be employed in shallow water, additional local 
stre in bottom might advantageously be 

iven. It is also the opinion of a large minority of 

. Committee that the two 18- beg? 7 
it is at present proposed to arm turret, shou 
be replaced by a single gun of greater power. The 
pan he oh pn pele 
ass ius Lye 
te he deumaitha “of ‘ae cantaah ‘eat tenetith 
(that is, $«22}—=15 ft.), and, esas, He her meta- 
centric height 3.45 ft., her metacentric pendulam* 
is found to be about 94 ft., and her metacentric 
Foep hs 10} seconds,” Without any superstructure 

angle of vanishing stability is 39°, and the 
Sub-Committee consider that this is amply sufficient 
ssingh Savin d's gitedace andr Wok to one 

waves of a no’ 

metacentric period. If, Koniaat cools of this 
class should be liable to be sent to seas where such 
large waves prevail, the Sub-Committee recom- 
mends that they should be provided either with the 
side superstructures recommeniled by the Con- 
structors *) the rowel fi or bss pip asi giv- 
ing an eq or y eq range of stability. 

e have in the present article confined 
to laying before our readers, as succinctly as we 

, the conclusions which haye been arrived at 
by the Committee concerning the Devastation and 

clops classes. That the Committee would re- 

commend the completion, with but slight modifica- 
tions, of the v of these classes now in hand we 
never doubted ; whether, however, they will recom- 
mend these types for future adop an entirely 
different re upon — an can az yet 
scarcely. e probably return 
to the subject y- 


* The of this pecdulam is third proportional to 
the ee heig'st and radius of gyration, 
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METROPOLITAN TRAMWAYS. 

Tue recent of Captain Tyler to the Board 
of Trade, upon the subject of Metropolitan Tram- 
ways, is likely to do good service to the promoters 
of those schemes, as it disposes of many of the 
chief objections which have been brought against 
them. 

Under the Act passed in 1870, the Board of 
Trade was authorised to grant provisional powers 
for the construction of tramways, provided that the 
concurrence of the local authorities, and that of the 
road authorities—when the two powers are distinct 
—had been obtained, Almost immediately after 
the passing of this Act a great number of different 
—mauy of them competing—schemes were proposed 
for the me ia, the total length bemg over 
100 miles, m of new projects, the rest being 
extensions of lines already built or sanctioned. In 
the metropolis, with the exception of the City of 
London, the Board of Works forms the local 
authority, the road authorities being for the most 

art the different pariah vestries. Within the 
Coushdiartes of the City, the Corporation is the local, 
and the Sewers’ Commissioners the road authority. 

‘The proportion of the schemes prepared after the 
passing of the Act of last year, which have met with 
the opposition of the different authorities is com- 
aratively very small, indicating a general desire 
bor the establishment of a tramway system, although 
no steps have been taken by the Board of Works to 
construct any lines themselves, as they were entitled 
todo. After having ascertained the opinion of the 
different ruling bodies, the Board of Trade proceeded 
to satisfy themselves upon the result of the working 
of tramways in the metropolis so far as could be 
obtained from present experience. The evidence 
of the Police Commissioners upon this point is 
very satisfactory ; they report that for the most 
part traffic has been facilitated and not impeded, 
and that no inconvenience has been caused by 
the street cars except at the termini of the lines, 
where the ears stop, and the position of the horses 
is reversed. 

Judging from the favourable nature of the evi- 
dence they had ‘received, the Board of Trade would 
have felt justified in accepting the scheme of the 
Board of Works, and of granting such of the orders 
as would have been required for the completion of 
that scheme. The Board of Works had, after giving 
the matter due consideration, come to the conclu- 
sion that out of the great number of proposed lines, 
it would be advisable to select such portions as 
would together make up a completesystem of tram- 
ways, and had sanctioned those in their opinion 
necessary, apportioning their grants amongst the 
various companies in such a way that all of them, 
with one exception, had a share im the work. But 
the clauses of last year’s Act prevented this con- 
clusion of the Board of Works from being put 
into effect. The Act requires that the consent of 
the road authorities for constructing a tramway 
should be obtained for at least two-thirds of its 
length, and although some ingenious definitions of 
the word “‘ tramways" were attempted by the pro- 
moters of these lines, the Board of Trade could 
place no other meaning upon the word, but that 
adopted by the Board in Spring Gardens, namely, 
that “‘nothing could be reg as a tramway 
except what would constitute of itself an indepen- 
dent route, capable of affording appreciable facilities 
for traffic by itself.” In consequence of the pro- 
vision of the Act, some complication has ensued, 
as, for instance, when the boundary of two parishes 
run up the centre line of a street, along which a 
tramway is proposed, one parish assenting and the 
other objecting to its construction. The wording 
of the Act has thus proved a powerful auxiliary to 
the clumsy machinery of the municipal government, 
which has thus far made abortive the attempt of the 
Metropolitan Board of Works to develop a com- 
plete system. Each vestry is guided by its own 
prejudices or opinions. One makes a decided ob- 
jection on the grounds that the tramways ought 
not to be the property of any private company, 
but that of the parish. Others are influen un- 
favourably or favourably, as their wish to promote 
street traflic, or to divert it from certain thorough- 
fares influences them, and again in some cases the 
cost of road maintenance taken off their shoulders 
is a sufficient, in others, an insufficient inducement. 
The v that dissented from the tramway pro- 
ject, on ground that such undertakings should 

the work of public and not private bodies, was 
that of St. George's, Hanover-square. This vestry 
urged, and with great reason, upon the Board of 





Works that they should undertake the work, and 
that body declining, both on the that it 
would be of a tive, and therefore unsuitable 
character for them, and that it would probably 
give rise to various jealousies, they again the 
point upon the Board of Works, the ve and 
the Board of Trade, with, however, but little 
chance of success. ‘The reasons brought forward 
by the vestry of St. George's for this course are 
three, each of them having considerable weight. 
They represent that by the course they recommend, 
one eomplete and comprehensive under @ 
central management, could be adopted; that the 
control of the roads would not pass in any way out 
of the hands of the present authorities ; that 
the public would obtain the full pecuniary benefit 
of the undertaking ; important advantages not to 
be obtained if a number of private companies are 
empowered to do that which of right belongs to the 
municipality. They point out, moreover, that if 
after any of the tramways had been completed by 
the Board of Works, and it should be found by ex- 
perience that such tramways interfered with the 
general traffic of narrow or crowded streets, it 
would be possible to remove them, which would be 
of course out of the question, if they were private 
property. 

As we have already said, the con¢lusions arrived 
at by Captain Tyler are altogether in favour of the 
construction of tramways ughout the metro- 
polis, independently of the means by which they 
are executed. At the same time, he points out 
that a certain amount of inconvenience to the 
general traffic is ip from their develop- 
ment. He refers especially to the necessity of pre- 
serving the street surfaces along which they run, 
urging that their ultimate success or failure depends 
in a eon measure be a meng He considers 
that the condition of the in connexion with 
the existing tramways is not satisfactory, and re- 
commends the adoption of the Val-de-Travers, or 
some other suitable asphalte, as a substitute for the 
present combined macadamised and granite pitched 
surfaces; but such a substitute for the present 
rough and uneven road surfaces would lead to the 
possible abandonment of tramways altogether, for, 
as we have already pointed out in this journal, with 
such a surface as that presented by asphalte, the 
use of rails would become almost, if not quite super- 
fluous. Captain Tyler, however, looks far beyond 
the present, and anticipates that, with the construc- 
tion of h es of tramway laid down in 
London and the suburbs, the use horses would 
be laid aside, and steam power employed some day 
or other, That day, however, is at present far 
removed. 

Meantime the question arises, how far shall the 
tramway system be extended in and about London ? 
With industrious promoters, with a willing Board 
of Works, with comparatively few dissentient ves- 
tries, which would be relieved of @ part at least of 
the heavy burden of road maintenance, with a 
public apparently easily induced to subscribe the 
necessary funds, and with the Board of Trade 
reporting on the schemes with all favour, the 
various [ramway Bills should pass easily through 
all stages to the Royal sanction. We hope, however, 
that the crowded narrow City streets at least will 
be left alone for the present, and that for the sake 
of the shareholders the utmost economy consistent 
with efficiency will be observed in the construction 
of the street railroads. 

LITHOFRACTEUR. 

We last week recorded the series of experiments 
which were carried out with the new explosive com- 
_— lithofracteur, at the limestone quarries be- 
onging to Mr. R. 8. France, at Nant Mawr, near 
Shrewsbury, on Tuesday week. We have now to 
notice these made on the day at the 
Breidden e quarries, whieh are also worked 
hills whigheties'shreptty Seempal fare? plein of Sress 

ills w rise a tly froma leve in 0 
extent on their por suc side. isiings io chews 
five miles in length from east to west, and about 
three miles in width at Breidden, the trend- 
ing away southwards into South Wales. On the 
northern side—that facing the plain—these hills 
rise at one point to a height of 1250ft., almost 
vertically. It is on this side that the quarries are 
situated, the greenstone formation extending for 
about two miles along the mountains at this point. 
Mr. France has two quarries here, one of which is 
known as the Belan quarry, and from which Telford 
obtained the material for the metalling of the 
great Shrewsbury and Holyhead road. The green- 





stone here is admirably adapted for road making ; 
it is of a very hard and dense character, and 


bility of this stone for 


er orrcthey ser all question, but we 
would prove stronger in 
resisting the stone than even the stone would in 
Pienee's tutions he ane cae Se 

; e : e uarry is 
the Breidden, and is situated about two 

miles to the westward of the Belan quarry ; it pro- 
duces stone of an equally tough character. 

Such is the trying material u which the 
second day’s experiments with lithofracteur were 
made, The first partof the e consisted in 
firing several vertical and horizontal shots in the 
face and bottom of the workings at the Breidden 
quarry. The conditions under which the trials 
were made were very similar to those of the previous 
day at Nant Mawr, so that we need not enter into 
their details. Every shot told with startling effect ; 
in some cases heavy stones were hurled to great 
distances, and the et | haying to be placed well 
under cover before each shot was fired. The holes 
were of an av depth of 3 ft. by 1} in. in 
diameter, and the of lithofracteur ranged 
from 8 oz. to 1b. One blast in particular in which 
the charge was 10} oz. in a horizontal hole resulted 
in a chasm 4 ft. wide and of considerable length and 
depth being formed in the face of the rock. ‘The 
worst hole was one sunk vertically in a hard bottom, 
but it gave excellent results, opening up a deep 
crater 6 ft. by 4 ft. and ———s several inches 
below the bottom of the blast hole, thus demonstrat- 
ing the fitness of lithofraeteur for use in vertical 
shaft sinking and similar operations, The masses 
of stone brought down from this quarry are reduced 
to the proper sizes, and are then taken to the 
machine house close at hand, where there is a 
Blake's stone-crushing machine, driven by one of 
Ruston and Proctor’s portable engines. Here the 
stone is further reduced and assorted for road 
making, the railway which runs below carrying 
it to various parts of the country, there being a 
brisk local demand for it. 

From the Breidden the visitors went to the 
Belan quarry, where three vertical holes had been 
bored in the hardest and most awkward places. 
These holes were, respectively, 2 ft. 5in., 2 ft. Lin., 
and 1 ft. deep, by 1 in, diameter, the charges being 
12 oz, l40z, 84 02. of lithofracteur. The 
shots were fired simultaneously, and the result was 
but a repetition of those which had preceded it, all 
being OR ep f successful. 

At the foot of this range of mountains, and close 
by the Belan quarry, runs the river Severn, which 

orded an opportunity of testing the behaviour of 
lithofracteur in subaqueous rations. This ex- 
periment was carried out in deference to the wishes 
of Captain Harvey, who is desirous of finding the 
most violent and yet safe compound for his naval 
torpedo. A raft, 8 ft. long and 4ft. wide, was 
formed of four planks of rough 3 in, timber, braced 
at the ends and across the middle by three more 
planks. Beneath the ane fei centre, was se 
a box containing 3 Ib. ithofracteur properly 
primed and capped, and having two 20-ft. lengths 
of fuze attached. The raft was floated into 6 ft. of 
water, and then ually sunk with stones. The 
fuzes were ligh and the party retired to a safe 
distance. In a few minutes the surface of the river 
was seen to rise, and from the centre of the con- 
vexity acolumn of water mixed with stones and 
the débris of the raft was projected upwards to s 
height of about 60 ft., a heavy report accompanying 
the val. One stone, weighing about 1} cwt., 
was ag il more than 100 ft., 
and fell on the river When the scene of the 
explosion was reached there was nothing to be seen, 
but a mass of troubled water, in which frag- 
ments of timber and dead i and floated 
down with the stream. The limited time at the 
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From the evidence afforded by these and the 
previous experiments — which were most fairly 
carried out from first to last— we have no hesitation 
in pronouncing lithofracteur to be as safe as, and 
more powerful than, any other compound of a 
similar nature we have yet seen, The most trying 
tests failed to show that there was the least r 
either in its transport or use, whilst the fact 
no accident whatever has occurred at the works 
since their establishment, speaks for the safety of 
its manufacture. The use of water for tamping 
removes the last chance of accident in use, as, when 
a misfire occurs, the last length of cartridge with 
the faulty fuze attached is withdrawn, and another 
substituted. The superior power of lithofracteur 
over other safe at a a ser -v compounds —dyna- 
mite for instance—is self-evident. reais con- 
tains 75 per cent. of nitro-glycerine, and 25. per 
cent. of silica, which, of course, gives only 75 per 
cent. of power. Lithofracteur. contains, the same 
percentage of nitro-glycerine, but the remaining 
25 per cent. is almost wholly composed of explosive 
materials, thereby giving nearly 100 per cent. of 
power. There is a wide-spread feeling of dissatis- 
faction in mining circles, owing to the stringency 
of some of the clauses of the Nitro-glycerine Act, 
which virtually prohibits the use of this class of 
explosives, which are so eminently adapted to the 
yurposes and requirements. of mini dlarrying. 
paps tes interested in Nivoienre: tans oo, 
a public service in demonstrating the safety of that 
compound, and we hope to see it followed up by an 
appeal to Government for a modification of the 
mt act, which appeal we do not think they will 
consider it politic to ignore. 








FISH-PASSES IN INDIA. 

In the year 1869 Dr. Day, who had for some time 
reviously given his attention to piscieulture in the 
Madras Presidency, was appointed by Government 
to report upon the best means of preserving the 
fish supplies of the Indian rivers. It appears that 
in India there are several kinds of ‘fish which, like 
the salmon, make annual visits to the sea, returning 
up stream at spawning season, ‘These species of 
fish, which at one time were abundant, and are so 
still in certain rivers, have almost ceased to exist 
upon those streams from which the water is taken 
away for irrigation, and more icularly is this 
the case in the peninsula of India, where the ani- 
cuts or dams across the rivers are generally within 
their deltas, and near where they empty themselves 
into the sea. As the question of fish preservation 
was not formerly taken into consideration by en- 
gineers When preparing their designs for irrigation 
works, and as there exists no. departihent under 
the Government in India corresponding with our 
inspectors of fisheries to look after the preservation 
of this most important source of food supply, no 
provision has been made in the construction of the 
anicuts or dams, by means of which the fish may 
pass those barriers. It is true that they may de- 
scend with the freshes by passing over the ¢rest of 
the anieut with the flood waters, but there exists 
no means for their return to their freshwater 
haunts after having purified themselves by their 
trip to the sea for a time. It also unfortunately 
happens that fish ascend the rivers when the water 
is discoloured and rising, which is the only time that 
they can readily descend them, whilst the means of 
return are altogether wanting. 

In consideration of these circumstances, which 
have undoubtedly led to the decrease of the fish 
supplies in many Indian rivers, Vr. Day hae re- 
cently submitted a report to Government on: the 
best means for remedying existing defects, and for 
the provision of suitable fish-passes. ‘The principle 


for salmon passes in this country is to permit the 
passage of migrating breeding fish, over or through 
obstructions, but they are not intended for assisting 


the descent of the fry which pass over these ob- 
structions during floods. ‘This might be likened to 
one of the under sluices in a Madras anicut, in which 
a narrow gap extends through the weir to the bed 
of the iver, Wes unless the height of the weir is not 
very considerable, the current is too impetuous for 
the fish to stem, and this is invariably the case in 
the narrow Indian under sluices. It is different, 
however, where there are large openings, as exists 
mm some parts of Bengal, where sufficient facilities 
exist for fish to pass either way, vided these 
sluices are left open at least one day a week, ex- 
cept in the very dry season, when fish do not re- 
quire to descend or ascend streams, 
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struction, or up its these may be 
on bent. 34 various. aughes. Noms of thee fered 


an ob- 


u 


which the fry could descend as the river begins 
subside 


Fish, as has been already sta sacerid rivers | os 
w water is discolou ing, 
it he ford 


evidently aware that only at that time wil 
be covered, and then they can pass upwards, but 


they do not appear to attempt this during | wh 


heavy freshes. e best form of fish- 
pee the ascent of a sufficient number of breeding 
h during moderate freshets, and their descent of 
the river as the river falls. With a view to meeti 
these desiderata, Dr. Day has designed the follow- 
ing extremely simple arrangement which, whilst its 
cost will be very trifling, it seems well calculated to 
meet the endsin view. ‘This p is simply the 
employment of the vents of the under slices as 
s, by forming them into a species of lock by 


instituting a second series of shutters at thé lower | . 


end, as shown in the accompanying plan, Fig, 1, or 


Fic.}. 





else by extending the piers down the apron, but on Pl 


the same principle. In this case, the lowest 34 ft. 
of the shutter would be in the form of a movable 
trap-door, capable of being elevated by chains from 
the inside; in fact, that the lowest 14 ft, of the 
shutters should be capable of being raised at ‘plea- 
sure, a shutter-man being employed to work them 


Fic, 2. 





on the same principle as a lock, but regularly twice 
daily, eoping the upper one closed when the lower 
is open, and rice ered. In carrying out this method, 
it will be necessary to have a covering or ceiling 
over the anterior half, or two-thirds, of this under 
sluice, to prevent the water from dashing over the 
upper shutter into the chamber, so as to wash out 
or otherwise injure the fish. With a view to con- 


FIC.3. 





verting this chamber into a passage for fish, it 
to make two permanent — 
nt shutter, the lower one 1)ft. and Hel 
one ] ft. square, which would let a continuous 
of water into the chamber. At the lower shutters 
a somewhat similar plan is p only with 
one opening 1} ft. square, at the te 
corner from the one in the front shutter: 
openings may also have trap-doors, so that the 
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also be completed, and thrown open to the public. 

It will be remembered that last year it was con- 
by the French Government that the space 
to them was insufficient, and an annexe was 


ications; that this building would remain useless, 
so faras its origmal was concerned, and 
that France would be conspicuous by absence. 
This, however, it is fortunate, will not be the case. 
Already: Rooms XVIIL and XIX. of the fine arts 
er a hung with numbers of noble works 

na apa te pr om 8 
of statuary art workmanship, now is 
activity within the annexe, the exterior of which, 
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exhibited machinery, , a8 we shall see this 
week, or on some other occasion, that are 
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ances, and speci of school work. Of these we 
shall also find time to speak im due time. In educa- 
tional appliances, let us especially mention some 
educational books supplied by M. de Wertheim, of 
Austria, and which are largely in wee amongst the 
technical schoola on the Continent. There is 
especially one volume of plates of tools and instra- 
ments employed in the manufactures, together with 
the neeessary explanatory handbooks, which are 
most excellently finished, are very complete and 
cheap. ‘The price of the yolame in question is 
one pound, and we hope that these, as well as 
others, may meet the attention of the directors of | 
Of like nature are the large car- | 








very 


some Of our ae hie ols. 
toons executed by chromo-lithography, and forming 
a complete series of illustration, for lectures upon 
botany, geology physiology, and physical 
science, and which are, so far as we know, but littl 

employed in English schools 

Close beride M. Wertheim's collection we noted 
an outrageously comic description of Dr. Joh. v 
Heinrich’s vapour bath for ladi established at 
Baden. Doubtless these baths deserve all 
praise given them in the elegantly-bound and i 
trated which eulogises them it i 
translation that is 84 We only 
upon there are others we really cou 
not re prodnce the translator: “ My ladics 
steam bath of Wertheim's strong 
boxes, which is made to hermetically shut ont from 
the world for a time the most prec ious jewels in 
this one world — woman's beauty Elsewhere, ex- 
tolling the variety of bathing « available, 
we are told that an unlimited choice: , ranging 
from “ the fig-leaf to the pale tot.” 

Amongst the mechanical exhibits there is a ex 
tion by Mr, Paget, of Loughborough, which attracts 
no small attention. It comprises three different 
objects. His cleate nd iinstration 
of which we have already published; his blocks, 
also iJustrated and described by us: and a highly 
ingenious ratchet winch, of which we shalf shortly 
give drawings. This winch is worked, as usual, by 
a lever at the end of the drum, but it pasees through 
two brackets bolted to the drum, and is kept in 
position by a fixed stop and a spring, which enters 
in a hole in the side of the lever. When a ereater 
amount of power is desired the lever can be drawn 
out, until it is arrested by the stop entering another 
hole. In this way the amount of power can be 
quadrupled. Further, if additional force is r 
quired, the lever may be lengthened by a separate 
bar being attached to it, and then it ie that the 
ratchet motion is employed. The end «f tie drum, 
which ie keyed upon the shaft of the winch, is kept 
fast by two pawls and detents, so long as the re- 
volving motion is employed, but when the recipro- 
rating motion ie substituted, with the increased 
leverage, the shaft of the winch is turned by an in- 
termittent action of the pawls and detents. ‘The end 
of the drum is used as a reservoir for oi!, with which 
it is filled, and, as there is no leakage or waste, it 
follows that all the working parts are kept perma- 
nently Inbricated and preserve d. 

The Rev. J. M. Kilner, the chaplain of Chester 
Castle, exhibits several appliances of bis grab link 
for cable brakes and stoppers for swivel crane- 
hooks, and for boat lowermg. This very simpl 
and certainly good arrangement merely | 
its general form, of a saddle which passes over 
the chain, and which is adapted to its form in such 
a way, that while the cable is free to pass through 
it in one direction, it is effectually stopped in run- 
ning back. Applied as a cable brake, it has two 
halts, one fixed, and th addile link or stopper 
through which the chain passes hinged upon it. 
Pwo of them are also employ ed together. one check 
ing the cable at the hawser pipe, the other at the 
chain trunk. The ewivel hock is an adaptation of 
the same principle, and is simply a hook farnished 
with 4 claw at the upper end, which can be attached 
with perfect security to a chain cable, and detached | 
by lifting it clear of the links. So with the boat- | 
lowering arrangements, in which the grab links | 
hold the chains securely as long as they are kept in 
position, but the instant they are thrown out the | 
connexion is broken. In this case both links are | 
worked together by the same purchase, which take | 
into a hook in the centre of the boat, and whieh | 
can in an instant be cast off for lowering, or brought 
on, after the boat has been sinng up to the davits, 
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cards, for those who patronise the typefounder in 

ference to the plate engraver for their *‘ paste- 
~oarda.” In this machine, which throws out 100 
Eo cards a minute, the blanks are placed in a 
mi gp with a weight upon them to keep up the 
feed, and they are taken at short intervals along an 
endless band, printed when they are in the centre 
of the press, and thrown out at the other end. Four 
or five different clasees of knitting machines are 
represented, of which the principal are the Lam) 
and Hinckley, the latter of which we have already 
‘There are besides, the 
so-culled “ Little Rapid” and the “ Crane,” a ma- 
chine but reeently introduced into this country from 


| the States, where they appear in common with a 


host of other house-labour-saving contrivances to be 
All of these machines show a won- 
derful amount of ifventive ingenuity, and are more 
stisfactory in their working results ; but, 
however successful they may be in America, it is 
Beare ely to be « xpected that th y can command so 
le in this country. A large number of 

of «Scientific Inventions and New 
have already been described and illus- 
for a great proportion of 
and have 
of 


the exhibits 
Discoveries 

trated in owt 
them are 4 


, , . 
aireacy 


columns 
ite familiar to the publi 
been exhibited the Couversazione 
Civil Engineers or elsewhere, as, 
model of Baumann’s eteam-meved piston valves 
Bischof’s metalomeéter, S)- P: Bidder’s miner's 
afety lamps, Jones’: hydraulic coal-breaking appa- 
ratus, and other appliances, Rekhold’s omnimeter. 
Maynard's arrangement for braced pile piers, 
Norton's tobe wells, Rogers's life-saving apparatus, 
Morton's ejector-eondenser; Moncrieff's model of 

un carriage, and several other. ‘To describe these, 
and many more, would be merely repetition. Mr 
A. Maenair and Mr, Livesey exhibit examples of 
permanent way; the latter isuniversally krown ; the 
former is deseribed in. detail on page 353 of the 
present nomber. Elliott Brothers are well repre- 
sented by mathematical and philosophical instru- 
ments, and the collection of models by MM. 
Liborte, Briart, and Guinotte, of mining ma- 
chinery, are interesting and valuable. Of these 
we have drawings in course of pre paration. But 
on the whole it must be admitted that the exhibits 
in this department are such as would rather charac- 
terise a conversazione than grace an International 
Exhibit 

Conspicuous amongst machinery in motion 
connected with the pottery department,is Pollock's 
brick-making machine, and Pinfold’s brick, tile, and 
drain pipe machine. ‘This latter, to which the first 
prize of its class was awarded at the Oxford meet- 
ing of the Royal Agricultural Society, cuts the clay 
as it is carried forward on an endless band, ina 
continuous stream from the pug-mill, by means of a 
series of radial wires stretched upon a large wheel, 
which travel at the velocity required to cut the 
bricks to size, and which is set at an angle, to 
counteract the forward motion of the Gay, and to 
insure a square cut. The several potters’ wheels 
exhibited attract great attention, owing, however, 
to the fact that operators are constantly at work 
on the wheels, moulding rapidly with skilful fingers, 
and with enviable facility, vessels of all descriptions. 
The most ingenious amongst the siwple primitive ap- 
pliances to the potter's art, is Mr. boulton’s wheel, 
which we describe and illustrate on page 353 of the 
present number. Close beside these are the work- 
ing tables where the manufacture of tobacco-pipes 
isshown. Mr, W, T. Blake, of the City-road, and 
Messrs. Southern and Co, being the exhibitors, and 
the operators show as much dexterity in producing 
these articles of universal use, as do the potters 
near therm, 

Lhirty gross of short pipes is the average pro- 
duetion of each man’s work during six working 
days of ten hours each, being at the rate of 72 per 
hour, Of eourse this docs not include the produc- 
tion of the elay blanks, nor the subsequent trim- 
ming of the-edges which is required, but it com- 
prises the various operations of piercing the blank 
stems, covering them with a coating of parafiine, 
placing them in the mould and lever press, by 
which the bowls are shaped and hollowed out, and 
cutting out the dead head of clay which is squeezed 
out by the press. 

Minton and Co's stamping press for producing 
mosaic bricks is worth noticing. Slabs from 1j in. 


at 


np 
the 


Close adjoining to these exhibits are a number of | sqnare, used for flooring tiles, down to the minute 


small machines and models having greater or less 
interest. ‘There is Spiegel’s printing machine, a 
miniature affair for printing visitor or business 


jeces employed for delicate mosaics,’are made here. 
‘he machine is a vertical screw press, in which are 
fitted dies corresponding to the size and shape of 


for example, the | 


the small tiles required; for the smaller sizes four 
or five dies aré grouped together ‘These dies, when 
they are depressed, pass through openings in a 
cireular metal table into matrices below. e clay, 
finely pulverised and coloured by different pigments 
as desired, is he upon the table, and a small! 
portion is swept into the matrices by hand at each 
downward stroke of the press, With the backward 
stroke, by-a motion of the foot of the operator, the 
matrices are raised, and the slabs of compressed 
clay are thrown out, and placed on one side to be 
submitted to the final processes. 


PRIVATE BILLS DY PARLIAMENT. 
Since our last report appeared, considerable progress has 
been made with Private bills in both Houses of Potiament. 
In the House of Lords the following Bills have been read a 
third time and passed, viz:.The Lancashire Union Railways, 
the Great Western and Midland Railway Companies, the 
North London Railway, the Usk and Fowey Railway. the 
Great Northern and Western of Ireland Railway, the Man- 
chester, Sheffield, and Lincolnshire, and North Staffordshire 
Railway Companies, the Manchester, Sheffield, and Lincoln- 
shire Railway Compapy, and Cheshire Lines Committee, the 
Dublin, Rathmines, &., Railway, snd the Lianelly Railway, 
and Dock Bills. In the House of Commons, the following 
ore the bills which have passed the third reading, via: The 
Bristol and Portishead | ier and Railway ( Portishead Docks), 
the Edinburgh-street Tramways, the Hylton, Southwick, and 
Monk~wearmouth Railway, the Dablid Tramways, the Harrow, 
| Edgeware, and London Railway, the Glasgow (City) Union 
| Railway, the Sunderland and Caithness Railway, the Cork 
Harbour and Curraghbinney Railway, the Maryport and 
Carlisle Railway, and the North Metropolitan Railway Bills 
Before the House of Commons’ Committees on Private 
Bills, in Group No. 4, on the 4th instant, the Somerset and 
| Dorset Railway was again under consideration, and adjourned, 
| when Mr. J. Fowler, C.E., was examined. Mr. Fowier was 
of opinion that for a second or third class railway such as 
this, the works are heavy, the gradients are unusually heavy. 
The gradients down to Bath are 1 in 50, 1 in 66, and 1 in 
55. ‘Though it is not a comfortable approach to a station, 
yet he would not say that it was an approach that could not 
be workcd with proper care. In Group No. 6, the Coal 
| Owners’ Aseociated London Railway Bill was further pro- 
ceeded with, when Sir E. Watkin, chairman of the Man- 
chester, Sheffield, and Lincolnshire Railway, was under 
examination, as also Mr. C. Baertholemew, C.E., who has 
been connected with the South Yorkshire district as engineer 
and director for 38 years. Witness stated that he had taken 
the entire responsibility of this line, which will be a kind of 
superior tramway to the tramways in Durham. It will bea 
surface line throughout, with gradients against the load of 
1 in 250. Nature having prov ed a flat country, it is desir- 
able to teke advantage of that circumstance, and make it 
simply a surface line. There will be three sidings and three 
junctions. In Group No. 7, the Preamble of the Hoylake 
| Railway Bill was proved. The Alcester and Stratford-on- 
| Avon Railway Bill was withdrawn, and the East and West 
| Junction Railway Bill was then proceeded with. The object of 
this Bill isto extend the time for the construction of a rail- 
way suthorised in 1864. In Group No. 8, the Preamble was 
wroved in the case of the Sutherland and Caithness Railway 
Bill, and Bill ordered to be reported as amended. e 
Preamble of the Caithness Railway Bill was not proved. 
The remaining Clauses of the North-Kastern Railway Bill 
were agreed to, and the Bill ordered to be reported with 
amendments. 

On the Sth instant, before the House of Commons’ Court, 
for the consideration of locus standi, the locus was allowed 
of all the petitioners who appeared against the Commercial- 
roads (Fast) Trarmways, and the North Metropolitan Tram- 
ways, and of two of the petitioners against the Lancashire 
and Yorkshire Railway (New Works). In Group K the 
ease of the Southampton Docks was proceeded with. This 
is a Bill of considerable local importance, and is also a Bill 
in which the South-Western Railway Company are con- 
cerned toa large extent, The Bill is for the consolidation 
and amendment of several Acts relating to the Southampton 
Dock Company. In Group 7 the preamble was passed of 
the Eest and West Junction Railway Bill, and in Group 8 the 
preamble of the Glasgow and South- Western Railway Bill also 
was passed, striking out that portion of it which relates to 
the abandonment. The object of this Bill is to authorise the 
abandonment of certain railways autborised in 1865 and 
1866, and to vest the undertaking of the Ayr and Maybole 
Railway at a yearly rent in this company. The capital pro- 
posed is by shares 25,2507., and by loan 65,000. 

On the &th instant, before the House of Lords’ Committecs, 
the opposition to the Manchester, Sheffield, and Lincolnshire 
and Rorch Staffordshire Railway Companies’ Bill was with 
drawn, and the Bill was accordingly referred back to Lord 
Redesdale’s Committee. This is a Bill to vest the under- 
taking of the Macclesfield, Bollington, and Marple Rai! wa 
Company in a joint committee of the Manchester, Sheffield, 
and Lincolnshire and the North Staffordshire Railway Com- 
panies, with a posed capital, by shares, of 120,000/. 

Before the House of Commons’ Committees, in Group No. 
8, the case of the North British, Arbroath, and Montrose 
Railway was commenced. This is a Bill to rans pred a 
company for making railways between Arbroath and Mont- 
rose, running powers and facilities to the Caledonian Rail- 
way Company over the new railways, to confirm working 
agreements with the North British Railway Susp, &e. 
The h of this line is 17 miles 26 chains, and capital 
pro is [oa 130,000 and by loan 60,0007. In the 
same group the Commercial-roads (East) Tramways Bill was 
also commenced. This is « pent an oem serrate are for 
the construction of tramways on the Commercial- (East), 
Commercial-street, &. ‘The gauge is to be 4ft. 8)im. 
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the length of the line 4 miles 26 chains, and the proposed 
capital 45,000/. by shares, and 15,000i. by loan. Before the 
House of Commons’ Standi Court, the locus waa dis- 
allowed of the Earl of Bandon against the Cork and Bandon 
and West Cork Railway Companies Bill, as also the locus of 
the Metropolitan Railway Company, and the Owners, &c., of 
Houses in the Metropolis against the London Street Tram- 
ways (Extension, &c.) Bill. 

On the 9th instant, before the House of Lords’ Committee 
on Unopposed Bills, the preambles were ed of the Great 
Northern and Western (of Ireland) way, and the Man- 
chester, Sheffield, and Linco}nshire, and North Staffordshire 
Railway Companies Bills. Before the House of Commons 
Committees on the same day, the preambles were proved of 
the Lancashire and Yorkshire, and London and WNorih 
Western Railway Companies, and the East Cornwall Mineral 
Railway Bills (both unopposed). The preamble was also 

1 with amendments of the Southampton Docks Bill, and 
Bill ordered to be reported. The preamble was passed of the 
North British Arbroath and Montrose Railway. The object 
of this Bill is to ineorporate a company for making railways 
between Arbroath and Montrose; running powers and 
facilities to the Caledonian Railway Company over the new 
railways, and to confirm working agreements with the North 
British Railway eer: The length of the proposed line 
s to be 17 miles 25 chains, and the capital is to be by shares 
180,0007. and by loan 60,0007. At the conclusion of ‘the 
petitioners’ case, the chairman said: “ It is right to state that 
we shall require some clause to be inserted in the Bill to 
show that we do not intend to alter in any way the construc- 
tion of the words ‘ North British Railway’ in any existing 
Acts.” The Committee then adjourned. Mr. Thomas Bouch, 
the Consulting Engineer of the North British Railway and of 
the proposed line, was examined in 6 of the promoters’ 
case, and said that this line is to be single, but the land is 
to be purchased for a double line, and all the over bridges 
are to be constructed for a double line, but the line itself is 
ngle in fact. The chject of this line is to exercise run- 
ning powers onward. In a the opposition to the 
Ennis and West Clare Railway Bill was withdrawn. The 
Cork and Bandon and West Cork Railway was adjourned. 
The ease of the Waterford and Wexford Railway was then 
proceeded with. ‘This is a Bill to enable the company to 
make a deviation of 4 miles 70 chains in their authorised 
railway, and to extend the time for the compulsory purchase 
of land and for the completion of thé railway. In Group 11, 
the Commercial-roads (East) Tramways Bill was proceeded 
with, when, besides local evidence, Mr. J. Brunlees, “.E., was 
examined. 

On the 19th inst., in Group No. 5, the Bradford and 
Thornton Railways Bill was commenced. This is a Bill to 
incorporate a Company for making railways from Bradford 
to Thornton and Little Horton, and to authorise the Com- 
pany to use portions of the Lancashire and Yorkshire and 
Great Northern Railways. The proposed capital is, by 
shares, 275,0001,, and by loan, 91,600/., and the length of the 
line is to be 7 miles 7 chains. In Group No. 8, the case 
opened of the North British Railway, This is a Bill to 
authorise the existing Company to make certain new lines or 
deviations at Carlisle, and in the Stobeross undertaking and 
other works ; to limit the Company’s liability in respect to 
passengers travelling by a workman’s train at a fare not ex- 
ceeding one penny to a sum not exceeding 1002. ; to confer 
running pe over the North-Eastern Railway at Carlisle ; 
to extend the time limited for compulsory purchase of lands, 
and to authorise certain capital arrangements, and also to 
amalgemoate the Eek Valley Railway Company with the 
North British, Mr. Thomas Bouch, C.E., the engineer to 
the proposed railway, was examined. In Group No. 11 the 
case was closed of the Commercial-roads (East) Tramways 
Bill, but the Committee postponed their decision till the other 
Tramway Bills before them had been gone into. 

Before the House of Lords’ Committee on op Private 
Bills on the 11th inst., the preamble was proved of the Man- 
chester, Sheffield, and Lincolnshire Railway and Cheshire 
Lines Bill. This is a Bill to enable the existing company to 
acquire additional land, and to enter into agreements with 
the Corporation of Lincoln for the substitution of bridges 
over, or subways under, the railway for existing level cross- 
ings. 

Before the House of Commons’ Committees, in Group L, 
the preamble was proved of the Clyde and Cumbrae Light- 
houses Trust Bill, but not proved in the case of the Clyde 
Lighthouse Bill; and in Group 5 the preamble was proved 
of the Bradford and Thornton Railways Bill. 

On the 12th inst., before the House of Commons’ Commit- 
‘tees, in Group No. 5, the promoters’ case was opened of the 
Lancashire and Yorkshire Railway (New Works and Addi- 
tional Powers) Bill, and Mr. Charles Hopkinson, C.E., of Man- 
chester, was called in support of the preamble. This is a Bill to 
anthorise the existing company to construct a railway from 
the terminus at Chatham to the North-Western Railway at 
the Hellifield Station ; a railway from their Blackburn line 
to near the Sharples Bleach Works, and a branch railway 
from their line at Heep to the river Roach, at the Bridge 
Hall Paper Mills, to acquire additional lands at Salford. 
The length of the proposed line is to be 15 miles 60 chains, 
avd the capital pro by shares, 436,0001., and by loan, 
145,0001. In Group No. 9 the preamble was gh, open of 
the Cork and Bandon and West Cork Railway. oppo- 
nents made an application that this was a case in which the 
costs of the inquiry ought to be fixed upon the promoters, 
but the Committee unanimously refused to give costs, 

On the 15th instant, before the House of Lords’ Committee, 
the preamble was not proved of the Hounslow and Metro- 
politan Railway, which was a Dill to extend the time for the 
compulsory purchase of land, and the completion of the rail- 
way. The Metropolitan Railway Bill was then commenced. 
This is a Bill to authorise the company to enter into agree- 
ments with the Metropolitan District and the Metropolitan 
and St. John’s Weod Railway Companies with respect to 
mutual use and exchange.of lands, and the construction of 





works common to each company; for confirmation 
ments with the London, Chatham, and Dover Railway 
Pas cod to pevcile er She. suntention 06 0 Benents. te 

Before the of Commons. Committees, in Group L, 
Mersey Docks and Harbour Board (No. 1), Mr. G 
Fosbery Lyster, C.E., chief engineer to the Dock 
one | one examined. be John rere gens was also ex- 
amined. itness was of opinion approach to the 
Woodside landing stage was well designed and well executed. 
In fact, he could ory: oy seme anything more completo 

A design before the Committee, In an engineering 
point of view the details are complete. In Gute 5, Lan- 
eashire and Yorkshire Railway, New Works, . Jobn 
Hawkshaw, CE , was cuamnined. In witness's opinion the 
present pase station was not la enough to satisfy the 
wants of the surrounding commteniy, and the necessities of 
the railway. ‘he promoters’ case was then closed, and the 
opposition case was commenced and gorge 

On the 16th inst., in Group 6, in the ease of the Coal 
Owners’ Associated London Railway, the i of the 
chief opponents, viz., the Midland Heitway 
Great Northern Railway Company was proceeded with and 
adjourned. Mr. T. C. Harrison, engineer to the North-Eastern 
Railway Company, and Mr. R. Johnson, engineer of the 
Great Northern Railway, were the witnesses examined. In 
Group 11 (the Tramway Group) the case of the North 
Metropolitan Tramways was furt proceeded with, when 
Mr. C. Hopkins, C.E., was under cross-examination, who 
stated that, up to the nt time, from 25,0007. to 30,0007. 
has been spent in Parliamentary expenses, which included, 
of course, the fights of 1866 and 1867, which, though abortive, 
were pioneering the way. Before the Examiner on Standin 
Order Proofs, in the case of the adjourned Metropolitan an 
St. John’s Wood Railway Bill, it was decided that the Stand- 
ing Order 71 had been complied with, the requisite consent 
of the shareholders having been obtained. 

Before the House of Lords’ Committee on the 17th inst. 
the locus standi of the London Tramways es against 
the Metropolitan Railway Bill was disallowed. The pre- 
amble of the Railway Bill was proved, and clauses ag to. 
The preamble was also proved and the clauses agreed to, 
with amendments, of the Midland and Great Eastern (Alex- 
andra Park Branch) Railway. This is for making a railway 
from the Tottenham and laisipeneaih Junction Railway to 
the Alexandra Park at Hornsey, and for entering into traffic 
arrangements with the Midiand and the Great Rail- 
way Companies. The length of the osed line is 2 miles 
51 chains, and the proposed capital aw el 150,0007., and 
by loan 50,000/, In Group 5 the preamble was proved and 
dustin agreed to of the West Lancashire Railway Bill. The 
length of this line is to be 17 miles 80 chains, with a pro- 
posed eapital of 175,0001. by shares, and 583002. by loan. 
Che object is to incorporate a company for making railways 
from Southport to Preston, and connecting lines with the 
North Union and Lancashire and Yorkshire Railways, for 
ranning powers over portions of the North Union and 
Laneashire and Yorkshire Railways, and for working ar- 
rangements with the London and North-Western and Lanca- 
shire and Yorkshire Railway Companies, 

In Group 6, the opponents’ case to the Coal Owners Agso- 
ciated London Railway was proceeded with and adjourned, 
when Mr. Joseph Cubitt, the chief engineer of the Great 
Northern Railway, was examined. He idered the local 
level crossings were attended with great risk and danger, 
and would never propose such a — to be done, and even 
when they had been authorised, he had them done away 
with. In his opinion there is nothing to justify the formation 
of a single level crossing in the construction of the proposed 
line. There would be great danger both tolife and property, 
besides great inconvenience. In Group 11 the Committee 
unanimously decided that the preamble of the Commercial 
Roads (East) Tramways Bill was not proved. In the cases of 
the amalgamated Bills of the North-Eastern Metropolitan 
Tramways and the North East of London Tramways, and 
Columbia Market Approaches the Committee decided that 
the preamble of the Amalgamated Bill is not proved unless 
the promoters should wish to go on with that portion of it 
which relates to the improvement of the @ to 
Columbia Market. To that portion of the Bill there had 
been no opposition, and if the promoters wished to go on 
with it the Committee would not throw out that ion of 
the Bill. The case is still pending. The preamble of the 
North Metropolitan Tramways Bill was passed with some 
flight alterations, and adjourned for clauses, 

a aE a 

Raitwars 1s Mexico.—Advices from Mexico state with 
regard to the Mexican Railway Company that the iron bridge 
for the Rio Seco has arrived at Vera Craz ; also that the 
difficult section to Fortin, an hour’s ride from Orizaba, and 
about 71 miles from Vera Cruz, will be ready in July. 








Teveskarn Communication wira Tas East.—The Fal- 
mouth, Gibraltar, and Malta Tele Company announce : 
“Messages for China are now sent pores. 4 to Si 
pore, are posted to Hong-Kong, whence messages for 
Shanghai can be sent by cable by addressing them as fol- 
lows: ‘——-, Shanghai, post Singapore, ny gre J eable,’ 
the instructions being charged for as part of the message.” 





Tux Sovrm Averetay anp Cenrrrat Itataw Raitway. 
—The Company of the United Kailways-of the South of 
Austria and Upper Italy is j a new series of 750,000 
three per cen nds, bearing j 
let of At i] last until redemption, is 
annual drawings, extending over a term of 98 years. The 
eapital so rtm. | will be devoted to the discharge of the debt 
contracted for the payment of the bonds redeemed 
tember, 1869, to Hareb, 1871, and for the payment of those 
due in September next, to the completion of the unfinished 
works in a South Austrian network, and to the fulfilment 
of the engagements of the company with the Italian Govern- 
ment. 
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Patented by Hal : re on tp . 
poole cag ns pearps py yomteg me fo brett 
of 2 20 horse boiler. The only if et 
are efficient—and these run well speeds—nare Beale's 
of Greenwich, and Behten’s as by Mesers. 


than an ordinary engine. 

No. 1684, 8d. John Walker, of Mansell-atreet, and Adolphe 
Ragon, of patent vessels with a belt. 
$f the) pisitlemen will call ow tao t ofl them a drawing 


rep deenad 
it was not approved, and I write 
gentlemen may, if you think fit to publish this communica- 
tion, see that they are not the first in the field. Moreover, 
the same system was used on the Regent's canal, but I believe 
it did not prove successful. 

I am, Sir, your obedient Servant, 

Anoeto Sepiry. 

38, Conduit-street, Bond-street, May 6, 1871. 

[ Mr. Sedley is in error in that Mr. Johnson's 
engine is or ong with Mr. ‘ Ifthe refers fe Oe en- 
gravings of tter engi blisbed on our 
sixth volume, he will find thet Mr, Hall adnntes the steam 
through a passage in the sliding shutter, and the mouth of 
this passage being closed at a certain point of the revolution, 
it is impossible to blow steam through the engine without 
doimg work as Mr. Sedley states. ~—Ep, E.} 








NOTES FROM THE SOUTH-WEST. 

Wages in South Wales.—It i# understood that as from 
June | the whole of the workmen in the employment of Mr. 
Fothergill, at Merthyr, Aberdare, and will be ad- 
vanced 4 per cent. upon their present rate of wages. Lhis is 
practically a return to the rate of wages current some time 
since. It is not unlikely that the course about to be adopted 
by Mr. Fothergill will be followed at other leading works in 
South Wales; and in that case a threatened strike may 
possibly be averted. 

Rewards to Switchmen.--The Bristol and Exeter Railway 
Company gives a premium of 51. each man to the ‘wi 
in its employment, if at the expiration of a year's service 
they have performed their duties bly and creditably. 
One man Richard Aslat completed his 28th year as 4 
switchman on x 1st inst., caaek pepe we tttey sn wa 
51. premitims. The system a xeter 
seems deserving of b cudeieaae 

Gloucester and Berkeley Canal Company.—At the half 
yearly meeting of this company it was announced that the 
peels at Phe eee pease Sale: 1d yore seceonbet- 
The chairman ( pig, P.) expressed his con- 
fidence in the fevers, peeren the company, and ar 
that Gloucester would continue to , notwithstanding 
the efforts which were Lao 3 attract business to 
Bristol, Newport, and Cardiff. A dividend at the rate of 
hw ee a ee ce 


Bristol and Exeter Railway —This company has an addi- 
tional powers Bill pending in Perliament. The 8jll has 
reference to the Bristol joint station, the facilitating the 
acquisition of additional for the of a harbour 
line, the substitution of a bridge at Bridgewater for a level 

ing. 

South Wales Coal and Metal Markets—~A market was 
held on Saturday at 8 Some samples of spathose ore 
from Cornwall were exhibited by Mr. ao Mr. Struthers 
exhibited eoke tin bars made from esbrough refined 
metal, about 2 ewt. to the charge; the samples were of good 
quality. At the last market at Newport there was a fair 
inquiry for pig iron, and Middlesbrough pig was firm at 
55s. 6d. i 





Swansea Sewerage and Water Supply.—The surveyor 
of the Swansea Boond of Health ban here estneens Wine 
a complete survey of that town, not being at present an 
consis "el thatometage tnd wait AageLy which it 
eo desirable to obtain. 


Ni Alexandra) Dock.—The WN (Alexandra 
wick thechany ben maeal dita erosion of additions: 
shares to be issued at 40 cent. discount for the prosecu- 
tion of its works. The have also been authorised 


Harbour Trust.—At the last monthly meeting 
of the voy wee rr . the executive ne 
ee ote 
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Western Railway Company has, 
ion. There seems now a 
which has crept up to 96, 
year is out. The substitution of the 

, the opening out of the resources 
& policy of nearly complete on the 
directors have so greatly improved dividend 
of the undertaking e 
ecems justified upon the whole. 

Trade at Merthyr Tydvil.—The prospects of the iron trade 
at Merthyr Tydvil appear encouraging. Numerous Ameri- 
can orders have been received, and t has also been « 
colonial demand for rails, principally from Canada. 

The Forest of Dean.—The aspect of the coal trade in the 
Forest of Dean has not experienced any material change. 
The same may be said of the pig iron trade. Some altera- 
tions and repairs are about to be undertaken at Messrs. 
Russell's forge at Cinderford. 

Railway Gossip.—The traffic of the Taff Vale Railway this 
half year now shows an increase of a few hundreds as com- 
pared with the corresponding period of 1870. The Severn 
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and Wye Railway Company is making very fair , 
i 4 . "bhould the colliers continue oubinp in |! 


June, the traffic of the principal Welsh lines will be mate- 
rially benefited. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-lron Market.—The market for Scotch pig iron 
has been very strong during the last few days, and prices 
with an upward , wag ay Head pw dato 
sold, and are not anxious to take orders for forward delivery. 
One feature, however, is that the Middlesbrough market has 
hitherto made but little res to the im ment in 


of trade having an immediate effect on prices. On Wednes- 
day last 56s. Sid. cash, and 56s. 6d, one month were paid 
ices varied between 56s. 3d. and 56s. 7d. 


were 57s. lid. to 57s. 2d. cash, and 57 
which a business was done. The 


against 11,738 tons in the corresponding week of last year. 
The Matleable Iron Trade—There is a good deal of 
—_ felt just now on the question of wages i 
i of the men have been held in most of 
icts, and delegate meetings have been 
ce 


w. The grievan 
is in reference to the allowance | ; 


the iron at the hammer. 


stocks of puddied iron, so 


in the event of any dispute taking place the millmen, | the 


the low rates of wages, will 
have to “knock off” for the want of iron. A number of 


sectional i was held on Monday last in the Glasgow, 
ell, oo Coatbridge districts, but no further action 


Erection of New Finished Iron Works.—Various alter- 
ations and enlargements of works are being talked of, and 


recent great advance | - 
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When the works will be commenced is yet 
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will be laid along the top of the cylinders; and on this 
structure the quay wall will rest. 

The Duke of Sutherland's Railway.—The railway 
PR saci oe > re epee at the sole expense of the 
Duke of Sutherland (who has also subscribed 60,0001, for the 
extension of the line i 


iF 


] : Donald, 

edges station, beside 
market, at Ediaburgh, i between 22,0007. and 23,0002. 

Enlargement of the Caledonian Goods Station at Dumfries. 
—It has now been determined to carry out the plans formerly 
prepared for the extension of the present station of 
the Caledonian Railway at Dumfries. Mr. : 
Dumfries, has contracted for the whole work. The station 
building will be inerensed to double its length, and a new 
office will be erected. 


————— 


FOREIGN AND COLONIAL NOTES. 





~street, 
is expected to be com ieted neat week” The track along the 
Charves will alse peshahty be in tutting evlier by Jens 5: 
Railways in the Argentine Republic.—The works of a new 
branch line to the Chacarita are bei | Seem arg Be 
yf bert we Newsies Fn ready for traffic. 
A fine iron viaduct on Boca Railway has been completed. 
Yale Cotlege.—Yale College (U.8,) has recently received, 

other valuable presents, from the Hon. O. F. Win- 
chester, a tract of land ,north of his residence in Hillhouse 


100,000 dols., for the erection and maintenance of an astro- 
nomical observatory in connexion with the college. 


agineers in Brazil.—The Brazilian Minister of 
ture and Public Works has refused to allow the cost 
giteer-in-chief of the ‘Balle Nadlway, to be chasged so tho 
7 way, to to 
working e account. This decision tthe mint 
in ques- 
od ties bl commeal wo pores 
houses for the use of the engineers of companies. 





Shipbuilding in the United States.—The 


established between New York and Norway. The pioneer 
vessel of the line, the St. Olai, has recently been launched. 
A Great Mississi —A railroad and 
“Se maga sy Foy Bg 


five gunboats and six launches; and the Paraguayan and 
U Parana division will comprise an ironclad, seven gun- 
bcahe, and ten launches. 4 . 


Mr. Brereton in South America—Mr. R. P. Brereton has 
sailed for Brazil. Mr. Brereton has been deputed to report 
upon certain proposed decks and improvements in Santos 


French Ironclads.—On the outbreak of war between 
France and Germany, the French Government had ten iron- 
drawing from 8 ft. 6 in. to 10 ft. 6in.; one monitor 
are! ironelads drawing less than 18 ft. ; and 
eight drawing less than 20 ft. Nevertheless, the French 
ironelads did not prove very serviceable to France in her 


with | great struggle. 


Railroad.—Including its of 
the St. Paul and Paci Railroad, the Northern Becife tail 
road Company has now 413 miles of line in ion. 
Before the close of the t season, it is com that at 
least 560 miles of fini “track” will be in operation. The 
works of the Northern Pacific line, properly so called, were 
commenced in July, 1870. 

The Prussian Coal Trade.—The Prussian State collieries 
in the Sarrebruck basin, produced, in 1869, an aggregate of 
6,893,942 tons of coal. In 1870, the corresponding - 
tion was reduced by the Franco-German war to 5,475,920 
tons, of which 3,665,489 tons were extracted in the first half 
of the , leaving the production of the second half at only 
1,810,431 tons. 

Telegraphy in the Argentine Republic—The Brazilian 
Government has granted a 50 years’ concession to Senor 
Lancas for the submersion of a telegraph cable between Rio 
de Janeiro and Buenos Ayres. It is also proposed to establish 
an overland line from Rio to Santa Catalina. The Argentine 


-| National and Provincial Governments have announced 2 


reduction in the charges previously made for messages over 

all their branch lines of telegraph. 

gin Goon Steam fee ei mo Chilian hig cee a 
Company empowered to raise its capital to 

1,600,000 dols. Tho cumipeny tine Muuibeed Go ooatnidh for 

ee en 

aS allas. 


Another Great American Rai 
railway bridgc has recently Saag sate se = rg: 
This fine struct~re, 1 mile and 1762 ft. in ayn | 
the approaches, was erected at a cost of of 1,000, 


® | dolls, 
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RECENT PATENTS. 
Tux following specifications of completed patents are all 
dated within the year 1870; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, -lane. 

(No. 1696, 64.) William Robert Lake, of Southampton- 
buildings, patents, as the agent of Stephen Gano Coleman, 
of Providence, U.S., fitting rudders with 20 attached 
to their sides that streams of water can them 
and the rudder itself. We are com to differ from the 
inventor as to the advantages to be derived from the adop- 
tion of his plans. 

(No. 1699, 10d.) George Lewis, of Kettering, patents 
securing the teeth of reaping and mowing machines by 
clamping them between a pair of bars which are tightened 
on the teeth by screws placed at intervals. 

(No. 1707, 1s.) George Weir, of Glasgow, and James 
Weir, of Liverpool, patent improvements and modifications 
of their equilibrium slide valves already noticed in our 
pages, and of which we have formed a very favourable 
opinion. We illustrated one arrangement of Messrs. Weir's, 
valves on page 96 of the present volume, and we hope in 
a future number to give an account of other applications of 
them. 

(No. 1714, 84.) Michael Jacob, of Maida Hill, patents 
the method of securing railway carriage windows at any 
desired height, shown by the annexed sketch, 
a pair of springs on the exterior of the sash 
forcing the latter against a toothed bar on the 
teeth of which a catch attached to the sash 
can rest. This arrangement has, we believe, 
been applied to a carriage on the London, 
Brighton, and South Coast Railway ;—bat is 
it new ? 

(No. 1723, 10d.) Josiah Swain, of Oldbam, 
patents a mode of constructing cupola fur- 
paces. According to these plans the tuyeres 
instead of being placed some little distance 
above the bottom of the furnace as usual are 
placed close down to the sole of the latter, 
the sole being inclined towards one side and 
inclined openings placing the lower side in 
communication with a receiving chamber at 
a lower level. This receiving chamber is 
provided with two tapping holes at different 
levels, for withdrawing the slag and the 
molten metal respectively, and it is aleo 
placed in communication with a chimney by 
a short fiue fitted with a damper. Mr. Swain 
states that when the furnace is first lit up a 
portion of the blast and combustible gases 
pass into the receiving chamber and escape 
through the lower tapping hole (the upper 
one being plugged and the damper in the flue 
just mentioned being closed,) the chamber 
being thus heated by the time the metal 
begins to run, When this takes place, the lower tapping 
hole is also plugged and the damper in the chimney flue 
opened, the hot gases escaping from the cupola being thus 
allowed to circulate over the molten metal as it collects in 
the receiver. Mr. Swain claims many advantages for his 
plans; but we must own that an examination of them has 
not led us to form a high opinion of their merits. Perhaps, 
however, Mr. Swain can favour us with some data of prac- 
tical trials which may induce us to modify our views? 

(No. 1724, 84.) William Robert Lake, of Southampton- 
buildings, patents, as the agent of William Butcher, of 
Philadelphia, U.S., and George Whitfield Billings, of 
Chicago, U.S., forms of semi-spheroidal or saucer-shaped 
hollow steel washers, and modes of making them. These 
washers are to be used under nuts for the purpose of giving 
an elastic bearing and thus tending to prevent the slacking 
back of the nut. 

(No. 1735, 44.) William Bickford Smith, of Tucking- 
mill, patents coating safety fuzes with a paste made of 
paper pulp, this pulp being sometimes mixed with common 
glue or other glutinous solution. 

(No, 1742, ls. 10d.) Henry Bessemer, of Queen-street- 
place, patents other arrangements of “ steady cabins” for 
sea-going vessels. This patent inclades. the hydraulic 
arrangements for governing the motion of such cabins 
described and illustrated by us on page 101 of the present 
volume. 

(No, 1745, 2s. 84.) Sir Joseph Whitworth, Bart., of 
Manchester, patents the arrangement of shot moulding 
machines, &c., illustrated and described by us on page 481 
of our last volume, 

(No. 1750, 8d.) Thomas James Smith, of 166, Fleet- 
street, patents, asthe agent of Cyprien Marie Tessié du 
Motay, of Paris, a method of treating copper pyrites. These 
plans refer to a method of roasting the pyrites by passing 
sir or oxygen (combined, if desired, with combustible gases) 
through the molten mass, and they also include a method 
of pneumatic stirring, the process being effected by placing 
the molten materials in a pair of vessels or chambers con- 
nected by a paseage so as to form a kind of inverted 
8yphon, the melted mass being forced backwards and for- 
wards by admitting pneumetic pressure to the two vessels 
alternately. 

(No. 1756, 10d.) Charles Denton Abel, of 20, South- 
ampton-street, patents, as the agent of Gustav Bischof, 
janior, of Bonn, the metal testing machine illustrated and 
described by us on page 205 of the present volume. 





apon 
| the outer auxiliary wheels resting upon the raised ou 
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when the metal begins to boil farther ve ta ot 
is to beadded. Subsequently the steel is to be balled 
the usual way. We wonder how many of the ingredients 
in Mr. Franke’s “mixtare’ could be left out without 
affecting the result ? 

(No. 1771, 8d.) John Henry Johnson, of 47, Lincoln’s- 
inn-fields, rap rit an atm Frangois Maurice 


at a higher level than the ordinary wheels 
mounted on axles which are inclined so as to radiate from 
the centres of the curves which the engine is to traverse. In 
these curves the ordinary onter rail’ is removed and is 
replaced by an auxifiary rail laid to a wider 
a higher level so that it can be traversed by 
wheels already mentioned. Thus io traver 
inner side of the engine is carried by the 
the ordinary inner rail, and the 


: 
: 
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w 
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rail we have referred to. M. Marin’s plans do not appear 
likely to revolutionise railway constraction. 

(No. 1772, 8d.) Isaae Bates and John Taylor, of 
Dukinfield, patent methods of constructing hollow bridges 
for boiler furnaces, &. As applied to the furnaces of Cor- 
aish or Lancashire boilers these bridges are so shaped that 
their upper sides are concentric with the fines while the air 
admitted through them is discharged partly through radial 
openings and partly through openings directed towards the 


fire door. 
(No. 1776, 194.) William John Cunningham and 


Alphonse Dabb, of 480, New Oxford-street, patent some 
simple but effective arrangements of wood carving ma- 
chinery, one of which we illustrated in our last number. 
(No, 1777, 18.) Léandre Mégy, Joseph de Echeverria, | ° 
and Felix Bazan, of 60, Bonlevard de Strasbourg, Paris, 
patent the ferm of spring coupling shown in the annexed 





sketch. In the latter A is the pulley to be driven, 


leather or other packing, 1. The spring, B, tends to expand 
and force the surrounding into contact with the 
part of the pulley, A, within which it is placed, thus driving 
the pulley by frictional contact. Various ts 
may be used for compress! 
the frictional contact when it is 

of the pulley, A; in the eketch the 
rounded by a cord, F, hy tightening w 
com jon of the spring can be produced. We may 
remark here that if the p , A, be made the driver, 
arrangement which serves to compress the spring and thus 
disengage it from the pulley will also serve as 
arrest the motion of the shaft, C, a convenient 
ment in some instances. It should also be mentioned 
the driving “ grip” of a spring of given very 
materially affected by the position occupied by the stop 
against which the outer end of the arm, D, rests... Thus 
if the stop be fixed at 6, the grip will be at ite minimum. 
being merely due to the expansive force of the spring, 
if the stop be placed at 5’, it will be 
will reach its maximum when the stop 
tion 5°’, 


and C 
is the driving shaft, the latter carrying a driving arm, D. 
The onter end of this arm presses against a stop, 4°’, fixed 
to the interior of the spring, B, which is surrounded by 





THE PATENT LAWS* 
By W. Laorn Wise. 


I will now point out whereby 

abuses which have brought the system, as hitherto 
into disrepute 1 in my, opinion, be 

corrected, 1 believe the alterations I am about to lay before 
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to make sure of its validity. Therefore, section 26 should that the amount must be reduced, ple med P pect, yd nlp ypaew ws , and the 
be repealed. if the total awards of the commission exceed the money | originator of several inventions erst Pascal tds 

In opinion, also, the cost of letters patent should its mereia] value—with whom I have conversed on 

because the present heavy ex of “9. In con- | this important subject. He says: “ There is one way where. 
tection often deprives an inventor of the means he for the interests of the nation, in order to | in patent laws benefit the eer arent 
commercially introducing his invention, or for vy | select the most acceptable perso Inventors which should hold a prominent place as for 
ite ity to induce capitalists to assist | might have a veto, or the initiative. the desirabitity—nay more, I would say the positive daty— 
him in it out. I do not advocate the system of} “10. The prizes may be divided between the we of Nemes ey for inventions, in some shape or 
annual paymenta, because that would multiply the chances | the idea of any invention, and the successful ueer into | other, that is, the link which patents form between 
of ferfesture by aceident or inadvertence, but I think that | practical use. ; ‘ practical worth and capital. 
the present stamp duties and fees, up to and including the| ‘11. Where there are rival claimants, the expense of de- “Not those possessing money, but those who want it, are 
saling of the Titre patent, ani the stamp oa tho Gaal | ciding priority in rppet of time and merit to be borne by | guigally the Srveatore What says the old * No. 
speci should be reduced, say, by one-half as proposed soy __ | eessity is the Mother of Invention,’ and so it is the need of 
in Mr. Hinds Palmer's Bill now before Parliament ; alec that “12. The commission to be at liberty to with | money, with the facility its possession affords a man for ex- 
the 50d. duty payable at the end of the third year | foreign nations, and act in concert with any that establish Se ee 6 ane ae Sees ot 
should be to the end of the fifth year; and that the | instead of patents a system of rewards. P ‘ of his narrow sphere of operation, makes him strive to 
fege A aen | payable at the end of the seventh year should} “13. In cases in anes Page especially | do something, whereby he may raise himeelf, while benefit- 
be to the ninth year, and be reduced to 50/. instead | if there has been # course of costly antecedent, | ing his fellows, and so he works and slaves, day efter day, 
of 1001., and, ‘moreover, that in order to ide for contin- | appears to entitle to a reward the largest in the | and after t, all his hard earnings on his 
gencies, a month of grace should be allowed for the payment | schedule, t may propose to Parliament special | loved pou after, it may be, years of labour 
of the respective 601. stamp duties, on payment of a of i I do not presume (says Mr. Macfie) to re- | and saving, he earns practical success. He has 
104, commend royal decorations though such honour pant gh ened aga foagin ys qpalcict-ommg Sennen Op) oar yma 

Another point, to which I must allude, though the time at | would be much valued.” — sis and how is he to be W paepwe? Manes d some 
sug, Gtapenel lll uot: persis moo to do 1b justion, to the tolal of I shall not pretend to point out all the objectionable features | Government office fix a price on like thie? Shall half o 
patent cases. of the foregoing oa, becaus-) that would be impossible | dozen commissioners examine this man’s work, and say how 

At present, patent litigation is rendered unnecessarily | within the reasonable limite of a paper. But, when I read | much it is better than what has gone before? Can anythin 
costly, by reason of the uncertainty as to when a case will|@ eee twelve ee ec of Engineers, | be more utterly unpractical than such a Ln genom 
be called on for trial, and the consequent serious loss in the | in Mr. Macfie’s 4 honourable gentleman took me it give satisfaction even if it were carried ever so fairly ? 
valuable time of counsel, solicitors, expensive scientific | to task, because Se Ae tok ee fe pe mee gy not most men sooner retain 
witnesses, and others who are kept waiting ; likewise, owing | position was, on the face of it, too and result of their w shae-tage tp eumue Semeee And 
to the difficalty experienced by judges in acquiring, without | to merit discussion, without specifying wherein it was im- | then, when the inventor has his new invention, what 

a clear cndaretanting of the tec nical points at oe mg pe ey afer meg > Therefore, in self- | is his next only feasible course of action, if he does not pos- 
issue, and, furthermore, by reason of the many appeals. | defence, I must on this occasion, briefly indicate what I een to os Why, he must go to some one who has the 
These evils may be chviated by providing : conceive to be some of its flaws. A to his invention into operation! And how can 

1. That either party to a patent cause may apply by sum-| Firstly, then, you will particularly observe, as « point of | he do so, if he has no ownership in that invention? Does it 
mons to judge, oto a court, for a day to be apprinted fo iar i to foremen engineers, draughtsmen, and | stam to reason, that the inventor Np te terion hyo 
the trial of the cause, and that it be tried before a judge, | others, who are not fortunate ¢ to possess businesses | and the his money, on the t of that 
and assessors open to challenge, but without a jury, except | of their own, that according to the foregoing system of State which could not be claimed, when done f—emphatically no! 
when the judge of the court directs that a fury be sum- | rewards, a deserving inventor might be deprived of ali re- ae patent laws, and you will do away 
moned. wards for his invention (however valuable), simply by his | with inventions, except those proceeding from great 

2. That, in all patent cases, there be only one appeal | employer's refusal to certify that the invention promised to | firms, and pay Taangpion + angen between! Do away 
from the court of first hearing, and that this court of ap be useful, and was, in his opinion, new. with the patent laws, the work man will never be 

It is a significant fact, especially when taken in connexion to rise, so far as the saving of a few paltry shil 


consist of judges specially nominated to hear that appeal. 

It is on thir, efter having heard the foregoing sug; 
tions, that you should be informed as to the counter proposal 
of those whose opinions are antagonistic to the patent laws, 
and, therefore, I feel bound to submit their views for your 
consideration. 

Not long ago, the honourable member for Leith (Mr. 
Macfie,) by a somewhat extensive, though scarcely im- 

ial, use ef scissors and paste, produced a book entitled 
* Abolition of Patents; Recent Discussions in the United 
Kin and on the Continent.” He, apparently, raked 
up all that had ever been said or written hostilely to the 
patent laws, or capable of bearing that construction, without, 
in each case, stating what the author may have said on the 
other side of the question. The object of this publication 
was, to bring about the entire abolition of patents, and the 
substitution of a system of State rewards which I really must 
submit for your consideration. Mr. Macfie’s views derive 
importance from the circumstance that he took a leading 
part in promoting the appointment of the present Pariia- 
anak Committee to inquire into the law, practice, and 
effect of grants of letters patent for inventions, and is him- 
self a member of that committee ; therefore, I trust you will 
not lose sight of them in your deliberations. 

On page 84 of the honourable gentleman’s book, his pro- 
position is called, a “ New system of rewarding inventors, and 
— the publication of inventions,” all of which, in so 
‘ar as it , sounds very promising. But the real ques- 
tion is w r the suggested system will, in practice, realise 
the good results its title apparently anticipates, and, on this 
point, no definite opinion can be formed, without a careful 

ideration of the proposal under its severa! heads, taken 
in consiéxion with the actual requirements of the case, as 
understood by disinterested and experienced persons. 

Following on, then, from the title of Mr. Macfie’s new 
system of rewards, we find the following startling proposals. 

“1. The Patent Office to be turned into an office for re- 
cording inventions. 

“2. (Forms for specifications to be furnished pints) 
a ae to contain a certificate that the inventions 
P to be useful, and are believed to be new, from three 
persons familiar with the trade chiefly concerned; one of 
whom, if the inventor is an loyé, to be his employer. 

“%, specifications to be registered. 

“4, Any time after an invention has been tried and proved 

ically useful, a fact to be duly certified, the inventor 
to be allowed to claim that the invention shall be reported 


on. 

“5. A chief commissioner for inventions shall appoint one 
or mote examiners for this purpose, whose duty it shall be 
(after, if needful, first visiting the scene of operations, and 
one ing with ical manufacturers) to ag if 

it worthy, classification for a reward, prize, or 
certificate of merit. 

“6. Once a year, the head of the invention office, with the 
help of an adj committee, who shal] form an inven- 
tion commission, 1 classify the several inventions that 
have been in the previous twelve months certified as having 
been for the first time brought into beneficial use. 

“7. In this classifieation, the first rank shall entitle to a 
reward of 10,0002. ; 2nd, 50007. ; Brd, 10001.; 4th, 5001. ; Sth, 
100%.; 6th, 60.; 7th, Gold medal, or value in money; 8th, 
Silver medal, or value in money ; 9th, Bronze medal, or value 
in 3 10th, Certifioate of merit. 

Pah | liament shall annual! piece af Gn Copeees oy Tie 
invention commission 200,000/. from which shall be defrayed 
the expenses of the staff, and fees to ‘ reporters,’ cad a 
of the several publications showing the of invention, 
that shall (as now, but on an iageavel tonto) be issued ; 
the balance to be distributed in rewards and prises, with an 





with this , that some of the most prominent 

itators for the repeal of the patent laws are wealthy em- 
ployers, men who have not hesitated to avail themselves of 
those laws in attaining eminence and affluence. Hence, one 
cannot al her avoid a vague feeling of suspicion—un- 
charitable it be—that there are those who, being 
thus securely established, would now destroy the ladder they 
got up by, in order not only to prevent their less fortanate 
brethren from climbing after them, but also to increase their 
own riches by acquiring the free use of these unlueky men’s 
invent.ons. 

Still pursuing the practical working of the proposed system, 
just picture to yourselves the condition of an unfortunate 
inventor, dancing attendance upon a so-called “ invention 
commission,” vainly struggling to overcome its members’ 
peculiar crotchets, and perbaps interested prejudices, without 
any other resort for reward. It is well known that, even 
under existing circumstances, many inventions which ulti- 
mately prove of immense public utility, are, in their early 
days, denounced as useless, old, or impracticable, by manu- 
facturers and others, who, owing to their experience, are 

nerally looked upon as unanswerable authorities. What 

ope, then, would there be, under the proposed new system, 
especially for inventors of limited means ? 

Does it not seem likely that they would be wasting their 
time in the wrong direction, by devoting it to an adjudicatory 
commission, instead of exerting themselves in perfecting and 
commercially introducing their inventions? And is it not 
more than probable that the ultithate ¢fféet of such an 


t, by its ruinous and discouragi tion, 
Se a 
emanating from poor men ? 


Then, again, according to page 88 of the same suthority, 
the awcads ano te bo dittied eae - " 
lat... ‘ Gite ¥4 Pees nt re . 

Bae Soon ai, oe eagles é 
84 wt 5007. Me ae ee 
250 at 100i. - sai ; .. 25,000 
400 at 501. “ . 20,000 
Medals and certificates of honourand merit 1,000 
750 £125,000 


So that, apparently, Mr. Macfie considers 125,0002 per annum 
a re ape sum to reward Ae! the > of inventions 
which are brought out in Jnited Kin, y ear, 
and he does not seem to consid or that 75,0000. « your would 
be too serge * sum to pay for the expenses of dividing the 
125,000/. In other words, on the foregoing basis, Mr. 

would charge the already over-burdened British tax-payer, no 
less than 200,0007. a year, for no other purpose than to relieve 
manufacturers from Paying ties to inventors who have 
justly earned them, , out of all this money, for every 61. 
that went to an inventor, no less than 3/. would be swallowed 
up in costs of the system of distribution. Moreover, it is, I 
take it, radically wrong to ¢ a oer for that from 





which he derives no benefit, and such would be the effect of 
the system of State rewards; whereas, under the 
patent laws, the tor’s ation is paid by those who 





a week will raise him. Do away with the patent laws, 
you will create, for ail large houses, a monopoly of 
actures that will soon sink this great country in 
gmatic apathy, and place it in the rear rank of nations!” 
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THE NEW YORK SOCIETY OF PRACTICAL 
; ENGINEERING. 

Tur New York Society of Practical Engineering held its 

monthly meeting in the Cooper Union on the evening 

April 26, the President, James A. Whitney, in the chair. 

_Professor Plympton read a paper giving the results of a 
b iper of original experiments made to determine the limit 
elasticity and the breaking tensile strength of iron 
vods. After deseribing the apparatus and setting forth the 
details of the testing operation, the writer summed up the 
eonclusions deduced therefrom, as follows: 

The breaking strain of wrought iron rods of 4 in. to. 1i in. 
diameter was from 40,000 to 57,000 whe square inch of 
eross section, the being slightly greater in the 
emall than in the larger sizes. 

The limit of elasticity was approximately three-fifths of 
the breaking strain, and in no case less t one-half the 
breaking strain. The extension in length below the limit of 
elasticity for fibrous iron was +}, of the length. For strains 
below the limit of elasticity, the extension of the rod was 
proportioned to the strain. Above such limits, the extension 
increased in a higher ratio. The permanent set of every over 
strained rod was its test length under strain, minus the 
extension it suffered before the limit of elasticity was reached. 
The usual factor of safety, one-fifth of the ing strain, is 
well within the limit of elasticity and perfectly safe. It is, 
moreover, safe to test such rods before using, to double the 
maximum strain allowed in structures. In words, to 





ee ore ach hen 
nd can be easily determine. 3 in « 
piyi is made and used as follows: A 





Both 
tion and escape pipes are furnished with cocks; there is also 
a small in the top or cover. To use it, 5 Ib. of water 
are placed in the chamber the funnel in thé covers ; 
the water is then raised to 80° Fahr., by allowing 4 jet © 
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AO ete Treatise on Cast and Wrought Iron B 
Cuacrastion, including Iron Foundations. In three po 
Theoretical, Practical, and Descripties. Mlustrated by 
numerous examples drawn to a pes toe By Wit. 
Easton, “custally scvind’ sak Sanaa aalieged 

tion, carefu 

London: Lockootl and Co. 

[ First Notice. ]} 

A Book—and particularly a large and costly treatise 
like Mr. Humber'’s—which has reached its third 
edition may certainly be said to have established its 
own reputation ; and in reviewing such a work, we 
should, in most instances, deem it sufficient to point 
out the emendations which had been made since it 
originally appeared. In the case-of Mr, Humber’s 
work, however, we deem it desirable to depart 
from this course. It is true that the treatise before 
us is a third edition of one first published about 
nine years ago; but it is also true that the book is 
one of a really standard character, and in this third 
edition so many additions and emendations have 
been made as to entitle it toa far more lengthy 
notice than we should otherwise give to.a republished 
work. 

Mr. Humber’s treatise, then, consists of two hand- 
some quarto volumes, the first devoted to the text 
and the second containing ninety-eight well exe- 
cuted double page plates. As stated on the title 
page the author deals with his subject in three parts, 
namely, theoretical, practical, and descriptive ; and 
these divisions are good and convenient. Naturally, 
the theoretical part comes first, and it is in this that 
the greatest number of alterations have been made 
in the present edition. The first two chapters are 
devoted respectively to ‘cohesion and elasticity” 
and ‘resistance of materials to transverse strain,” 
and they are followed by one dealing with the 
“theory of straight girders.” ‘To this latter chapter 
much has been added, and it forms altogether a very 
clear explanation of the principles of which it treats. 
We notice, however, that an error has been allowed 
to creep into the remarks relating to the determin- 
ation of the bending moments due to loads irregu- 


chapter our author informs us that it is his inten- 
tion “to investigate the nature of the strains to 
which such structures, or elements of structures, as 
have been included in the foregoing are 
subject, and also the behaviour of neanilale wads 
direct strain.” In speaking of tensile strain, how- 
ever, we find him stating : “ The only effect of 
this kind of force is elongation, for there can be no 
—— to produce any other alteration of form, 
provided always that the element acted upon was 
not originally curved in the direction of the strain.” 
It is true that he modifies this statement by the 
“ 


experiments a ‘ e 

by Mr. Kirkaldy, ithas been found that the séetion 
of metal after fracture by tension is considerably 
reduced from what it is before any strain is brought 
upon it ;” but he fails to draw any deductions from 
this fact, and we do not find, in any part of the chap- 








| Mr. Humber empl 


ter, attention directed to the importance of ascertain- 
ing what is now frequently termed the ‘dynamic 
strength” of materials eraployed in construction. 
8 the of safety 3 and 6 
for dead loads and live loads respectively: but—in 
this part of his work at all eventse—he draws no 
distinction between the powers of resisting the 
effects of live loads possessed by materials of great 
and smal! elasticity respectively, although it is now 
well understood that in such eases the influence of 
this elasticity is most important. In the remarks 
about tensile strain, also, we notice a curious typo- 
graphicalerror. Reference is made to a formula for 
calculating the sectional urea at any point of a sus- 
pension red of uniform strength a dead load 
in addition to its own weight ; iasaageiis enough 
the formula itself has disappeared from the text; it 
having apparently been summarily removed by the 
printer to make room for the foot-note already 
mentioned, In speaking of co ive strains Mr, 
Humber gives the well-known formule deduced b 





| 


; 
} 


larly distributed on an independent girder. Mr. | 


Humber points out that the moments due to such 
loads may be approximately determined by sup- 
posing the load to be divided into a number of 
parts and considering each part to be collected at 


its centre of gravity, the moments of these several 
parts being then ascertained independently. Our | 
author also shows, correctly, that the total bending | 


moment at each section passing through one of the 
centres of gravity just mentioned will be equal to 
the sum of the moments at that section due to the 
various loads ; but in speaking of plotting the curve 
of moments he states that these sums will represent 
the lengths of a series of ordinates which ‘ will 
determine a polygon ix which the true curve of 
moments may be described.” ‘The words we have 
italicised are evidently erroneous, as the curve of 
moments should, of course, pass through the vertices 
of the ordinates instead of beimg inscribed in the 

iygon obtained in the manner above mentioned. 

‘he error is almost an obvious one ; but inasmuch 
as the text is accompanied by a diagram (Fig. 23) 
in which the curve of moments is shown inscribed 
in the polygon instead of being drawn in the proper 
way, we have deemed it worth while to direct at- 
tention to it. 

Next we have chapters on the theory of continu- 
ous girders, on deflection, and on shearing force, 
these being followed by one on the theory of trussed | 
and lattice girders. Considerable additions have 
been made to this latter chapter and much trouble | 
appears to have been taken to render it clear and 
comprehensive. ‘The two following chapters, de- 
voted respectively to the theory of arches and the 
theory of suspension bridges, have been entirely 
re-written for the present edition, and the author | 


himself states that they are intended to be sugges- | ciated. ; 
It is owing to this, | two containing the calculated strengths of cast-iron 


tive rather than exhaustive. 


} 


Mr. Lewis Gordon from Mr. Hodgkinson’s experi- 
ments, and these are followed by others relating to 
shearing strains equally well known and, therefore, 
demanding no criticism here, 

The chapter of which we have just been speak- 
ing is, as we have already stated, accompanied 
by a series of Tables; but, although most of these 
are useful, there are, we regret to say, others of 


jwhich we cannot speak in terms of praise. The 


first Table of the series is one containing the re- 
sults of experiments on 108 samples of cast iron of 
various brands, the powers of resistance to tensile, 
transverse, torsional, and crushing strain being all 
given in the case of some of the samples, while in 
other instances the resistance to one or more of 
these strains only is recorded, No doubt this Table 
is, in a certain way, interesting; but its practical 
value is, we venture to say, small, and for the fol- 
lowing reasons: In the first place, the experiments 
upon which many of the results contained in it are 
founded are old, and the qualities of the brands to 
which they refer have since bécome modified, owing 
to alterations in the process of manufacture ; 
secondly, no information is given as to the manner 
in which the samples were prepared, a matter which 
exercises an important influence on the results ; 
third, the Table does not contain any particulars as 
to the elasticity of the samples tested ; and, fourthly, 
it is a most unusual circumstance for castings to be 
made of any one single brand of iron, and informa- 
tion concerning the powers of resistanee of such 
brands alone is, therefore, of secondary value. What 
we should have liked to have seen in place of the 
Table just mentioned would have been one contain- 
ing full particulars of the powers of resistance of, 


| eay, a score or so of the mixtures now in use in our 


leading foundries for girders and other classes of 
bridge work. ‘The information contained in such a 
Table would have been of real practical value, and 
would, we are certain, have been generally appre- 
The next Tables given by Mr. Humber are 


we suppose, that the investigations they contain | columns of different proportions, and then comes 
are leas extensive and complete than we should have | one containing a number of the results of Messrs. 


expected to have found in a treatise like Mr. Hum- 
ber's, the chapter on suspension bridges being par- 
ticularly brief. What hee do contain, however, 
is clear and explicit, and they will, therefore, prove 
more useful to the practical man than would more 
lengthy chapters dealing with more refined inves- 
tigations. 

We have now arrived at the last chapter of the 
first part of the treatise, this chapter treating of the 





strength of materials and having appended to it an 


Napier and Sons’ experiments on different classes of 
wrought iron. These experiments are undoubtedly 
useful, embracing as they do the results obtained 
by testing a large number of commercial samples; 
and they are, therefore, worthy of a place in Mr. 
Humber’s book, although their value is diminished by 
their including no particulars of the elongation of the 
samples under strain, The next Tables, Nos. V, to 
[X. inelusive, contain the results of Mr. Kirkaldy’s 
experiments on the tensile strength of samples of 


extensive series of Tables. In this | Swedish 


addition of a foot-note in which he says that b st 


| Tue recent trials with Harvey's sea 








made by Mr. Kirkaldy 


Company. ‘These five Tables all contain com- 
te and accurate information concerning the be- 
viour of the samples under test, and they are, 

therefore, undoubtedly valuable. The last two 

Tables in the series do not refer to the strength of 

materials, but include of the dimensions, 

weight, strain, and cost of various cast and wrought 
iron bri These Tables are interesting, and 
wa convenient for reference. 

We have now arrived at the conclusion of the 
first part of Mr. Humber's useful work, and here 
for the present we must take leave of it, allowing 
the other—and in some rei the most valuable 
— portions to remain for a future notice. 


Instructions for the Management ‘4 Sea Torpedo. 
: E. and FP. Yoon 18. high 
gave 
undoubtedly some very results, which will 
poche warrant the ster ab of the weapon 
the service to pect Se The book of in- 
structions published ptain Harvey, or under 
his direction, must bie fegatdon, however, as some- 
what anticipatory, especially that of it devoted 
to the management of the torpedo veal and the 
dangerous weapon it direets. The handbook com- 
prises a very full description of the torpedo, with 
numerous wings, showing its construction in 
every detail, together with particulars of loading it, 
and instructions for its management. With equal 
minuteness is described the method of handling it 
after it has been committed to the deep, and laid on 
the trail of a fated vessel. Captain Harvey considers 
that the torpedo ship best suited for the purpose is 
a vessel of about 400 tons burthen, and 150 ft. in 
length, and built so as to insure the greatest 
possible speed, which is one of the leading require- 
ments for such a service. With a vessel like 
the one he describes, Captain Harvey considers 
that he could mancayre at his pleasure about a 
hostile fleet, threading his way between unfriendly 
vessels, and exploding torpedoes with fatal effects 
beneath them, now closing up right alongside, now 
taking as wide a berth as possible, that is to say, 
some 40 or 50 fathoms, according to the length of 
the rope. Of course darkness would, whenever 
practicable, be taken advantage of, for these hostile 
demonstrations, and it is stated, on the strength of 
blockade running experience, gained during the 
American war, that pocmions Sn little risk would 
attend such an operation. For our part, we differ 
entirely in this opinion, and we do not consider it 
possible for a vessel of the size and outline recom- 
mended for this torpedo service, to mancuvre un- 
seen close by an enemy's ship, no matter how great 
might be the darkness; and it is certain that the 
service would be one of the most dangerous con- 
nected with marine warfare. _Not that snch vessels 
would ever want for hands ; during the Americau war 
there were always enough to be found as volunteers 
for those marine forlorn hopes, from which so few 
ever returned, ‘There was but small chance, in- 
deed, for those who luckily the explosi 
my! to drowning, or the hail of wr 
w. torpedo explosion was a signal. The 
er in such a beat as Captain Harvey proposes, 
would probably be leas than in one of the small 
nearly submerged craft, which carried the torpedo 
on the end of a spar, and ploughed its way slowly 
through the water by the efforts of the crew, who 


~~ * Seo Exorwuenine, page 36, of the present volame, 
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MILITARY AMBULANCE WAGON. 


CONSTRUCTED FOR THE GOVERNMENT BY MESSRS. E. H. BAYLEY AND CO., MANUFACTURERS, LOXDON, 
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worked some mechanical contrivance for propulsion, , cases deficient, or even wanting, but this is only in 


until the object of attack was reached, and the col- | those cases where the returns are insignificant, or 


lision occurred. the services irregular. It is probable that the pub- 


Nevertheless, in looking over the illustrations | lishers of this Directory would have considerably 


that accompany the ‘‘ Tactics,” one is struck with | extended its limits and increased its list of localities, 


the quiet indifference of the threatened ships, | had they not been guided by the determination _— 


which we are led to imagine would permit a hostile | to insert such information asis reliable. With eac 
vessel, half their own size, to approach within easy | succeeding edition, however, it is probable that 
rifle range without sending her to the bottom. If | opportunities for judiciously extending the work 
it was stated that such an operation was attended | will be afforded them, so that we may hope to see 
with equal chances of destruction to destroyer and it ultimately far more comprehensive even than it 
destroyed, we could understand it; but, on the | is at present. 
contrary, it is hinted that the service would not be | 
an exceptionally dangerous one The Manual of the Hydrometer, fc. By Liowst Swirr, 
These same illustrations, executed by Messrs. | Inspectorof Machinery Afloat, Royal Navy. Portsmouth : 
Kell Brothers, are excellent sketches in litho-| riffin and Co. 
graphy, especially the last one, which represents | Tus is a handy little manual containing, in addi- 
the annihilation of a whole fleet of armour-clads | tion to other information, many useful practical 
by a number of torpedo ships, which deal death | hints. It may be said to consist of four parts, the 
and destruction around, and apparently with as | first dealing with the hydrometer, its history, con- 
much security as if they ‘‘ had the receipt of fern | struction, and practical use ; the second treating of 





seed, and walked invisible.” If this picture were | the causes and prevention of boiler priming; the 
only historical instead of anticipatory, how interest- | third relating to oxidation in boilers—its cause and 
ing it would be! | sage agit and the fourth, containing directions 

or the management of boilers and superheaters. 


The publishers have spared no pains in the style | 
of finish of Captain Harvey's book, which is, in- | Finally, there are added tables of the specific gravi- 
deed of interest and of value, but it is a pity that it | ties, weight of constituents, specific beats, &c., of 
is 80 carelessly and crudely written sea-waters of different densities, The various sub- 
jects we have mentioned are all dealt with in a 

Street's Indian and Colonial Mercantile Lrrec tory thoroughly practical style, and, altogether, Mr. 
G. Street : London, 1871. : Swift has produced a treatise which wili be of much 
Street’s Indian and Colonial Mercantile Directory | value to marine engineers. 
is by this time so widely known and highly ap- | a 
reciated, that it needs but little recommendation | : , pa ee 
com us. Nevertheless the edition for the current | s MILITARY AMBULANCE WAGON, 
year which has recently been issued, deserves an- | _W#®* England engagrd in war with Russia in 1854, the 


~ : -, | ambulance arrangements, like many others relating tothe arm 
nouncement as well as a record of the fact that it | 5+ inet time, were in a very imperfect state. There were, it PA 


has been considerably amplified. It contains a clas- | trae. both ambulance carts and w 

sified list to 182 didlerent towns and districts, and the ‘proper place when sented. Sak ween Gemeeaes eaaaite of 

to most of these are added particulars of the trade | wang mg sme FB .¥' war ROA Continen —_ 
: s : | Bas iD raw @ 100 

returns, tariffs, populations, &e , together with, as | Y dal Wes Ver Cameeeat test Ge ee cee 

far as possible, information as to the time and cost | jy og! our war matériel in general, and our cngoeed in 

of reaching the various localities named from | uition $s pestichiee. The practical im: in this latter 

England. Of course this information is in many | respect have been carried out tor the War Office by Mesers. E. 





H. Bayley and Co., of the Steam Wheel Works, Newington 
| Causeway, who have manufactured a number of ambulance 
| wagons for the army. This wagon is illustrated in the annexed 
engraving, and is of light construction, weighing only 10 cwt. 
| Fig. 1 is a side elevation, Fig. 2 a plan, and Fig. 3 an end view 
| of the wagon. In appearance it is 4 combination of a light, low 
van and an American pleasure car. The body measures 8 ft. 
| Gin. in length, by 4 ft. 6 in. in width, the measure over all, with 

the rear seats down, being 12 ft., and the extreme width over 
| the axles 5ft. 6 in. The height from the ground to the top of 
| the framing is 6 ft., and to the top of the covering 7 ft. 9 in. 
| The sides are attached to the bottom framing by hinges, which 
allow them to be folded inwards for convenience = 
transport by ship. Along the tops of these sides, and standing 
out from them at an angle of 45 deg., are ing raves on 
which the soldiers’ knapsacks, guns, and other t baggage 
ean be carried. These raves are also hinged, and fold inwards 
with the sides. The wagon is fitted with four movable seats, 
each capable of seating two s, and itcan be used for 
carrying men who may fall out of the ranks when on the march. 
The seats are removed when the wagon is required to convey 
the wounded men, of whom it will hold two stretched at full 
length. ‘Those who are nct seriously wounded can sit beside 
the driver as well as on the folding seat seen to the rear of the 
wagon. Fig. 4 shows the body with the central stanchions and 
eyes, to which the stretebers are strapped, as well as to the 
sides of the wagon. Fig. 5 is a view of the body as removed 
from off the under carriage, and folded for shipment. Ar- 
rangements are made fur attaching two small cisterns to the 
front part of the under carriage, so that a supply of water is 
conveyed to the wounded. The wagon is well adapted for the 
purpose for which it was designed, and the War Office autho- 
rities have shown their appreciation of it by giving Messrs. 
Bayley an order to construct a number for our troops. 

ides the military ambulance wagon, Messrs. Bayley and Co., 
have designed a very convenient hospital ambulance van, which 
is largely in requisition at the present time. ‘he van is of the 
light enclosed type, and provision is made in it for the patient to 
recline comfortably, accompanied by two or more attendants. 
The patient can be lifted into or out of the van without bis 





position being disturbed. The van is well ventilated both at 
the sides and top, and runs lightly, being carried on springs. 
The ity for an improved means of conveyance for invalids 
bao bean well experienced and frequently advocated on sani- 
tary grounds, and we understand that 
van 








Tue Atapama asp CHATTANOOGA RartRoap.— Advices 
from Mobile state that the Alabama and Chattanooga Bail- 


road has been completed, and is open for traffic throughout. 
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LESSWARE’S HYDRO-EXTRACTOR DRIVEN BY DIRECT-ACTING ENGINE. 
CONSTRUCTED BY MESSRS. JOHN AND HENRY GWYNNE, ENGINEERS, HAMMERSMITH IRON WORKS. 





Wr give, above, a perspective view and a vertical section 
of a particularly neat arrangement of centrifugal drying 
machine, or hydro-extractor, made, under Lessware’s patent, 
by Messrs. John and Henry Gwynne, of the Hammersmith 
Iron Works, Hammersmith. What may be termed the 
framing of the machine consists of a casing, having cast in 
one piece with it the brackets for supporting the ings 
for the driving shaft and vertical spi Fle, and having fixed 
to it on one side the engine by which the machine is driven. 
The details of this engine—which, in the case of the ma- 
chines with a 30 in. basket, has a 44in. cylinder with 4} in. 
stroke—are of a similar pattern to those used by Messrs. J. 
and H. Gwynne for driving some of their smaller centrifugal 
pumps, the bearing surfaces being all unusually large, ample 
means of lubrication being provided, and the parts being | 
carefully balanced, so that de engine can be 1 un at a very 
high speed without causing vibration. The connecting rod 
is coupled to a dise crank at the end of the main drivin 
shaft, this shaft carrying @ cast-iron bevel friction wheel, 
which, by means of a spring, is kept in close contact with a 
friction pinion on the upright spindle, as shown in the 
vertical section. In most of the machines constructed by 
Mesers. J. and H. Gwynne the bearing surface of the friction 

nion consists of com paper, this material being 
ound to answer well. 

The basket containing the materials to be dried is not fixed 
on the upright spindle, but rests upon a cone, as shown in 
the vertical section, being merely held in its place by a 
sunple locking stud. This is an important feature in the 
arrangement, as it enables a basket containing dried ma- 
terial to be lifted out and replaced by « full basket contain- 
ing material to be dried, with but a very brief stoppage of 
the machine. Thus, by providing a sufficient number of 
extra baskets, a machine may be in almost continuous 
operation, whatever may be the nature of the material to be 
dealt with, while a great deal of manual labour is also saved. 
The fact of the baskets being removable also, gives great 
facilities for cleansing them, and, as they are made wi t 
stays, there are no obstructions to impede the free passage 
of the molasses in sugar drying, whereas in baskets made in 
the ordinary way lumps of s rupy material collect next the 
stays. The machines are fit with a simple brake, as 
shown, for arresting the mbtion of the cage, ask when made 
for sugar drying, a steam jet directed against the cage in 
also provided for softening the materials. 

_ Owing to the excellent workmanship and great care taken 
im securing a perfect balance for moving parte, the 
machines we have described run with an entire absence of 
that noise and tremor with which the working of but too 
many ordinary centrifugal machines driven by belts is asso- 
ciated. We have ourselves examined one of machines 
im operation at Messrs. J. and H. Gwynne’s works, and 
although fixed to a very slight brick foundation, the tremor 
was scarcely perceptible even when the hand was placed on 
the casing while the machine was running at full speed. 
Mesers. J. and H. Gwynne also make these machines without 
engines attached, and with fast and loose pulleys at the end 
of the driving shaft, the other details remaining the same. 
Except under special circumstances which may occasionally 
arte, we it far better, however, to drive such ma- | 
chines direct by an independent engine, as in the exam 
we illustrate. With an engine properly constructed for 
tainly Eoin igh speeds, the cost for wear and tear will cer- | 
tainly be less for belts, and there will be less chances of | 
reakdowns ; while although the small independent engines | 
will undoubtedly use more steam per horse power developed 
than e well-constructed larger engine driving a number of | 





machines, yet this loss will probably be more than compen- 


sated by the reduction of driving power required, the frietion 
resistances of the belts and being entirely done 
away with. 








Excusn asp Prvestay — Cenk bronze - 
under muzzie-loading gun, earriage suppl 
paaconcer Per has, it will be remembered, been presented to 
the Prussian Government by the English Government. Mr. 
Hunter, a clerk in the War Office, has just returned to 
England from Hamburg, having delivered co —- 
to General von Gerstein Hohenstein, Commandant of - 
burg and Altona, by whom it will be forwarded to Berlin. 
In return the Emperor of Germany has presented to the 
English one of the Prussian Horse Artillery steel guns on 
Krupp’s principle. ‘The gift has, however, been detained on 
the Dutch frontier, owing to the shells by which it is accom- 
panied being loaded with combustibles, the like difficulty in 
the other case being avoided by the projectiles for the English 
gun being sent out mane Both guns are required for ex- 
perimental purposes, though both have in some points been 
superseded * more modern wrought-iron guns. They are 
both nearly the same in calibre, each throwing a 9 Ib. shot, 
although the Prussian gun is nominally only a 4 4 
its capacity being measured by the size of the round shot it 

will carry: 





Bartwars 1x Inpia.—With re to the State lines 
through Sinde and the Punjab, Napier's minute of 
the 7th of July, 1870, demands serious attention. Look- 
ing at the question of railways as a soldier, the Commander- 
in-Chief argues strongly in favour of continuing the broad 
gauge system from Kotree to Peshawar. He “ could never 
see any good reason for cutting off a few hundred miles of 
difficult country out of a main line of 1500 miles, and rating 
ite cost and probable returns separately from the whole line 
as a justification for not er it.” Although the 
Umbeyla Campaign “made it painfally evident that we 
ought to have a railway at Peshawar,” the necessity of 
making such a railway, and that immediately, has not od to 
his lordship’s knowledge been fully recognised. 
besides himself will certainly be “ surprised to find the com- 
pletion of the railway to Peshawar put down in the financial 
scheme for 1885, and the completion of the Indus line for 
1890.” We can only hope that there is some mistake in these 
figures. To defer the Peshawar line for 15 and the Indus 

alley line for 20 years more were a blunder beyond excuse. 
If any lines call for early completion, it is these. two, which 
would bring the Punjab into swift communication with 
Bombay and Kurrachee, and guard our north-western and 
western frontiers from the worst dangers of any sudden at- 
tack. “ Rather than see such a fatal delay,” writes Lord 
Napier, “ I should submit to any minor evil, such as a break 
of gauge. For instance, a narrow gauge might, I believe, 
be laid on the Lahore and the Peshawar road to complete 
the communication from Jhelum in one year, without turn- 
ing « spadeful of earth, and would pay its value in politica! 
security and y of transport by the time mara 
line . . . . would be advanced to that point.” The “ mixor 





| evil of a break of gauge his lordship will have to submit to 
| asitis. Let us hope that to this evil, which is greater in 


of the Sinde than the upper Punjab line, wil not be 
added the far greater evil of an unwise and needless «lelay in 
completing the line to Peshawar. Any sort of radway, if 
made at once, would in this case be preferable to the best 
possible line deferred for 15 or 20 years.—A/!en's Indian Matt. 





THE SOUTH WALES INSTITUTE OF 
ENGINEERS. 


AGENERAL meeting of this Institute was held at the Assemb! 
Room of the W. Hotel, Newport, on the 10: 
inst., the ebair taken by Mr. T. Dyne Steel, C.E., vice- 


as mem viz.: Mr. F. W. Da gr. we Mr. C. H. J 
M.E., Merthyr Tydvil; Mr. M. Soh, Mert wh Tydvil ; Mr.C. J. 
Sharpley, C.E, Allyheer, India; Mr. H. Harris, Nantyglo; Mr. 
Walter Lewis, Swansea; Mr. James Barrow, Maesteg; Mr. 
A. Johnson, M.E., Burmah; and Mr. D. Joseph, Dunraven, as 


uate. 
Orcs moicstiel of plea, wel nb-qvislaieitnietislgs ean than 
proceeded with. 

In the absence of the writers no remarks were offered upon 
the following papers: On the “ Forest af Dean Coal Field,” by 
Mr. Arnold Somens on the “ Cleveland Iron Stones,” by Mr. 
Thomas Allison ; on the “ Cleveland Lron ” by Mr. E. 
Williams; on the “ Application of Blast at a High Temperature 
to Blast Furnaces of Moderate Elevation,” b Mr. T. Whitweil; 


on “ Msteorological influence upon Mine Ventilation,” and on 
“ Recording Ventilation .” by Mr. W. Morgans, 
U Mr. E. W. Ricbrdte pe on “ Bérard’s Coal- Wasa- 


ing ine” an interesting discussion eusued. 
r. Birbeck said that since the last meeting he had made 
some experiments in coal washing with Bérard's machine. The 
coal selected for the experiments was of a character. 
There are two separate outlets from the machine, one for 
carrying away the waste water from the shale or rubbish boxes ; 
the other for conveying away the age rsinnn: ghve dow gg 
with the washed coal, and which is conducted into, 
ant omagh 2 cakent at mernenls Here ee ere? 
waste. he cate 


water in ing nnn these 

iho grasten partion of the on particles of coal held mechagy valk 

is cnopensien, ead Sond evar we Bea wane Sas Oey “wend 

The remainder, containing a me ¢ 

matter, is allowed o og = wi be waste. mater. aoeaty 
The following gives result of thre ‘ 

made with these machines at Park Colliery: + apes 
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Coal carried away and td 
by waste water. 
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@ lions of water passing 
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one ae ae One to Oe 1 een incl asive, 
washed rom machines was 3577 tons, upowr i 
the cost was as follows : 2 





* This paper was published by us on page 122 of ser ninth 
volume, 
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worked some mechanical contrivance for propulsion, 


MILITARY AMBULANCE WAGON. 


CONSTRUCTED FOR THE GOVERNMENT BY MESSRS. FE. H. BAYLEY AND CO., MANUFACTURERS, LONDON, 
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eases deficient, or even wanting, but this is only in 


until the object of attack was reached, and the col- | those cases where the returns are insignificant, or 


lision occurred. 

Nevertheless, in looking over the illustrations 
that accompany the ‘ Tactics,” one is struck with 
the quiet indifference of the threatened ships, 
which we are led to imagine would permit a hostile 


| the services irregular. It is probable that the pub- 
| lishers of this. Directory would have considerably 

extended its limits and increased its list of localities, 
| had they not been guided by the determination on] 


| to insert such information asis reliable. With eac 


vessel, half their own size, to approach within easy | 
rifle range without sending her to the bottom, If | 


it was stated that such an operation was attended 
with equal chances of destruction to destroyer and 
destroyed, we could understand it; but, on the 
contrary, it is hinted that the service would not be 
an exceptionally dangerous one 

These same illustrations, executed by Messrs. 
Kell Brothers, are excellent sketches in litho- 
graphy, especially the last one, which represents 
the annihilation of a whole fleet of armour-clads 
by a number of torpedo ships, which deal death 


| will be afforded them, so that we may hope 


succeeding edition, however, it is probable that 
opportunities for judiciously extending the work 
to see 
it ultimately far more comprehensive even than it 
is at present. 





The Manual of the Hydrometer, Gc. By Liowst Swrrr, 
Inspector of hinery Afloat, Royal Navy. Portsmouth : 
Griffin and Co. 


| Tuts is a handy little manual containing, in addi- 


tion to other information, many useful practical 


| hints. It may be said to consist of four parts, the 


and destruction around, and apparently with as | 


much security as if they “had the receipt of fern 
seed, and walked invisible.” 


If this picture were | 


only historical instead of anticipatory, how interest- | 


ing it would be! 

The Yoo have spared no pains in the style 
of finish of Captain Harvey's book, which is, in- 
deed of interest and of value, but it is a pity that it 
is so carelessly and crudely written. 





Street's Indian and Colonial Mercantile Directory. 
G. Street : London, 1871. 


Street's Indian and Colonial Mercantile Directory | 
is by this time so widely known and highly ap- | 
— that it needs but little recommendation | 

Nevertheless the edition for the current | 


rom us. 
year which has recently been issued, deserves an- 
nouncement as well as a record of the fact that it 
has been considerably amplified. It contains a clas- 
sified list to 182 different towns and districts, and 
to most of these are added particulars of the trade 
returns, tariffs, populations, &c , together with, as 
far as possible, information as to the time and cost 
of reaching the various localities named from 
England. Of course this information is in many 


first dealing with the hydrometer, its history, con- 


struction, and practical use; the second treating of | 


the causes and prevention of boiler priming; the 
third relating to oxidation in boilers—its cause and 


| prevention ; and the fourth, containing directions 


|for the management of boilers and superheaters. 


Finally, there are added tables of the specific gravi- 


| ties, weight of constituents, specific heats, &., of 


| true, both am 


| service in particular. The practical im 
| respect have 


sea-waters of different densities. The various sub- 
jects we have mentioned are all dealt with in a 
thoroughly practical style, and, altogether, Mr. 
Swift has produced a treatise which will be of much 
value to marine engineers. 


MILITARY AMBULANCE WAGON, 
Whew England engaged in war with Russia in 1854, the 


| ambulance arrangements, like many others relating tothe army 


at that time, were in a very imperfect state. There were, it is 
carts and wagons, but they were not at 
the proper place when wanted, and were, moreover, capable of 
considerable improvement. The recent war on the Continent 
has served again to draw attention to our deficiencies in this 
respect, and the War Department has of late been == 
improving our war matériel in general, and our 

i ts in this latter 
been carried out for the War Office 


H. Bayley and Co., of the Steam Wheel Works, Newington 

Causeway, who have manufactured a number of ambulance 
| wagons for the army. This wagon is illustrated in the annexed 
engraving, and is of light construction, weighing only 10 cwt. 
| Fig. 1 is a side elevation, Fig. 2 a plan, and Fig. 3 an end view 
| of the wagon. In appearance it is « combination of a light, low 
| van and an American pleasure car. The body measures 8 ft. 
| 6in. in length, by 4 ft. 6 in. in width, the measure over all, with 

the rear seats down, being 12{ft., and the extreme width over 

the axles 5ft.6in. The height from the ground to the — 
| the framing is 5 ft., and to the top of the covering 7 ft. 9 in. 
| The sides are attached to the bottom framing by hinges, which 
allow them to be folded inwards for convenience of ing for 
transport by ship. Along the tops of these sides, and standing 
out from them at an angle of 45 deg., are floating raves on 
which the soldiers’ knapsacks, guns, and other light baggage 
can be carried. These raves are also hinged, and fold inwards 
with the sides. The wagon is fitted with four movable seats, 
each capable of seating two persons, and it can be used for 
carrying men who may fall out of the ranks when on the march. 
The seats are removed when the wagon is required to eye! 
the wounded men, of whom it will hold two stretched at full 
length. ‘hose who are not seriously wounded can sit beside 
| the driver as well as on the folding seat seen to the rear of the 
wagon. Fig. 4 shows the body with the central stanchions and 
eyes, to which the stretchers are strapped, as well as to the 
sides of the wagon. Fig. 6 is a view of the body as removed 
from off the under carriage, and folded for shipment. Ar- 
rangements are made fur attaching two small cisterns to the 
front part of the under carriage, so that a supply of water is 
conveyed to the wounded. The wagon is well adapted for the 
purpose for which it was designed, and the War Office autho- 
rities have shown their appreciation of it by giving Messrs. 
Bayley an order to construct a number for our troops. 

Bearden the military ambulance wagon, Messrs. Bayley and Co., 
have designed a very convenient bospital ambulance van, which 
is largely in requisition at the present time. ‘he van is of the 
light enclosed YP, and provision is made in it for the patient to 
recline comfortably, accompanied by two or more attendants. 
The patient can be lifted inte or out of the van without his 
| position being disturbed. The van is well ventilated both at 

the sides and top, and runs lightly, being carried om springs. 
| The necessity for an improved means of conveyance for invalds 
| has been widely experienced and frequently advocated on sani- 
| tary grounds, and we understand that wherever this ambulance 
| Van bas been used it has been of. An examination of 
| one of these vehicles at Messrs. _— works convinces us of 
| its adaptability to the purpose i an opinion which an 

inereasing demand for it confirms. 


Tue Atapama asp Cuatrasooga RartRoap.—Advices 
from Mobile state that the Alabama Chattanooga 








Rail- 
Messrs. E. | road has been completed, and is open for traffic throughout. 
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LESSWARE’S HYDRO-EXTRACTOR DRIVEN BY DIRECT-ACTING ENGINE. 
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DEFECTIVE 


Sar wc ve a. ~~... 
facilities for cleansing them, and, as they are madé Without’! 
stays, there are no obstructions to impede the free 
of the molasses in sugar drying, whereas in baskets made in | 
the ordinary way lumps of s rupy material collect next the | 
stays. The machines are fit with a simple brake, as 
Seat, mc oaage d the mbtion of the cage, and, when made 
or sugar drying, a steam jet directed against the cage is 
also provided for softening ike materials. sf 
_ Owing to the excellent workmanship and great care taken 
im securing @ perfect balance for the moving parts, the 
machines we have described run with an entire absence of 
that noise and tremor with which the working of but too 
many ordinary centrifugal machines driven — is asso- 
— bh ee ~~ examined one of t machines 
ope:ra at Mesers. J. and H. nne’s works, and 
although fixed to a slight brick yt the tremor 
was scarcely ible even when the hand was placed on 
the casing while the machine was running at full speed. | 
Messrs. J. and H. Gwynne also make these machines without | 
engines attached, and with fast and loose pulleys at the end 
of the driving shaft, the other details remaining the same. 
Except under s ial circumstances which may occasionally 
arise, we it far better, however, to drive such ma- | 
chines direct by an independent engine, as in Sean 
we illustrate. With an engine properly constructed 
powey Se eli the cost for wear and tear will cer- | 
tain] ae pF eae We wpare Aen less chances of | 
break ; alt i ind es eeal | 
& well-constructed larger engine driving a number of | 
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Umbeyla Campaign “made it painfully evident that we’ 


ought to have had a railway at Peshawar,” the necessity of 
making such a railway, and that immediately, has not yet to 
his lordship’s knowledge been fully recognised. 
besides himeelf will certainly be “ surprised to find the com- 
pletion of the railway to Peshawar put down in the financial 
scheme for 1885, and the completion of the Indus line for 
1890.” We can only hope that there is some mistake in these 
figures. To defer the Peshawar line for 15 and the Indus 
alley line for 20 years more were a blunder beyond excuse. 
If any lines call for early completion, it is these two, which 
would bring the Punjab into swift communication with 
Bombay and Kurrachee, and guard our north-western and 
western frontiers from the worst dangers of any sudden at- 
tack. “ Rather than see such a fatal delay,” writes Lord 
Napier, “1 should submit to any minor evil, such as a break 
of gauge. For instance, a narrow gauge might, 1 believe, 
be laid on the Lahore and the Peshawar road to complete 
the pre pe = i = one P sag without turn- 
ing as fi earth, wou y ue i — 
security and y of t pert by the time pain 
line . . . . would be advanced to that point.” The “ minor 
evil of a break of gauge his lordship will have to submit to 





asitis. Let us hope that t this evil, which is in 
<= Sinde than the upper Punjab line, not be 

the far greater evil of an unwise and needless delay in 
completing the line to Peshawar. Any sort of if 


at once, would in this case be preferable care 
possible line deferred for 15 or 20 years.— A/ten's Indian Mail. 
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worked some mechanical contrivance for propulsion, , cases deficient, or even wanting, but this is only in | H. Bayley and Co., of the Steam Wheel Works, Newington 


until the object of attack was reached, and the col- 
lision occurred. 


| those cases where the returns are insignificant, or 


| the services irregular. It is probable that the pub- | 


| Causeway, who have manufactured a number of ambulance 
| wagons for the army. This wagon is illustrated in the annexed 
| engraving, and is of light construction, weighing only 10 cwt. 


Nevertheless, in looking over the illustrations | lishers of this Directory would have considerably | Fig. 1 is a side elevation, Fig. 2a plan, and Fig. 3 an end view 
that — the ‘* Tactics,” one is struck with | extended its limits and increased its list of localities, | of the wagon. In appearance it is « combination of a light, low 


the quiet indifference of the threatened ships, 
which we are led to imagine would permit a hostile 
vessel, half their own size, to approach within easy 


rifle range without sending her to the bottom. If | 


it was stated that such an operation was attended 


with equal chances of destruction to destroyer and | 


destroyed, we could understand it; but, on the 
contrary, it is hinted that the service would not be 
an exceptionally dangerous one 

These same illustrations, executed by Messrs. 


Kell Brothers, are excellent sketches in litho- | 


graphy, especially the last one, which represents 
the annihilation of a whole fleet of armour-clads 
by a number of torpedo ships, which deal death 
and destruction around, and apparently with as 


much security as if they ‘had the receipt of fern | 


seed, and walked invisible.” If this picture were 
only historical instead of anticipatory, how interest- 
ing it would be! 

The publishers have spared no pains in the style 
of finich of Captain Harvey's book, which is, in- 
deed of interest and of value. but it is a pity that it 
is so carelessly and crudely written 


Street's Indian and Colonial Mercantile Directory. 
G. Street : London, 1871. 

Street's Indian and Colonial Mercantile Directory 

is by this time so widely known and highly ap- 
weapon, that it needs but little recommendation | 
rom us. Nevertheless the edition for the current 

year which has recently been issued, deserves an- 
nouncement as well as a record of the fact that it 
has been considerably amplified. It contains a clas- 
sified list to 182 different towns and districts, and 
to most of these are added particulars of the trade 
returns, tariffs, populations, Ke , together with, as 
far as possible, information as to the time and cost 
of reaching the various localities named from 
England. Of course this information is in many 


| had they not been guided by the determination on] 

| to insert such information asis reliable. With eac 

| succeeding edition, however, it is probable that 
agente for judiciously extending the work 
will be afforded them, so that we may hope to see 
| it ultimately far more comprehensive even than it 
| is at present. 

The Manual of the Hydrometer, &ce. By Liowex Swrrr, 


chinery Afloat, Royal Navy. Portsmouth : 


| Inspector of 
| Griffin and Co. 
| Tuts is a handy little manual containing, in addi- 
tion to other information, many useful practical 
hints. It may be said to consist of four parts, the 
| first dealing with the hydrometer, its history, con- 
struction, and practical use ; the second treating of 
| the causes and prevention of boiler priming; the 
third relating to oxidation in boilers—its cause and 
| prevention ; and the fourth, containing directions 
for the management of boilers and superheaters. 
Finally, there are added tables of the specific gravi- 
ties, weight of constituents, specific oy &c., of 
sea-waters of different densities. The various sub- 
jects we have mentioned are all dealt with in a 
thoroughly practical style, and, altogether, Mr. 
Swift has produced a treatise which will be of much 
value to marine engineers. 


MILITARY AMBULANCE WAGON, 
When England engaged in war with Russia in 1854, the 


| ambulance arrangements, like many others relating tothe army 
| at that time, were in a very imperfect state. There were, it is 
| true, both ambulance carts and wagons, but they were not at 


the proper place when wanted, and were, moreover, capable of 
considerable improvement. The recent war on the Continent 
has served again to draw attention to our deficiencies in this 
respect, and the War Department has of late been in 
improving our war matériel in general, and our am 

service in particular. The practical ira ts in this latter 
respect have been carried out for the War Office by Messrs. E. 


van and an American pleasure car. The body measures 8 ft. 
| Gin. in length, by 4 ft. 6 in. in width, the measure over all, with 
the rear seats down, being 12{ft., and the extreme width over 
the axles 5ft. 6 in. The height from the ground to the top of 
| the framing is 6 ft., and to the top of the covering 7 ft. 9 in. 


4 The sides are attached to the bottom framing by hinges, which 


allow them to be folded inwards for convenience of ing for 
transport by ship. Along the tops of these sides, standing 
out from them at an angle of 45 deg., are floating raves on 
which the soldiers’ knapsacks, guns, and other light baggage 
can be carried. These raves are also hinged, and fold inwards 
with the sides. The wagon is fitted with four movable seats, 
each capable of seating two persons, and it can be used for 
carrying men who may fall out of the ranks when on the march. 
The seats are removed when the wagon is required to convey 
the wounded men, of whom it will hold two stretched at full 
length. Those who are not seriously wounded can sit beside 
the driver as well as on the folding seat seen to the rear of the 
wagon. Fig. 4 shows the body with the central stanchions and 
eyes, to which the stretchers are strapped, as well as to the 
sides of the wagon. Fig. 5 is a view of the body as removed 
from off the under carriage, and folded for shipment. Ar- 
rangements are made for attaching two small cisterns to the 
front part of the under carriage, so that a supply of water is 
conveyed to the wounded. The wagon is well adapted for the 
purpose for which it was designed, and the War autho- 
rities have shown their appreciation of it by giving Messrs. 
Bayley an order to construct a number for our troops. 
ides the military ambulance wagon, Messrs. Bayley and Co., 
have designed a very convenient hospital ambulance van, which 
is largely in requisition at the present time. ‘he van is of the 
light enclosed type, and provision is made in it for the patient to 
recline comfortably, accompanied by two or more attendants. 
The patient can be lifted into or out of the van without his 
| position being disturbed. The van is well ventilated both at 
the sides and top, and runs lightly, being carried on springs. 
| The necessity for an improved means of conveyance for invalid 
| has been widely experienced and frequently advocated on sani- 
| tary grounds, and we understand that wherever this ambulance 
| van has been used it has been of. An examination of 
| one of these vehicles at Messrs. Bayley’s works convinces us of 
| its adaptability to the purpose intended, an opinion which an 
increasing demand for it confirms. 


Tue Atapama asp Cuatrasooga Rarttroap.—Advices 
from Mobile state that the Alabama and Chattanooga Kail- 








| road has been completed, and is open for traffic throughout. 
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LESSWARE’S HYDRO-EXTRACTOR DRIVEN BY DIRECT-ACTING ENGINE. 
CONSTRUCTED BY MESSRS. JOHN AND HENRY GWYNNE, ENGINEERS, HAMMERSMITH IRON WORKS. 





Ws give, above, a perspective view and a vertical section 
of a particularly neat arrangement of centrifugal drying 
machine, or hydro-extractor, made, under Lessware’s patent, 
by Messrs. John and Henry Gwynne, of the Hammersmith 
Iron Works, Hammersmith. What may be termed the 
framing of the machine consists of a casing, having cast in 
one piece with it the brackets for supporting the ings 
for the driving shaft and vertical spindle, and having fixed 
to it on one side the engine by which the machine is driven. 
The details of this engine—which, in the case of the ma- 
chines with a 30 in. basket, has a 44in. cylinder with 4} in. 
stroke—are of a similar pattern to those used by Messrs. J. 
and H. Gwynne for driving some of their smaller centrifugal 
pumps, the bearing surfaces being al] unusually large, ample 
means of Jubrication being provided, and the parts being 
carefully balanced, so that the engine can be 1un at a very 
high speed without causing vibration. The connecting rod 
is coupled to a disc crank at the end of the main drivin 
shaft, this shaft carrying a cast-iron bevel friction wheel, 
which, by means of a spring, is kept in close contact with a 
friction pinion on the upright spindle, as shown in the 
vertical section. In most of the machines constructed by 
Messrs. J. and H. Gwynne the bearing surface of the friction 
= consists of compressed paper, this material being 
ound to answer well. 

The basket containing the materials to be dried is not fixed 
on the upright spindle, but rests upon a cone, as shown in 
the vertical section, being merely held in its place by a 
simple locking stud. This is an im nt feature in the 
arrangement, as it enables a basket containing dried ma- 
terial to be lifted out and replaced by a full et contain- 
ing materia] to be dried, with but a very brief stoppage of 
the machine. Thus, by providing a sufficient number of 
extre baskets, a machine may be kept in almost continuous 
operation, whatever may be the nature of the material to be 
dealt with, while a great deal of manual labour is also saved. 
The fact of the baskets being removable also, gives great 
facilities for cleansing them, and, as they are made without 
stays, there are no cietwentions to impede the free passage 
of the molasses in sugar drying, whereas in baskets made in 
the ordinary way lumps of syrupy material collect next the 
stays. The machines are feton with a simple brake, as 
shown, for arresting the mbtion of the cage, ak when made 
for sugar drying, a steam jet directed against the eage is 
also provided for softening the materials. 

Owing to the excellent workmanship and great care taken 
m securing a perfect balance for the moving parts, the 





machines we have described run with an entire absence of 
that noise and tremor with which the working of but too 
many ordinary centrifugal machines driven belts is aseo- 
ciated. We have ourselves examined one of these machines | 
im operation at Messrs. J. and H. Gwynne’s works, and | 
although fixed to a very slight brick foundation, the tremor 
was scarcely ible even when the hand was placed on 
the easing while the machine was running at full speed. 
Messrs. J. and H. Gwynne also make these machines without 
engines attached, and with fast and loose pulleys at the end 
of the driving shaft, the other details remaining the same. 
Except under eee circumstances which may occasionally 
arise, we consider it far better, however, to drive such ma- 
chines direct by an independent engine, as in the example 
ve illustrate. With an engine properly constructed ee 
running at high speeds, the cost for wear and tear will cer- | 
tainly be less for belts, and there will be less chances of | 
breakdowns ; while although the small independent engines 
will undoubtedly use more steam per horse power developed 

than a well-constructed larger engine driving a number of 


machines, yet this loss will probably be more than compen- 
sated by the reduction of driving power required, the friction 
resistances of the belts and ing being entirely done 
away with. 








Exouise asp Prvessias Firtp Guys—A bronze 9- 
pounder meg tay pe gun, with carriage and —< 
ammunition, has, it will be remembered, been presen’ to 
the Prussian Government by the English Government. Mr. 
Hunter, a clerk in the War Office, has just returned to 
England from Hamburg, having delivered the gun complete 
to General von Gerstein Hohenstein, Commandant of Ham- 
burg and Altona, by whom it will be forwarded to Berlin. 
In return the Emperor of Germany has presented to the 
English one of the Prussian Horse Artillery steel guns on 
Krupp’s principle. ‘The gift has, however, been detained on 


THE SOUTH WALES INSTITUTE OF 
ENGINEERS. 

AGENERAL meeting of this Institute was held at the Assemb! 
Room of the Westgate Newport, on the 10: 
inst., the chair being taken by Mr. T. Dyne E., vice- 
president, in the unavoidable absence of the t. 

After the usual routine business had been through, the 
following gentleman were balioted for, and daly elected 
as members, viz.: Mr. F. W. Dunn, th ; Mr. C, H. James, 
M.E., Merthyr Tydvil; Mr. M. John, Merthyr Tydvil ; Mr.©. J. 
Sharpley, C.E, Allyheer, India; Mr. H. Harris, Nantyglo; Mr. 
Walter Lewis, Swansea; Mr. James Barrow, Maesteg; Mr. RB. 
A. Jobnson, M.E., Burmah; and Mr, D. Joseph, Dunraven, as 


graduate. 
The discvssion of papers, read at previous meetings was then 
with 


AsA 





the Dutch frontier, owing to the shells by which it is accom- 
panied being loaded with combustibles, the like difficulty in 
the other case being avoided by the projectiles for the English 
gun being sent out empty. Both guns are required for ex- 
perimental purposes, though both have in some points been 
superseded by more modern wrought-iron guns. They are 
both nearly the same in calibre, each throwing a 9 1b. shot, 
although the Prussian gun is nominally only a 4 5 
its capacity being measured by the size of the round shot it 
will carry: 





Rattwars 1n Inpra.—With regard to the State lines 
through Sinde and the Punjab, Lord Napier’s minute of 
the 7th of July, 1870, demands serious attention. Look- 
ing at the question of railways as a soldier, the Commander- 
in-Chief argues strongly in favour of continuing the broad 
gauge system from Kotree to Peshawar. He “could never 
see any good reason for cutting off a few hundred miles of 
difficult country out of a main line of 1500 miles, and rating 
its cost and probable returns separately from the whole line 
as a justification for not —e it.” Although the 
Umbeyla Campaign “made it painfully evident t we 
ought to have had a railway at Peshawar,” the necessity of 
making such a railway, and that immediately, has not yet to 
his lordship’s knowledge been fully recognised. 
besides himself will certainly be “ surprised to find the com- 
pletion of the railway to Peshawar put down in the financial 
scheme for 1885, and the completion of the Indus line for 
1890.” We can only hope that there is some mistake in these 
figures. To defer the Peshawar line for 15 and the Indus 
Valley line for 20 years more were a blunder beyond excuse. 
If any lines call for early completion, it is these. two, which 


| would bring the Punjab into swift communication with 


Bombay and Kurrachee, and guard our north-western and 
western frontiers from the worst dangers of any sudden at- 
tack. “ Rather than see such a fatal delay,” writes 

Napier, “1 should submit to any minor evil, such as a break 
of gauge. For instance, a narrow gauge might, I believe, 
be laid on the Lahore and the Peshawar road to complete 
the communication from Jhelum in one year, without turn- 
ing a spadeful of earth, and would pay its value in political 
security and economy of transport by the time the main 
line . . . . would be advanced to that point.” The “ minor 
evil of a break of gauge his lordship will have to submit to 


| as itis. Let us hope that to this evil, which is greater in 


of the Sinde than the upper Punjab line, will not be 
added the far greater evil of an unwise and needless delay in 
completing the line to Peshawar. Any sort of railway, if 
ond at once, would in this case be preferable to the 
possible line deferred for 15 or 20 years.—A/len’s Indian Mail. 





| 


* In the absence of the writers no remarks were offered upon 
the following papers: On the “ Forest of Dean Coal Field,” by 
Mr, Arnold Shoes; on the “Cleveland Iron Stones,” by Mr. 
Thomas Allison ; on the “ Cleveland Iron Furnates,” by Mr. E. 
Williams; on the * Application of Blast at a High Tem re 
to Blast Furnaces of Moderate Elevation,” by Mr. T. Whitwell; 
on “ Meteorological Influence upon Mine Ventilation,” and on 


“ Recording Ventilation Regi )” by Mr. W. Morgans. y 

Upon Mr. E, W. Richardy pon on “ Bérard’s Coal-Wasn- 
in shine” an interesting discussion eusued, 

Ur. Birbeck said thet sinee the last mecting he had made 
some experiments in coal washing wit’: Bérard’s machine, Tho 
coal selected for the experiments was ot a dirty character. 

There are two separate outlets from the 
carrying away the waste water from the shale or rubbish boxes ; 
the other for conveying away the 
with the washed coal, and which is conducted into, 
and through a series of four catch pools peers Nite eat toruy 
waste. The pe sinfir Sy om — these catch pools depos” oe 
the greater portion of the fine particles of coal held mechauy 
in suspension, and carried over with the water from thew 17 
The remainder, containing a of very # poearthy 
matter, fe allowed ry wit ~h, waste water. * 7 

The following ves result of thre 
made with these machines at Park Colliery: 4 experimeats 


c+ 28 } 


3 5 Coal carried away and ao 
by waste water. 
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war. 11 6241 103.3! 92.1 921| 621/200; 1018 
July 7 6629) 632.9| so93 134 |200/ 1067 3a.46 
Dec. 14 5611) 696.0| 610.0) 5100 | 1.16 | 200 (not taken)! 29.35 





From the 17th of October to the 19th of November inclitsive, 
the washed coal from the machines 8577 ich 
the cost was as follows : wa ors 4 ary 











* This paper was published by us on page 122 of ser ninth 
volume. 
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debituminised the coal, and the slip cleavage becomes more 
regular, 
The upward gradation of change from the lower to the upper 
seams of coal, travelling westwards, along their northern out- 
crop, ia rr markably uniform; and the Usa ppearance of the 
“ sulphur gil” and successively decreasing devituminisation of 
the coal is in exact proportion to the spprarance and develop- 
ment of the slip cleavage therein. In fact, the further this 
question is inquired into aud discossed, the more he believed it 
would substantiate the theory he had ventured to suggest in bis 
pete oh..thedaxel t of the ™ slip cles- 








CTIV 
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| ated —— “Te 
practical working before the Institute, and would xi gets Pe RR A 


—— for the next meeting. He found the coa 
rom the last caich pool as good as that in the first, producing 
Spare coal, and very good coke is mace from the washed coal. 
The cost of labour is about 34. per ton, and he thought the loss 

coal in washing was equal to about 4d. per ton, giving a total 


. of 74. per ton. 
cost = 


“ Chairman said the discussion on this important subject 
sue to him to be of a very valuable character, and at this 

t vious meeting had elicited much information. They 
and the pre. ceed to the next paper, on “ The Neath Mineral 
would ny ‘r. W. Thomas Lewis, C.E., and Mr. Morgan 


ers 4 

2 * this paper, read at the last meeting, is a 
The Chairman ~- had not yet been discussed, and in the 
ee i th writers, he thought it had better be 
marned to the next meetiPp «.. was that of Mr. T . 
he vext for dwevsm. . ngene 
Joseph's, on The Canging Chat eter of the Coal, from Bitu 
Mr A denna me by the Gesvotary,” “2nsidered that the 
cid aod angie t,o The cing arn, fe Sa 
seams of from Tredegar westwards to the ‘athiag the 
triets was the best test they could spply in » teanives 
ebanging character of the coal, and the more that he. a the 
imto the subject, the-more he was satisfied of the truth o ss 
that be had nded in aie thet this gre 
change is the result of magnetic, or galvano-magnetic aption ; 
and Ee comaien to predict that, upon fuller examipatjon, the 
cha’ in the whole of the beds of the sedementary formations 
will be found to be the record of the terrestrial magnetic action 

at all time. iH. 
Se eeee af Tielage te ot cleavage in the coal is ir- 
jar and indistinct, and the w vertical structure of the 


cant in covered by the“ sul ur git.” Bat as we come west com, 


obtained | 


the meuibers, the discussion would be adjourned unt we ovae 
meeting. 

A paper by Mr. T. Dyne Steel, C.E., on “The Machinery 
employed at the Silver Mines of Cerro de Pasco, Peru,” thea 
came on for discussion. 

The Chairman stated that the engines were intended to be 
worked at a pressure of 50 Ib. to 60 lb. per square inch on the 
boilers; but from a report he bad received from the mines, he 
found that the pressure used was only 30]b., and that this 
arose from a fear on the part of the workmen out at the mines 
that if they loaded the valves to the higher pressure it might 
endanger the boilers, consequent upon the high elevation abuve 
the sea at which they were sit . The result of using this 
low pressure was a very large consumption of coal per horse 
power developed by the engines. He immediately sent out in- 
structions to work the boilers and engines at the higher pres- 
sures, and bad since received intelligence that the consumption 
of coal had been reduced by one half. He was of opinion the 





high elevation would have no effect in the working of the |i 


boilers; he should be glad to hear the views of some of the 
mechanical engineers on this poiat. 

Mr. Huxbam said he thougit tue effect upon the boilers work- 
ing at such high elevations as compared with similar boilers 
working at the sea level, and both equally weighted on the 
valves, would simply be an additional strain thrown upon them, 

ual to the difference of the pressure of the atmospheric 








the * sulph in all the lower coals, 
a donbtless by the same action and heat which partially 


column at the two 
Mr. H. M. Maynard said it would make no difference to the 
boilers #y more than it would in the case of a mau working in 
‘d ~ who could go through his res — and per- 
hie duties, even under a pressure per square 
rat 4 be any detrimental effect. He believed that a boiler 
ought to work s$ Weil on the top of a high mountain as under 


alr. ‘ 
. Murphy did aot agree with Mr. Maynard that the boiler 
would arg te | under apy difficulty, nor that men could work 


under highly compressed air without ill effects. He had seen 
men brought up when working under compressed air at the 
foundations of the Chepstow Bridge, suffering from bleeding at 
the nose and ears, and this under pressures of from 20 lb. to 
40 Ib. and 50 Ib. per square inch. 

Mr. H Rpthowe one poten wend have to bear an 
exira pressure equal to i of the atmospheric pressure 
on the top of the mountain and the sea level. 

The Cbairman suid that, if the safety valves were properly 

tase, the difference would be accounted for. 








A hougiit the outside ype would have its effect 
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ng,” as cireum- 

ater drainage of 

orked, as far as 

system of work- 

siggy luction, and en- 

hanee profits. All thé comers w...——, _ j by the terms of 

their respective leases, almost without exception to leave solid 

barriers of coal all round the boundary of their “ takings” so a5 

to separate each by a solid barrier of unbroken strata from its 

surrounding collieries, and in every case these collieries were 

more or less isolated, an afforded no free and natural drainage 
of the gas upwards. 

The writer then gave abundant statistical returns, to show 

that all the more disastrous explosi that have occurred iv 


colliery owners, it would at the 
mately greatly enbance th ived 

aod thas directly benefit the jandlords. And he saw no ressoa 
why such sn apportionment, so conducive to the 
of the cominunity, should not form a legitimate 
enactment. 
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The paper, which throughout showed a deal of careful 
thought and research, was illustrated b showing the pre- 
sent systems of working contrasted with that suggested by the 


writer. 

A vote of thanks was passed to the author, and the discussion 
of the paper postponed until the next meeting. 

Time was tooshert to allow the secretary reading Mr. H. W. 
Pendred’s, C.£., paper on “ Wire Tramways,” which was very 
fully illustrated by plans, model, &e. and it was therefore taken 
as read, and its discussion post; ‘ 

After the meeting the members dined togethtr at the West- 
gate Hotel, being joined by the mayor (Mr. J. Hompmay) town 
clerk (Mr. H. Woollett), and other gentlemen. 








PARLIAMENTARY NOTES. 
From an answer given by Mr. Monsell to Sir John Hay in 
the House of Commons on the 11th imst. on the subject of 
braie, it appears to be a preparation of coal tar for telegraphic 


insulation, and which was unsuccessfully imented upon 
by the Dutch Government some five Jeane gee ‘Lhis sub- 
stance has been submitted to the telegraphig department of 
the Post Office ‘and the electricians are @xamining into its 
merits; the Dutch also are experimenting afew with it. 

At the same sitting Mr. Corry asked the Lord of the 
Admiralty whether he would lay upon the table the Con- 
structor’s report explanatory of the modifications which were 
to be introduced into the designs of the Thunderer and the 
Devastation ; also the answers given by naval officers to the 
Committee, and the evidence the Committee 
relative to those two ships. Mr. Goschén explained that in 
both cases the matter wes of a confidential nature, and could 
not at present be laid before the House. 

On the 16th inst., upon the order of the day for the second 
reading of the Tramways Provisional Orders’ Confirmation 
Bill, Mr. Sclater- Booth took occasion to object to the power 
which it would confer on local authorities to construct tram- 
ways into the very heart of the Oity, some of which were to 
be brought as far as Charing-cross and Parliament-street. 
Mr. Chichester Fortescue said that the Board of Trade had 
brought in this Bill in obedience to the Act of last Session. 
Ample notice had been given of the Bill, and no petition had 
been presented against it even by the shopkeepers and others 
on the route, who were most interested, Mir, Dodson stated 
that full opportunity would be given to hon. members to op- 

we the provisional orders, and also i 
before a Select Committee, if 
that the House would not commit itself to anything by 
agreeing to the second reading, which was then agreed to. 

At the same setting in answer to Mr. Akroyd, Mr. Bruce 
stated that a Bill having the effeet.of abolishing the Work- 
shops Regulation Act, 1867, would be introduced in a few 
days. 

On the 16th inst., in the House of Lords, the Earl of 
Lauderdale complained that the coal supplied to the navy, 
and which he called Baxter's mixture, was not equal to the 
requirements of the service, and, im fact, was a very inferior 
coal. The Karl of Camperdown stated that the opinions of 
naval officers were divided upon the subject of this mixture, 
which, however, had given very good results from searching 
trials which were still being carried out, and until the ex- 
periments were reported it was intended to use Baxter's 
mixture, which mixture the head of the steam reserve was in 
favour of. 

In the House of Lords, on the 17th inst., Lord Cairns 
asked when it was intended to erect s building for the re- 
ception of the British Museum natural history collection on 
the piece of ground at South Kensington made over to the 
nation by the Commissioners of the Exhibition of 1851; 
under what license or authority a portion of such ground 
had been oecupied by refreshment booths in connexion with 
the Royal International Exhibition ; whether such oceupa- 
tion was to be permanent; whether the Government were 
aware that carpenters and other workmen bad been at work 
on such pine during the three last Sundays; and whether 
steps would be taken to prevent the continuance of the use 
of public property in this manner. The Duke of St. Albans 
replied, on behalf of the Board of Works, that the final plans 
were now being prepared for the museum; that refreshments 
were necessary, and that the First Commissioner of Works 
had lent a little strip of land to be devoted to such purposes, 
and that he was not quite sure that the workmen bad pro- 
faned the Sabbath, Earl Granville adding in effect that if it 
really was so, he was sure the contractor, on being communi- 
cated with, would undertake to be a good boy for the future 

On the same day in the House of Commons, Lord Elcho 
asked the Secretary of State for the Home Department, 

whether it was his intention to separate the metalliferous 
from the iron and coal mines, in the Mines Regulation Bill. 
Mr. Bruce replied that the Biil had reference to iron and 
coal mines only, and that the metalliferous mines would be 
dealt with in a separate measure. 

On the 18th inst., in answer to Mr. Jones, Mr. Monsell 
stated that the eontract between the Post Office and the rail- 
way companies having wires to Liandilo, Liandovery, and 
other towns in Carmarthenshire, bad just been completed, 
and that the wires necessary to connect the railway with the 

t-offices were being put up. At the same sitting, Mr. 

fren Hoskyns asked when they might hope to have the 
map of England completed, the one for Ireland and Scotland 
having been completed long ago? Mr. Ayrton said, assum- 
ing that the survey was pe it in future in the same 
manner as it had been in the past, it would take 14 years to 
complete the map of England. He was unable to state 
what might be the possible mode of carrying on the survey 
in future. 

On the 19th inst.,a question wes asked relative to the 
Metropolis Water Bill, but as we shall deal with the whole 
matter in separate articles, we shall not say anything further 
on the subject in our notes. On the same day, Mr. Monseil 

explained that the new Postage Lill would reduce the postage 
on parcels, and would, moreover, abolish the distinetion at 
present existing between closed and open parcels. 

In the House of Commons on Monday last, in answer to 


Mr. Chorley, Mr. Monsell anid that portions of the compensa- 
tion due from the Government to the ry aye companies 
hed been retained by the Post Office until settlement of 
ere Teg Sete Bla a 
an Y sum was 
1,248,001, and of that only 29,0007. i tom retained ; in 
the case of the United Ki Telegraph Company, the 
amount retained was 20,0001. out of 562,0001. 

At the same sitti ete olla to Sir H. 





was intended to ti the 
w Westminster Bridge on the 
south side. Earl Grapyille said it was not intended so to do. 
On the same evening the principal matter requiring notice 
here was the discussion om the London water supply excited in 
the House of Commer’, a motion brought forward by Mr. 
Kay-Sbuttleworth. this discussion, however, notwith- 
standing its importante we shall speak but briefly here as 
we intend to take an sey oPpectanity of dealing with the 
subject at length. Mx Kay-Shuttleworth on rising called 
attention to the reporté of the Royal Commissioners on Water 
Supply and the Pollution of Rivers, and quoted extracts 
tending to prove that the water at present supplied to the 
metropolis was very far from being of the quality which was 
desirable. . Next be at various schemes which 





Thames Embankment’ 





have been brought ard for London from 
distant sources such as Wales and istricts of 
Cumberland and Westmoreland, and, dismissing these 


schemes as too expensive, he went on to argue that an effi- 
cient supply could be obtained from the chalk formation of 
the London basin, it being by him that the water 
derived from this source should be softened by Clark's weil 
known process. Passing then to the second part of his sub- 
ject, he proceeded to advocate the constant su ne 
and quoted statistiesin of his arguments. Hy 
he concluded by moving! Pantin the opinion of this House, 
the water supplied to householders in London be 
derived from pure sources and should be delivered ow the 
constant system.” This motion was seconded by Dr. Play- 
fair, who supported Mr. Kay-Shuttleworth’s statements. 
Next came Mr. Clay, who although to some extent agreeing 
with Mr. Kay-Shuttleworth argued that the impurity of the 
water at present supplied to the metropolis was overrated, 
and also affirmed that the water works companies 
were far from being such — bodies to move epee 
to be popular! onennety . Hardy, in a sensible speech, 
inbed tows Ae to those of Mr. Clay, and, moreover, 
argued that the House was not a fit tribunal tv decide upon 
such questions, but should be guided by the reports p 

by special committees. Then came dir. Bruce, who g 

over matters but ht forward no facts of importance on 
either side, and after him Mer. D. Dalrymple and Mr, 
A. W. Young, both of were to Mr. Kay- 
Shuttleworth’s motion. Next-Mx.Cave after a few rom 
moved “the previous question,” an amendment which was 
seconded by Mr. MeOullagh Torrens whose speech was to 
the effect that there was not much to grumble at in the 
present supply. Sir J. Lubbock, who was the next speaker, 
advocated deriving the supply from the chalk, and after him 
came Mr. Cawley, who coneurred in the observations which 
had been matle as to the impropriety of the House passing 
an abstract resolution on the subject. Then Mr. Kay- 
Shuttlewerth offered to withdraw his motion; but this was 
objected to by Mr. Crauford, and finally the discussion was 
terminated by the Speaker putting “ the previous question,” 
which was carried. 


PRIVATE BILLS IN PARLIAMENT. 

On Thursday week the following Private Bills were read a 
third time in the House of Lords, viz: The Clayhithe Bridge, 
the East Cornwall MineralRailway, the Glasgow and South- 
Western Railway, the Lancashire aud Yorkshire, and London 
aud North-Western Railway Companies, the North-Eastern 
Railway, the Londonderry and Coleraine Railway, the Great 
Western, Bristol and Exeter, and South Devon Railway 
Companies, and the Metropolitan Railway Bills, In the 
House of Commons the following Bills bave passed the 
third reading, viz: The Bradford and Thornton Railways, 
the Great Northern Railway, the London and 4 weg 
Railway, the North British, Arbroath, and Montrose Railway, 
the Waterford and Wexford Railway, the Holborn Viaduct 
Station, the Kent Coast Railway, the North British Railway, 
and the Euston, St. Pancras, and Charing-cross Railway 
Bills. 

Before the House of Lords C ittee on Unopposed Pri- 
vate Bills om the 19th inst., the preambles were proved of the 
Muswell Hill Estate and Railways and the Leddondony and 
Coleraine Railway Bills. 

Before the House of Commons Committee in Group 6 the 
Coal Owners’ Associated London Hailway Bill was further 
proceeded with, when Mr. Denison was heard to address the 
Committee on behalf of the Great Northern Railway Com- 
pany against the Bill. Mr. Rodwell was heard in reply on 
the whole case, when the chairman stated that the Committee 
would reserve their decision till Tuesday. In Group M_ the 
Albert — Bill was commenced and adjourned. This 
was an application for extension of time, and the parti- 
eulars of the case will be found in detail on another page. 
In Group 11, the clauses of the North Metropolitan 
Tramways Bill were agreed to, and the London Street 
Tramways (Extensions, &c.) Bill proceeded with, and at the 
close of the promoters’ case adjourned. This is a Biil to 
authorise the London Street Tramways Company to con- 
struct tramways in the Edgeware and Uxbridge roads, Ox- 
ford-street, Holborn, Marylebone, and Euston, and City 
roads, Albany-street, Portland-place, Regent-street, Totten- 
ham Court-road, Farringdom and Blackiriars roads, Stam- 
ford-street, &e., with a gauge of 4ft. 8jim. The length of 
the new proposed line is to be 40 miles 40 chains, aud the 








proposed capital by shares, 500,000/., aud by joan 125,000L 





not proved of the 
Bill. The clauses were agreed to 


in the 
Western Junction Railway (No. 2) Bill. In Group 11, the 
ble of the London bees Tramways Extension, &c., 
Sill was peovad, end the alakaat puecneded witht 








i chairman, 
| ceedings, enid: “They would not be bribed by an advance 
of wages: they would have the nine hours pure and simple. 
y had a and 


| The noble example set them . 

| it behoved them, unless they wanted to be y 

| graced, to bring the movement to a J issue.” it will 
i remembered that when this movement wus begun we 
| arg 


desirability of referring the matter to arbitrators. 

| Most of the men at the various works on the 

| fyne have given in their notices to leave unless the nine 

hours’ movement is conceded, and in a short time if the 

question is not amicably settled there will be something like 

twelve thousand men out yen i 

serious matter, and if such a calamity—for calamity it, would 
thousands of : i 


| be to many families—can possibly be avoided 
| by referring the question te aa eaagey teat cage Abed 
mnasters men to adopt that course. In the iron of 


Why cannot « similar Board be for dealing with 
all matters in relation to capital labour in the engineer- 
ing trade which is of such magnitude? At Mi a 


18 the 
will for supporting the men in Newcastle. We 
cannot but think that the men would be satisfied to abide by 
the decision of a thoroughly independent arbitrator, and we 


have resolved to the ; stem which has 
been so crrnd cut by Mera Fox, Hd, and 
. Mills, e 
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£ «. 4, a, debituminised the coal, and the slip cleavage becomes more 

All labour 29 #16 or 1.95 per ton regular, 
Cont of stores for month > 6. ats The upward gradation of change from the lower to the upper 
4001. capital, at 20 erams of coal, traveling «est wards, along their northern out- 
per cent. tor in- 6134 “ crop, is remarkably uniform; and the disapprarance of the 
terret and depre- 4 » * “ sulpbur gilt’ and successively decreasing debitaminisatiou of 
Ctation, obs month the coal is in exact proportion to the appearance and develop- 
Coal for engine, &c., 6150 “5 ment of the slip cleavage therein. In fact, the further this 
30 tons at 4s. 6d. } Ce eae) question is ing into aud disevssed, the more he believed it 
alumi would substantiate the theory be kad ventured fo ia his 
Add ia eke paper, that the measure of the development of slip clea- 


For hes of coal by 
wasting, say.9 tans 


voce” im these coals apoears to be the measure or index of the 


7040 of 475 ,, di-appearance, or decompysitjod of the biumen evntained ia 





under highly compressed air without ill effects. He had seen 
men brought vp when working under compressed air at the 
foundations of the Chepstow Bridge, suffering from bleeding at 
the nose and ears, and this pressures of from 20 Ib. to 
40 Ib. and 50 bo, per square inch. 

Mr. H pa gi rey Se So ieon world have to bear an 
exira € equal to the di of the atmospheric pressure 
os tes tap at Ges enatnln: Gath Yet one loved — 

The i suid that, if the safety valves were properly 
ease, the difference would be accounted for. 

t the outside ure would have its effect 





‘in the sate working of the boiler. them suppose an extreme 


case of two each loaded to 50 ib. pressure, and that each 


per a &. ther, of these boilers was encl sed in an air-tight chamber or box; 

_—~ Mr. Bassett asked if he understood Mr. Joseph to gay there | then let them, in one, compress the air surrounding the boiler 

Total cost per tom of wasbed coal 776 Was nO ee in No, rt bain of coul? be grag rion Ib. ator inch, a the ner Ere 

_| Mr. T, Joseph said he an p- In the one case atmospheric pres- 

an ne of unwashed coal, passed into the ma-| M17 W Gale asid be shold like toask the writer of the paper | suse qutaide woul be more than the safety valve was loaded st; 

Enel ead telah ke en > i came _| whether the anal, in from toantbracite, was | in the other the boiler would have to resist an additional pres. 
Rabbish, from rubbish boxes, sent 3d oo! mach influenced by thet out of the old red sandstone? The Oe See } 

io the rubbish (297 tons) 7.5 author had asserted ia bis , that at acertain place the coal . 0 i‘ only extra danger or pressure 

Carried away and by waste ‘ % changed its character with the thinning out of the difference of the atmospheric pressure on 

water 13 old red aandessnss Sete SF ey rae t the sea level, amounting, in the 

acetic a = © Dibiaat yy 4 should take place. The had stated that he per, to 6 Ib. per square inch. 
106.0 considered the whole change teok place some cheinical examined the designs of this ma- 
: action. He would, therefore, like to hear the author's opinion. ly struck with the great engiceering 


An analysis of coke made from the sume coal before and after . Wi isted between the —_ ia the cha- 
washiug, and coked in each case for 48 boars, in similar ovens, Bhoe of daa auh ‘no aiedann out of the 

gave the follwing results. 2. At what period, or geographical epoch, did the change 
—|place? and in what masner did be sup 
>) im | occurred ? 


i 
i 
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leg 45 5 eanee 
Description i4ai . T. Joseph said the questions were very 
glib te alowinaaks Hi 34 an. 2 1 3 — aah Let bepallly deubead one abawer them. 
ee je | | He could ouly say the tbinaing sus - old red hon 
. —j— | — — — |_| coincident with the cbange co al; we cannot 
1, Unwashed small coal (as! n = | bppene eel nor can we penetrate deep into the eoit's crust 
iran ae) £8 100.00 | to wateh the great changes of the past, or intimate how they 
04) 7 


) +86 3.53 
2. Moderately washed coa! .. otielaee 1 


48) 71} 86) 100.00 
8. Well washedcoal ... ...| 91 


| “gs occurred, or at what e 
ae on bot ood Huxham said he thought there were many members un- 
— | avuidably absent that day who would de glad to discuss this 

We have, therefore, conclusively established the fact that, by | question ; it was, moreover, a np a deeply interesting, both in 
washing these coals, we obtain an excellent pure coke, contain- | a practical and pes rng view, and its investigation 
ing over 20 per cent. more fixed carbon than is to be found in | opened up such s wide for eareful inquiry, that be ry % 
coke made from the unwashed coal, “| further time would be well spent in its consideration. He, 

Mr. Truran said that, in wasbing a very dirty and friable | therefore, moved that the discussion be adjourned to the next 
coal with the machine at Dowlsi-, be found that the washed | meeting. 
coal delivered by the machine was only the “rough” smail, Mr. D. Thomas seconded the motion, which was carried 
most of the fine small cual, and fine dirt, With the water | unanimously. 
into the catch ponds, in the first of which he found good clean| The next paper brought wp for discussion was on “ Small 
sinall coal deposited, but in the others inferior coal, mixed with | Trams,” by Mr. T. Burns, 

a large quantity of dirt and sludge, so that there was a large | A long discussion ensued upon this paper, the writer's state- 
los= in the | ment that he had effected a saving of 8d, per ton by the use 

Mr. Birbeck said, in their experience, they did not find the | of snail trams being closely questioned. 
fine dirt, or sludge deposit, to any extent, in the catebpools,| Mr. D. Thomas brought forward a curious and exceptional 
Arter repented trinie, they found the small coal deposited in the | case in which be had worked a seam of coal, having an excellent 
catchpools averaged 10 per cent. of ash, whilst that carried | roof and floor, where in ali the level headings be had laid down a 
away by the was:e water, and lost, contained 29 per cent. of | 4 ft. 8} im. gauge of tramway and used trams carrying upwards 
ash, showing that the greater portion of the sludge passed away | of 2 tons of coal. The inclination of the strata was 20 jn. per 
with the water. ard, and the coal was delivered by inclines, down into the 

Mr. Huxham asked whether in the sample of coke from | soa. pd standing upon the levels. The coal was then taken 
“ well-washed coal,” in the analysis of which the fixed carbon | away without a second loading to the port of shipment. Although 
is given by Mr. Birbeck at 91.82, any portion of the small coal | an exceptional manuer of working a colliery, he had found it the 
deposited in the catch pools was used with the pure washed | cheapest mode, under the circumstances, and compared very 
coa! delivered from the machines, and, if so, what percentage? | favourably in general cost. 

Mr. Birbeck said the coke giving an analysis of 91.82 of fixed| Tne Coairman said this matter had been well ventilated at 
carbon was made trum pure washed coal, delivered from the | several past meetings, when the discussion was first brought oa 
machines, and did not contain any portion of the cou) deposited | by Mr. Brogden’s valuable paper on this subject, and subse- 
iy the cateh pools. The coke showing %4.87 of fixed carbon,! quently by the facts and figures brought forward by Mr. 
contained large admixture of coul deposited in the catch pools.| Murphy, Mr. Holmes, and Mr. Burns. He thought the dis- 

Mr. Edmond asked if the water from the machines carried | cussion had elicited many different opiuions from various mem- 
over aby pyrites to the cat b povls? for he would suppose that, | bers, and much valoable information. His own opinion was 
being heavier than the coal, it would be deposited very soon. | that the form of the tram sbould be governed by the seam of 

Mr. Birbeck said, we find that this is so, and that, when | coal in which it is intended to be used ; he thought the small 
pyrites is carried over by the water, it is always first deposited | tub tram was not suited for the Monmouthshire collieries, and 
ip the nearest part of the catch ; ool. | decidedly not for many parts of Glamorgaushire. The great 

Mr. Bassett said be was using a coal-washing machine at | int in South Wales was to produce good large coal at the 
Ashton, and should be MPpy to place his experience of its | least possible cost, aud be did not tuink it possible to effect this 
practical working before the Inatitute, and would prepare some | by using the email tab trams. In accordance with the wish of 
aye ate for the next meeting. He found the an obtained | the members, the discussion would be adjourned until the next 

rom the last caich pool us good as that in the first, producing | meeting, 

7 og? cual, and very good coke is mace from the washed coal.| A paper by Mr. T. Dyne Steel, C.E., on “ The Machinery 

The cost of labour is about 34. per ton, add be thought the loss | employed at the Silver Mines of Cerro de Pasco, Peru,” then 
coal in washing was equal to about 4d. per ton, giving a total | came on for discussion. 





displayed in their construction, 80 as to 





The Chairman said the great difficulty in the erection of the 
engines was the want of men. There was only one fitter to 
assist the resident engineer, but they, with the help of the 
natives, who are as ignorant, stupid, and lazy, as can be well 


| imagined, succeeded in getting the machinery put up in as per- 


fect working order as possible; and they were enabled to do 
this, chiefly from the parts having all been so perfectly fitted 
together before the machinery was sent out. 

ne Secretary then read a paper by Mr. Thomas Josepb, on 
“ Colliery Explosions in South Wales.” 

In this paper the writer stated that all judicial and other in- 
quiries into the causes and effects of colliery explosions have 
bitherto been of too superficial a cbaracter, dealing generally 
with the ordinary conditions of the collieries and circumstances 
of each case, rather than attempting to grasp the real difficul- 
ties of the question, and seek to ascertain the prime cause of 
such dreadful calamities. 

He then went on to state that up to about the year 1845 
almost all the larye collieries, on the tiery seams of the nortbera 
outerop were held exclusively by the ironmasters of the district, 
whe in working the minerals invariably commence their opera- 
tions at, or near, the outcrop, and worked the coal therefrom 
down to the deep, thereby breaking up and loosening the strata 
in such a way that it afforded tree and natural drainage up- 
ward for the firedamp liberated in the process of working. 

Up to this time, and ander this mode of working, the writer 

that no explosions involving serious loss of life occurred 
in the South Wales coal field, which immunity from these 
dreadful disasters he considered arose entirely from the mode 
of working, giving a free drai outlet to the gas. 

After this time, numerons collieries were established, 
principally on the fiery steam coals with the pits, in most cases, 
sunk as far tothe deep of the ive “ taking,” as circum- 
stances permitted, to provide for the effectual water drainage of 
the property, and to permit the coal being worked, as far as 
possible from the deep towards the rise, which system of work- 
ing was considered to lessen the cost of uction, and en- 
hance profits. All the cellieries were compelled, by the terms of 
their respective leases, almost without exception to leave solid 
barriers of coal all round the boundary of their “ takings” so a5 
to separate each by a solid barrier of uabruken strata from its 





@. of 74. perton. ; The Chairman stated that the engines were intended to be 
coat . Chairman said the discussion on this important subject | worked at a pressure of 50 lb. to 60 lb. per square inch oa the 
sue to nim to be of a very valuable character, and at this | boilers; but from a report he bad received from the mines, he 
appear vious meeting had elicited much information. They | found that the pressure used was only 30]b., and that this 
and the pre. ceed to the next peper, on “The Neath Mineral | arose from a fear on the part of the workmen out at the mines 
would pow yt ‘tr. W. Thomas Lewis, C.E., and Mr. Morgan | that if they loaded the valves to the higher pressure it might 
oa by vise as en endanger the boilers, consequent u pay ype abuve 
: this paper, att t meeting, is a| the sea at which they were situat The result of using this 
The Chairmaa ~—" had not yet been discussed, and in the | low pressure was a very large consumption of coal per hee 
writers, he thought it had better be | power developed by the engines. He immediately sent ont in- 
tien,” structions to work the boilers and engines at the higher pres- 
a any ye ~ was S Mr. Thomas aan ond bat aan seated epenegees Bot ao ceeneeie 
7 ‘eter of the Coal, from Bitu- | of bad been redu y one half. He was of opinion the 
Joseph's, on * The Changing Uhat» 
—— a by the Geeretary ’, ype that the prcared Nar pant nl be ghd te howe the views of some of the 
+ Tbomas sep he @ Various | mechanical engineers on this point. 
old and tangible test, of the coking So ok anthracite dis-| Mr. Huxham said he thought the effect upon the boilers work- 
seams of coal from eee eee _. jn» *tking the | ing at such high elevatious as compared with similar boilers 
tricte was the best test they he ee that be d2ired | working at the sea level, and both equally weighted ou the 
See See ace the eeeccmgerar es g the truth oo ‘he ss aes simply be m on came Deowe upon them, 
° y Che mere Aeew + : xt to the difference of t essure the atmospheric 
theory I bgt this “4 pr 
ae thes be ned pr roe Napllga Fag Lae ¥ eS column at the two places, . 
charge is t ly ym gene o Saller examination, the| @t- H. M. Maynard said it would make no difference to the 
= — ma po bode od oe cedsenntars formations | boilers #0 more thaa it would in the case of a man working in 
’ ay trial netic action compres 4 air, who could go through his respirations, and per- 
will be found to be the record of the terres’ mag) tg duties, even under @ pressure 49 Ib. si 
af all past time. 1 isi ae abv any detrimental efiett. He believed ‘et 0 boiler 
, : > ; i 
eat ets 8 Sera ci gts yhoo Mal se topo «gh oman we 
’ ” a. ° 
coal is covered by the “ sulphur gilt.” But as we come west | onphGe 1 53 oot agree with Mr, Maynard that the boiler 
ont tae ae Oe erie cat baat which portals would not work under 9py dificulty, nor that men could work 








high elevation would have no effect in the working of the |i 





surr jing collieries, and in every case these collieries were 


of the gas upwards. 5 Hi 
The writer then gave abundant statistical returns, to show 
that all the more disastrous ex that have occurred in 


mately greatly enbance themoney 
and thas directly benefit the landlords. And he saw no reaset 
why such su apportiogment, soconducive to the general interests 
of the cominunity, should not form a legitimate subject 
enactment. 
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The , which throughout showed a t deal of careful | Mr. Chorley, Mr. Monsell said that portions of the The examined were Mr. A. 
thought and research, was illustrated by plans showing tive pre- panies | Meet Bowwh, Mao Mr. I. Gore, and Me. W. 


sent systems of working contrasted with that suggested by the 


writer. 

A vote of thanks was passed to the axthor, and the discussion 
of the f postponed until the next meeting: 

nk ad soe to allow the secretary reading Mr. H. W. 
Pendred’s, C.£., paper on * Wire Tramways,” which was very 
fully illustrated by plans, model, &¢.,, and it was therefore taken 
as read, and ite discussion post 

Alter the meeting the members dined together at the West- 
gate Hotel, being joined by the mayor (Mr, J. Hompmay) town 
clerk (Mr. H, Woollett), and other gentlemen, 


PARLIAMENTARY NOTES. 
From an answer given by Mr. Monseli to Sis John Hay in 
the House of Commons on the 11th inst. on the subject of 
braie, it appears to be a preparation of coal tar for telegraphic 


insulation, and which was unsuccessfully imented upon 
by the Dutch Government some five seared. This sub- 
stance has been sulmitted to the telegrap ent of 
the Post Office ‘and the electricians are ¢xAminifig into its 
merits; the Dutch also are experimenting anew with it. 

At the same sitting Mr. Corry asked the First Lord of the 
Admiralty whether he would lay upon the table the Con- 
structor’s report explanatory of the modifications which were 
to be introduced into the designs of the Thunderer and the 
Devastation ; also the answers given by naval officers to the 
Committee, and the evidence taken the Committee 
relative to those two ships. Mr. Goschen explained that in 
both cases the matter was of a confidential nature, and could 
not at present be laid before the Hou:e. 

On the 15th inst., upon the order of the day for the second 
reading of the Tramways Provisional Orders’ Confirmation 
Bill, Mr. Selater- Booth took occasion to object to the power 
which it would confer on loca] authorities.to construct tram- 
ways into the very heart of the City, some of which were to 
be brought as far as Charing-cross and Parliament-street. 
Mr. Chichester Fortescue said that the Board of Trade had 
brought in this Bill in obedience to the Act of last Session. 
Ample notice had been given of the Bill, and no petition had 
been presented against it even by the shopkeepers and 
on the route, who were most interested. Myr. Dodson stated 
that full opportunity would beans to hon. to op- 

the provisional orders, also to persons interested 

fore a Select Committee, if they petiti to be heard, so 

that the House would not commit itself to anything by 
agreeing to the second reading, which was then agreed to. 

At the same setting in answer to Mr. Akroyd, Mr. Brace 
stated that a Bill having the effect of abolishing the Work- 
shops Regulation Act, 1867, would be introduced in a few 
days. 

On the 16th inst., in the Houseof Lords, the Karl of 
Lauderdale ¢omplained that the eoal supplied to the navy, 
and which he ealled Baxter's mixture, was not equal to the 
requirements of the service, and, in fact, was a very inferior 
coal. The Karl of Camperdown stated that the opinions of 
naval officers were divided upon the subject of this mixture, 
which, however, had given very good results from searching 
trials which were still being carried out, and until the ex- 
periments were reported it was intended to use Basxter’s 
mixture, whieh mixture the head of the steam reserve was in 
favour of. 

In the House of Lords, on the 17th inst., Lord. Cairns 
asked when it was intended to erect a building for the re- 
ception of the British Museum natural history collection on 
the pieee of ground at South Kensington made over to the 
nation by the Commissioners of the Exhibition of 1851; 
under what license or authority a portion of such ground 
had been oecupied by refreshment booths in connexion with 
the Royal International Exhibition ; whether such oceupa- 
tion was to be permanent; whether the Government were 
aware that earpenters and other workmen had been at work 
on such ground during the three last Sundays; and whether 
steps would be taken to prevent the continuance of the use 
of public property in this manner. The Duke of St. Albans 
replied, on behalf of the Board of Works, that the final plans 
were now being prepared for the museum; that refreshments 
were necessary, and that the First Commissioner of Works 
had lent a little strip of land to be devoted to such purposes, 
and that he was not quite sure that the workmen bad pro- 
faned the Sabbath, Earl Granville adding in effect that if it 
really was so, he was sure the contractor, on being communi- 
cated with, would undertake to be a good boy for the future 

On the same day in the House of Commons, Lord Eicho 
asked the Secretary of State for the Home Department, 
whether it was his intention to separate the metalliferous 
from the iron and coal mines, in the Mines Regulation Bill. 
Mr. Bruce replied that the Bill had reference to iron and 
coal mines only, and that the metalliferous mines would be 
dealt with in a separate measure. 

On the 18th inst., in answer to Mr. Jones, Mr. Monseil 
stated that the eontract between the Post Office and the rail- 
way companies having wires to Llandilo, Llandovery, and 
other towns in Carmarthenshire, had just been completed, 
and that the wires necessary to connect the railway with the 

t-offices were being put up. At the same sitting, Mr. 

yren Hoskyns asked when they might hope to have the 
map of England completed, the one for Ireland and Scotland 
having been completed long ago? Mr. Ayrton said, assum- 
ing that the survey was conducted in future in the same 
manner as it had been in the past, it would take 14 years to 
complete the map of England. He was unable to state 
what might be the possible mode of carrying on the survey 
in future. 

On the 19th inst., a question was asked relative to the 
Metropolis Water Bill, but as we shall deal with the whole 
matter in separate articles, we shall not say anything further 
on the subject in our notes. On the same day, Mr. Monsell 
explained that the new Postage Lill would reduce the postage 
on pareela, and would, moreover, abolish the distinetion at 
present existing between closed and open rels. 

In the House of Commons on Monday , in answer to 








others, fair, who supported Mr, Kay-Shuttleworth’s stat 


tion due from the Government to the companies 
hed bees retained by the Pest Cihostentil the eeicioenaas of 
outstar questions of t. In the ease of the British 
and Irish tic Telegraph Company, sum due was 
io eet oe ae had been noe 
the case J nit i Telegraph Com . 
amount retained was 20,0001. out of solooee — 

At the same sittin ais 0. Rosteswes, in reply to Sir H. 





& measure 

with railw rence to acci- 
ae he intended to —, 

In the House of Lords on , Dansany asked 


Below Westminster Bridge on the 
south side. Earl Gr - said it was not intended so to do. 

On the same evening the principal matter requiring notice 
here was the discusicllal the London water tens 0 cedied in 
the House of Commons by a motion brought forward by Mr. 
Kay-Shuttleworth. Of this discussion, y eHhevony notwith- 
standing its importamee we shall speak but briefly here as 
we intend to take au early opportunity of dealing with the 
subject at length. Mr, Kay Shuttleworth on rising called 
attention to the reports of the Royal Commissioners on Water 
Supply and the Pollution of Rivers, and quoted extracts 
tending to prove that the water at present supplied to the 
metropolis was very far from being of the quality which was 
desirable. Next he at various schemes which 


have been brought forward for ing London from 
distant sources such as Wales and e districts of 
Cumberland and Westmoreland, and, di i these 


schemes as too expensive, he went on to argue that an effi- 
cient supply could be obtained from the chalk 

the London basin, it being — by him that the water 
derived from this source should 

known process. Passing then to the second 
ject, he proceeded to 
and quoted statisticsin, 
he concluded by moving—* 
the water supplied to householders in London should be 
derived from pure sources and should be delivered ov the 
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not proved of the yoy atthe Associated London Railway 
Bill. The clauses were agreed to in the North 
Western Junction Railway (No. 2) Bill. In Group 11, the 





constant system.” This motion was seconded by Dr. Play- 
Next came Mr. Clay, who although to some extent agreeing 
with Mr. Kay-Shuttleworth argued thet the impurity of the 
water at present supplied to the metropolis was overrated, 
and also affirmed that the water works companies 
were far from being ome | : ano to move Sis tpenk, 
to be popularly su , in a sensible s 
stated cae pee» to those of Mr. Clay, and, moreover, 
argued that the House was not a fit tribunal to decide upon 
such questions, but should be guided by the reports p 

by special committees. Then came. Mr. Bruce, who glossed 
over matters but pont Covent ae facts of importance on 
either side, and after hi Mx. D. mple and Mr, 
A. W. Young, both of w were to Mr. Kay-~ 
Shuttleworth’s motion. Next Mr. Cave atter a few onal 
moved “the previous question,” an amendment which was 
seconded by Mr. MeCullagh Torrens whose speech was to 
the effect that there was not. much to bie at in the 
present supply. Sir J. Lubbock, who was the next speaker, 
advocated deriving the supply from the chalk, and after him 
came Mr. Cawley, who coneurred in 3 Sows ations which 
had been made as to tlie impropriety o' ouse passing 
an abstract resolution on the subject. Then Mr. Kay- 
Shuttlewerth offered to withdraw his motion; but this was 
objected to by Mr. Orauford, and finally the discussion was 
terminated by the Speaker putting “ the previous question,” 
which was carried. 


———— 


PRIVATE BILLS IN PARLIAMENT. 

On Thursday week the following Private Bills were read a 
third time in the House of Lords, viz: The Clayhithe Bridge, 
the East Cornwall MineralRailway, the Glasgow and South~ 
Western Railway, the Lancashire and Yorkshure, and London 
and North-Western Railway Companies, the North-Eastern 
Railway, the Londonderry and Coleraine Railway, the Great 
Western, Bristol and Exeter, aud South Devon Railway 
Companies, and the Metropolitan Keilway Bills. In 
House of Commons the following Bills bave passed the 


the Great Northern Railway, the London and ‘ny 
Railway, the North British, Arbroath, and Montrose Kailway, 
the Waterford and Wexford Railway, the Holborn Viaduct 
Station, the Kent Coast Railway, the North British Railway, 


Bills. 

Before the House of Lords C ittee on Unopposed Pri- 
vate Bilis on the 19th inst., the preambles were 
Muswell Hill Estate and Railways and the Londonderry and 
Coleraine Railway Bills. 

Before the House of Commons Committee in Group 6 the 
Coal Owners’ Associated London Railway bill was further 
proceeded with, when Mr. Denison was heard to address the 
Committee on behalf of the Great Northern Railway Com- 
pany against the Bill. Mr. Kodwell was heard in, reply on 
the whole case, when the chairman stated that the Committee 
would reserve their decision til] Tuesday. In Group M the 
Albert Bridge Bill was commenced and adjourned. This 
was at application for extension of time, and the parti- 
eulars of the case will be found in detail on another page. 
In Group 11, the clauses of the North Metropolitan 
Tramways Bill were agreed to, and the London Street 
Tramways (Extensions, &c.) Bill proceeded with, and at the 
close of the promoters’ case adj This is a Bill to 
authorise the London Street Tramways Company to con- 
struct tramways in the Edgeware and Uxbridge roads, Ox- 
ford-street, lborn, Marylebone, and Euston, and City 
roads, Albany-street, Portiand-place, Regent-street, Totten- 
ham Court-road, Farringdon and Biackiriars roads, Stam- 
ford-street, &c., with a. gaage of Aft. 8jin. The length o' 
the new propdsed line is to be 40 miles 40 chains, aud the 








proposed capital by shares, 50U,0001., and by joan 125,000) 









ble of the London Street Tramways Extension, &c., 
Bill was peoved, ead the eluded sriesiol © with. z 
The 
B 
brisk. iow market 
The Cleveland 47s. 6d., but we did 
hear of mak brands 48s. There is still a 
belief that, 6 ee ie tates 
Is 60 soon . ts 
cy mesh a Middectenge 


wedi tndieeiaek te ont aeel, je 
eweastle-on-Tyne, and it was “That united op- 


ight a meeting of delegates was held in Newcastle, and the 
whete anacin was discussed. Speeches in favour of the 
movement were delivered. The chairman, in closing the pro- 


ecedings, said: “ They would not be 





third reading, viz: The Bradford and Thornton Railways, | 


and the Euston, St. Pancras, and Charing-cross Ralleeg | 


of 3; they would have the nine hours pure and simple. 
They had a noble example set them in Sunderland, and 
ple ten be ae: Small. gaat ame yy ae 
ee ene: t will 

remembered that when this movement first begun we 


if 
: 


| urged the desirability of referring the ma 
fyne have given in their notices to leave unless the nine 
hours’ wovement is conceded, and in a short ti 

question is not amicably settled there will be something like 
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will be most disastrous. Orders will be sent elsewhere, and 
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BELLS OF BLAST FURNACES. 


DESIGNED BY M&. THOMAS WRIGHTSON, TEESDALE IRON WORKS, STOCKTON-ON-TEES. 
rite 





Anour two years and a half ago (vide page 229 of our 
sixth volume), we illustrated an arrangement of hydraulic 
brake for lowering the bells of blast furnaces, designed by 
Mr. Thomas Wrightson, of the Teesdale Iron Works, 
Stockton-on-Tees, and we now publish engravings of a 
modified arrangement for this purpose, designed by the same 
engineer, ‘and lately patented by him. In the ——— 
formerly described by us, the bell after being relieved of its 
load, could not be conveniently lowered to release any lump 
of material larger than the rest which might bappen to get 
wedged between it and the edge of the ring; but in the ar- 
rangement we are about to describe this defect is remedied. 

In the annexed engravings Fig. 1 is aside elevation of 
the apparatus partly in section; while of the remainin 
figures, which are drawn to a larger scale, Fig. 2 is a vertica 
section of the hydraulic cylinder, Fig. 3 is a corresponding 
side elevation partly in section, and Fig. 4 is aplan. In 
these views A is the hopper at the top of the blast furnace, 
and B the bell for closing this hopper, this bell being sus- 
pended from one end of a lever beam, C, turning on a ful- 
erum at C!; at the opposite end of the lever is a weight, C*, 
to overbalance the weight of the bell. To this end of the 
lever is also jointed a red, D, by which the lever, C, can be 
locked, and the bell thus retained from descending when the 
charge is put into the hopper, this rod can be lengthened or 
shortened by the screw coupling, E. On the rod, D, is an 
arm, D', which, by tarning the rod by the arm, D*, upon it, 
can be brought under a fixed stop, F, as shown at Fig. 1. 

The end of the lever has also jointed to it the upper end of 
the piston rod, G, the piston on whieh works in the hydraulic 
cylinder, H ; this cylinder is supported on trunnions, as shown. 
H! is a pipe or passege connecting the top and bottom of the 
cylinder, and in this pipe is a regulating tap, K, by opening 
which more or less the flow of liquid from one end of the 
cylinder to the other can be governed. L is the barrel of a 
small hand pump, the upper end of which is connected by 
the passage, L’, with the top of the cylinder, H, whilst the 
lower end of the pump barrel is connected by the pipe, L*, 
with the bottom of the cylinder ; in this pipe is a stop valve, 
M, by which the passage of liquid from one end of the 
cylinder to the other can be entirely closed when the pump 
is not in use. N is a valve for preventing liquid passing 
from the bottom of the cylinder into the mpes L*; O is a 
small supply tank for containing a supply of A 
any leakage which may take place; and P is a valve which 
can be opened and closed by the screw, P', to open or close 
the communication between the cylinder and oupply tank. 

The action of the apparatus is as follows: W) the bell, 


iquid to replace | 


B, is closing the bottom of the hopper, A, the piston, G', is 
at the bottom of its stroke in the cylinder, H, and the beam 
is retained by the locking rod, D, as before explained. When 


a charge has been placed into the hopper, the rod, D, is turned 
to release the lever beam, and the bell then descends, its de- 
scent being controlled by the degree to which the i 

valve, K, is opened; when the charge has descended from the 
hopper into the blast furnace the lever is brought back by 
the counterbalance weight upon it, and the bell is caused to 
again close the bottom of the hopper. If, as in some cases 
happens, a lump of material gets wedged in between the bell 
and the hopper, so that the bell cannot close, the regulating 
tap, K, is ceced, the balve M, opened, and the plunger of 





Tae Arsert Hatx.—A grand drill review, o ised b 
the Society of Arts, of four thousand boys with ‘for ten 
will be by His Royal Highness Prince Arthur in the 
Royal Horticultural Gardens on Wednesday, June 14th, 
admittance to the gardens only, one shilling. A musical per- 
fomance by the boys in the Royal Albert Hail will take sloee 
after the review. Subscriptions in aid of the cost of convey- 
ing the boys by az and providing them with refresh- 
ments will be received by the secretary of the Society of Arts. 


Tue Isstirvtion or Crvm Exorneses.—The members 
of this incorporated society held their last meeting for the 
session 1870-71 on Tuesday, the 23rd inst., when the chair 





the pump barrel is worked to fro by the pump handle, Q, 
| and liquid is drawn from the top and forced into the bott 

of the cylinder, thus forcing up the piston, G', and lowering 
| the bell to any required extent. When the obstruction has 

been quaneel the regulating tap, K, is again opened, and 
the bell is so allowed to rise, and when it closes the bottom of 
the hopper it is again locked as before explained. In cases 
where a continuous supply of water under sufficient pressure 
for raising the piston, G', can be obtained, the side pump, 
L, may be dispensed with, and in such cases a valve for con- 
trolling the admission of water under pressure to the bottom 
of the hydraulic cylinder is employed in place of the pump, 
and = tap for permitting the exhaust water from the 
top cylinder to escape. A similar arrangement of 
lowering apparatus to that oheve described may be employed 
for lowering wagons in blast furnace plants, and for lower- 
ing other weights. 








Srzam Ewsotves.—The value of the steam engines ex- 
ported in March last was 195,995/., as compared with 
163,8461. in March, 1870, and 116,263. in March, 1869. 
Russia took our steam engines in March to the value of 
18,9701., Egypt to the value of 38,230/., and British India 
to the value of 28,0057. In the three months ending March 
31, this year, the value of our steam-engine exports was 
367,7811., against 406,652/. in the corresponding peri 


period of 
1870, and 4781. in the —o ag of 1869. 
Russia figured in this year’s for 20,5152, for 
68,4131, British India for 66,2802., and Australia for 35,7131. 
The totals for the ex nding quarter of 1870 were—Rus- 
sia, 45741.; E, xp 98.3821 " Batish India, 49,992/.; and 
| ‘Australia, 17,8582 Our ex of steam engines—an ex- 
esisoee be taken to include locomotives—to 
il have of some little importanee this ; the 

| shipments to Spain have declined. — 














was pied by Mr. C. B. Vignoles, F.R.S., the President. 
A report was brought up from the Council, which stated that 
during the present month, Messrs. Robert Harvey Burnett, 
John Carruthers, Lewis William Pritchard, and Charles 
Henry Waring had been transferred from the class of associate 
to that of member, and Messrs. Thomas Milnes Favell, Joshua 
Percy Josephson, William Macdonald Matthews, John 
Narciso de Olano, ‘and William Cort Starie had been ad- 
mitted as students. The ballot was then taken for the candi- 
dates recently passed by the Council, and resulted in the 
election of Mr. Sandford trong ea wd Engineer of the 
Intercolonial Railway, Ottawa, as a member; and 
of Mr. Edward Banfield, manager of the Great Southern 
Railway of Buenos A Mr. Peter William Barlow, jun. 
Westminster, Mr. Walter Brandreth Bromley, Assistant 
Engi P. bee a —_ ne A ce mg Foe urke, Stud. 
C.E., Assistant Engineer for igation, Dhoolia, India, Mr. 
Jabez Church, jun., Stud. Inst. C.E., Westminster, Mr. 
Charles John Geneste, late Contractor's Staff, Delhi Railway, 
Mr. John Lillywhite, Assistant en Admi Works, 
Portsmouth sehr Mr. —_ ewton, Royal t, and 
wetenham, K.E., late Officiati 


Captain George yor ° 
i , P.W.D., Hydrabad, as poor t was 


announced d the session just concluded 25 members 
been elected, and 50 students had 
had been transferred 





» 7 bers, 1061 associates, and 

207 students, making a total of 2015 of all classes. It was 

mentioned that at the same period in 1856, when the Institu- 

tion had been in existence between 38 and 39 years, the 

in 1880 to 1800, and now it was 2015, representing #2 

1866 to , now it was : an 
inczease of 163 per cent. in the 15 years. 
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WE illustrate, above, a method of lining pipes with silver, 
nickel, or other metal, and which has recently been introduced 
into this country from America, where it has been employed 
The pipe to be lined is straightened 
and placed on a table inclined at an angle of about twenty de- 
; an anode of peculiar construction is then inserted 
within the pipe at the lower end, the negative pole of a galvanic 
battery is attached to the pipe, and the positive po 
The pipe is next filled with a solution 
of silver (cyanide of silver in a solution of cyanide of potassiam, 
for example) at the lower end, so that it will not quite reach 
to the upper end of the anode; the anode is then slowly drawn 
forward, and the Jead pipe is occasionally jarred or rol 
bring its sides alternately uppermost. 
complete the coating will depend upon the thickness of the 
coating desired, the electrical force of the bat 
racter of the solution employed. 
deposited, is made of silver, and consists of a rod or tube of the 
metal insulated by washers of india-rubber, so as to keep the 
metal ingot at about equal distances in every part from the 
i In using expensive solutions, it is preferable to 
attach to the lower end of the anode or ingot an india-rubber 
hollow cone filled with dry sponge, which, when di 
water, expands, and forces the sides of the rubber a 
pip? sufficiently tight to prevent any of the solution from leak- 
ing past it 2s it is carried forward with the anode. A co 
insulated with gutta-percha or otherwise is attac 
ingot or anode, for the double purpose of conveying the electrical 
the anode within the bore of 
upper washer should not fit the pipe closely, but a little space, 
whether the ingot be solid or tubular, should be above it. 
rear end of the anode may be provided with a tight washer or 
ao elastic bag or follower to prevent the solution from passing 
below it, and compel it to be carried up with the anode as the 
same progresses. With inexpensive solutions the hollow cone 
tollower may be dispensed with and a solid stopper may be used. 

The precise length of the anode or ingot is not material. For 
8 pipe of § in. diameter, an anode not more that 2 ft. long and 
§ in. diameter may be employed. 
calibre, the diameter is proportionately increased. When the 
anode is properly adjusted, the attachment tothe battery made, 
and the pipe around the anode filled with the solution through 
forward of the cone, to which a gutta- 

attached, the ingot is moved forward 
within the pipe by means of the insulated wire at an uniform 
rate of speed depending upon the conditions of the battery and 
the thickness of the coating desired. T 

forward motion of the anode may be prod 
pinching or drawing rollers actuated by clockwork or other suit- 
inery. this arrangement pipes of 50 ft. in length 


ts a longitadina) sectional view of the pipe to 
je, the supporting table, and the battery con- 


A, to be coated is placed upon the inclined bed, B, 
er end is close by the india-rubber - 
The anode, C, insulated and kept at an equal | from weldless links, whose heads have been made by up- 


with considerable success. 


terior anode of silver. 


The time required to 


The anode, if silver is to be 


When the pipe is of larger 


juced by means of 
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TOWLE’S METHOD OF SILVER-LINING PIPES. 














and uniform distance from the pipe by washers, 5, of rubber, or 
| other suitable material is within the pipe, and is fastened to the 
| insulated wire, c, whieh places it in connexion with the positive 
| pole of a galvanic battery, D, and also serves as a cord by which 
| the anode can be drawn gradually forward. The level of the 
| solution of silver is shown at «a. The negative pole of the 
| battery is connected with the pipe, A, as shown; d is the pi 
d haart the solation at the lower end of the tube to te 
ated. 

d ‘ig. 2 represents an enlarged transverse section of the pipe, 
a tubular anode, and washer. Fig, 3 represents a like view of 
the same parts also drawn to an enlarged scale, the construction 
| of the anode and washer being modified. In this case the 
anode is solid, and the washers are grooved or star shaped. 
Many other modifications in the form of both the anode and 
washer to ap ee the same result may be made. 

Fig. 4 shows the anode provided with an elastic bag of fol- 
lower, d, in which is placed a cork, ¢, a metal washer, /, and 
sponge, g. : Se 

From the { ng description, the mode of coating pi 
with other than silver will readily be understood, for the 
process is the same, the only difference being in the nature of 
tbe solution and the anode employed to coat with any particular 
metal, as will be readily understood by those familiar with the 
art to which this invention relates. 

This ingenious and valuable arrangement for li pipes is 
now being introduced into England by Mr. Lewis Olrick, 27, 
Leadenhall-street, E.C. 

THE BRIDGEPORT BRIDGE. 

We publish this week the drawings of a 
girder bridge recently constructed across the river 
nock at Bridgeport, Connecticut, (U.8.). 
fully described at a recent meeting of the American Society 
of Civil Engineers, in a paper by Mr. Alfred P. Boller, 
and we are indebted to the Society for the following descrip- 
tion, and illustrations which aceompany it. 

The bridge crosses the Pequonnock river at an ang 


t-iron 


’ ’ 
consists of three fixed spans of 70 ft. each, and one 

span of 210 ft. over all (centre measurements). The road- 
way on the ent spans is 30 ft. in the 
trusses, but is contracted at the draw 
on the drawing. The side walks on ei side of the 

are 6 ft. in the clear, except on the draw-span, where 
are 5ft. The above are unusual dimensions, 


increasing traffic. 

The trusses of the permanent spans are 5 ft. 84 in. 
and are broken up into twelve rectangular panels. 
upper chord is 19 in. wide, and is com rae se ya 
nesses of boiler plate rivetted to two 6 in. rolled bars 
and one 6in. beam. The lower chord is formed 








flanges. (See Sections.) 
he 
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links, the 


voids between adjacent links filled in with packing 
pieces, wedged in place with In addition to this, the 
two separate lines of links on either side of posta were further 
stiffened laterally by means of light castings, as shown upon 
the drawing. 


The usual rivetted arrangement of a top chord for such 
would have required a large ions metal, for 
constructive reasons. 


of four 9 in. 
hese 


ma = their continuity is 
assured by splice plates rivets, posts are in pairs, 
i i spans, and are also ht-iron columns. 
They are placed for nine panels, 10 ft. Sin. apart, while 
the first panel on either side of centre post is 7 ft. 6 in. long. 


| 


The peers 19 over pivot is a single one for each truss, and 
is compo’ from four Gin. channel bars and four seg- 
of 


a cylinder, rivetted together by means of their 


square bara, with upset screw end 


bearing against angle blocks, — between shoulder plates 


le 

to under. side of lower c 
i every other panel are single trussed 
le as in the case of the fixed spans. 
end posts havea circular track 
composed of twa Gin. channel bars, back to 
heels bolted to the masonry, 

runs as the draw is open or 
, vertical latch secures tiie draw in posi- 


Averago weight of ‘iron perfoot .. 
ve ai » timber railing ... 


Draw span. 
Average weight of iron per foot 
je » timber railing ... 575 ,, 
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NOTES FROM THE SOUTH-WEST. 
——The 


Monmouthshire 
serie ene hat the should 
jority not to ratify a that the company con- 
porcine eh ee wh 12,000 in 1 gd ne Bae the | 
cempletion of the Newport Alexandra . irectors | 
abstained from voting on the question. 

Bristol Joint Railway Station.—Mr, J. Storkey has o- | 
tained a contract for the first j of the works of this sta- | 
tion. The undertaking is to be p led with i diately. | 





Trade at '—Considerable quantities of rails have 
been shipped at iff during the last few days; 1000 tons | 
of patent fuel have also been shipped for Madras. The 
various branches of the iron trade are fairly employed in the | 
neighbourhood of Cardiff. 

Vale Railway.—-The which has been observed 
PE years poe in ayer of the Taff Vale Rail- | 
way has been checked this half year by the disturbed state 
of the Welsh labour market, which bas adversely affected the 
coal trade. The receipts to May 13th this year | 
were, however, 13 » a8 compared with 130,849/. in the 
corresponding peri 1870, showing an advance of 10431. 
The revenue of the Penarth Railway, which is worked by the | 
Taff Vale, also increased to 27,6581. to May 18th this half | 
year, as compared with 26,320/. in the corresponding period | 
of 1870, showing an increase of 1338/. 

Iron for Russia.—The Lady Clive, screw steamer, has 
cleared from Newport for Taganrog. She carries out a cargo 
ot 1000 tens of iron. 


Spathose Ores.—Analyses of these ores have shown that 
oa contain 45.30 per cent of iron, 4.95 per cent. of silica, 
4.50 per cent. of manganese, and smal! quantities of sulphur, 


. 


Neath and Brecon Railway.—The Lord Mayor has been 
elected a director of this company in the room of Mr. Walker, 


The Forest of Dean.—The iron trade remains in much the 
same state in Forest of Dean. Mr. Crawshay is extend- 
ing his works in Skekmantle mine pit, having erected new 
mac! ; at the Lightmoor collieries he is also contem- 
plati terations, which will facilitate the delivery of coal 
to bank. The tin-plate forge at Lydbrook, which has been 
closed for some time, is in operation. The works have 
been put into an efficient state by the new proprietor, Mr. 
Thomas, who has introduced some improved machinery. 

Analyses of Ores, 4c.—Mr. Roper, honorary secretary of 
the South Wale West of England Coal and Metal 
Markets, is megan ses of iron ores, cinders, pig iron, | 
steel, and bar iron. is 


° _ is to make the raost complete | 
collection of analyses possib! 


¢, in the hope, to some extent, | 


great overland telegraph 


Trade at Newport.—Considerable shipments of railway 
i ve been made at Newport for the United States, the 
west coast of South America, and San Francisco. A e 
number of ships have been chartered to carry iron from 
port to the United | and it is expected that freights 
will be well mainteined for some time to come. Steam coal 
freights for the Mediterranean are 

Pontypool, Caerleon, and Newport  Railway.—A Bill is 
now pending to authorise the construction of this line. 
Should the Bill reeeive sanction, the works are ex- 
pected to be commenc delay. Messrs. Lucas 
Brothers will be the contractors. 

Welsh Shippiag Movements —The Ganymede has cleared 
from Cardiff for Valparaiso with 850 tons of railway iron, 
supplied by the Aberdare Iron Company. The Koakoedio 
has cleared feoal Cardiff for New York, with 630 tons of rail- 
way iron, supplied by the Dowlais Iron Company. The 
Nimrod has ¢ ion Cardiff for Rio de Janeiro with 
1216 tons of coal, The Sumatra has also left for Rio with 
2018 tons of coal. The La Gloire has left Newport for New 
York with 1487 tons of iron supplied by the Tredegar Iron 
Company ; the River Boyne for Taesmayo, with 660 tons of 
iron supplied by the Ebbw Vale Company; and the Ann 
Mitebell for Cronstadt, with 305 tons of iron supplied by the 
Bbbw Vale Co y- The Le Baron has cleared for New 
York from Cardilt with 1200 tons of railway iron supplied by 
Mesars. Guest and Co., and 34 tons of railway iron supplied 
by the Aberdare Iron Company. 

FOREIGN AND COL 

A Break in the Brie Canal.—A break in the Erie Canal 
at the Oxbow, east of f, is stated to be the most 
extensive which has oecurred for many years past. About 
30,000 cubic yards of earth have been washed away, and it 


| will cost the State of New York 250,000 dols. to —_ 


damage done to the canal and to neigh farms. 
navigation on the western division of the Erie will also 
be interrupted for some little time. 


The Russian Naey.—Orders have been reeeived at Cron- 


| stadt to commenge fitting out a naval division, which is to 


conduct to the United States the Grand Duke Alexis, one of 
the sons of the Emperor Alexander, and an officer of the 
Russian Navy. The Grand Duke will embark on board the 
Amira!-Géneéral steam frigate. 
The Australian Overland Telegraph.—Reports as to the 
progress of the parties engaged in the prosecution of the 
rom Adelaide, South Australia, to 
the north of the vast island-continent have been received up 
to February 13, Everything was considered to be going on 


| well up to that date. Some difficulty had, however, n 


experienced in crossing the Macdonnel! Range, no pass hav- 
ing been found. No lack of timber for poles or water for 


that the Iron and Steel Institute may consider it part of | the support of life appears to have: been yet experienced by 


their duty to adopt his return. | 


the working parties. Mr. Ross, who has been making an 


Lianelly Railway.—The revenue of the Lianelly Railway | advance exploratory trip, has reached the centre of the con- 


to May 13, this half year, only amounted to 14,743/., as com- | 
pared with 15,8761. in the corresponding period of 1870, | 


showing a decrease of 11332. This decrease is attributed to | p 
| present expedition are divided into five sections, two south 
| of the Macdonnell Range and three north of it. The two 
| southern sections, under the charge of Messrs. M’Kairn and 


the temporary falling off of the French coal trade. 

Keyless Chairs—At the last South Wales and West of 
England Coal and Metal Market at Newport, Mr. C. D. | 
Philips exhibited some of Bond’s patent keyless chairs. | 
These chairs are now in used on various parts of the Sirhowy | 
Railway, where they have been tested successfully on the | 
sharpest curves. At the same market rails were quoted at 


tinent, and found a bottle and MS. deposited in April, 1860, 
by John M’Donall Stuart, a distinguished Australian ex- 
uve. The Government working parties engaged in the 


Knuekey, have been proceeding with their work with much 
energy and spirit, 

Turkish Fortifications.—A commission of engineer officers 
has been appointed to inspect the Varna and Danube fortifi- 


61 17s, Gd. to 71. 2s. opt 4 ton, and the tendency of prices | cations. The commission will first visit Varna, the fortifica- 


was upwards. Sam the King Sutton (Oxfordshire) ore 
were exhibited by Mr. Roper. 

Severn and Wye Railway.—The report of the directors of | 
the Severn and Wye Railway Company, presented. to the | 
half-yearly meeting of the proprietors on Thursday, stated | 
that the construction of the new works on hand is proceeding | 


tions of which it is intended to place in an efficient state; it 
will then proceed to Silestria, the works of which are also to 
be strengthened, and it will afterwards visit Toulteba, to 


decide on the new fortifications by which that town and its 


river front are to be strongly defended. 
Northern Railway of Canterbury (N.Z.).—This line is 


favourably. ‘The progress already made confirms the expec- now completed as far as a point known as Harewood-road. 


tation that the contracts will be completed within the pre- | 
scribed time, and that the new lines will become available | 
for traffic at an early period. The directors also referred to | 
the indications of rapid development observable in the | 
mineral traffic of the Forest of Dean. 


com 
State of Trade at Merthyr—The aspect of the local labour | busi 


Tenders have been invited for similar works between that 
int and the south bank of the south branch of the Waima- 
arira, and also for iron girder bridges over the Avon. 
Glasgow and Cape Breton Railway.—The engineers of a 
pany formed for the execution of this line have been 
y engaged on surveys near Cape Breton. The terminus 


market is considered to have rather improved than otherwise | at Cape Breton is expected to be near the Slat 
about Merthyr during the last few days, asa general ad- on the Esplanade. ots iach se 


vance in wages will be made in Jane to the extent of 5 per 


The Belgian Iron Trade-—This trade continues in a re- 


cent. It remains to be seen, however, whether the men will | latively satisfactory condition. The products of the blast 


be fully satisfied with this advance. The ironmasters are 
tolerably | 
iron is also brisk. The inquiry extends to other descriptions | 
of iron besides rails. The coal trade also displays a fair 
amount of activity. 


furnaces and the rolling mills are disposed of with tolerable 


full of American orders, and the home demand for ease and regularity, and the production appears to be rather 
extending than otherwise. 


Leading American States.— According to revised returns, 
New York State has a population of 4,874,703; Pennsyl- 


South Wales and West of England Coal and Metal Markets. | -:. has 8.529.601 inhabitants: Ohio, 2.665.012 re 
: > ; ; , 2,665,012 ; Illinois, 
—At the last market at Swansea on Saturday Mr. Rosser ex- | 2,588,408; and Massachusetts, 1,457,351. 


hibited samples of spathose ore, brown hematite, and a 
new variety of ore from Bilboa. Mr. Thomas (Bacon 


Roumelian Railways.—The first sod of the Adrianople and 


and Co.) exhibited samples of tin-plates made at the | Philippopoli section of this 2) was turned May 1. The 


Landore Tin- 


Company's works, from Yorkshire refined | sod was turned by Assim Pas 
carefully i 


a distinguished local official, 


, and were reported | near Karagatch, on the banks of the Arda. Representatives 


to be very good. Tin-plates wan firm at rather better prices. | of nearly all the nations and creeds of Europe and Asia were 
hematite, Forest of Dean, and other pig was | grouped together on the occasion. 
stated 


i of ish 
Simvemisnien 


Pacific Steam Navigation.—The Governments of Victoria 


and New South Wales are not inclined to join New Zealand 


Great Western Railway.—Some of the opponents to the | in subsidising a Pacific steam line between New Zealand and 
luckless scheme for constructing a coal line, to unite the | San Francisco. Altogether, the matter seems to hang fire for 


Great Eastern, Manchester, 
ways, actually endeavoured to show that the Great Western 


ee Se ee ee which is to run from 


as it would lose traffic. 


The (s.8.)—The steamer Argo, the of 
the Bri eng Bovigetion Company, and which 1 the 





Sheffield and Lincolnshire Rail- | the present. 


European and North American Railroad.—This line, 
, Maine, to Halifax, is now com- 
“ibe phe: rape  Vusectineaeh 
to 
be completed by 


largest vessel belonging to Bristol, has recently made @ run ber, when a connexion will be effected with trains 
from Bristol to Dublin in 17 hours. 


Jobn’s and Halifax. 


there will be a continuous line of rail from 
Halifax to Boston and New York. — 

The Belgian Coal Trade—The deliveries of coal from 
Belgium to neighbouring countries have slightly increased 
of late. Orders have arrived. in considerable numbers on 
French account, but the “ events of Paris” have rendered it 
impossible in many cases to the desired suppli 


Large stocks have accumulated at the Belgian workings, but 
they are ex to disappear on the restoration of tran- 
quillity in Paris. 

New York Harbour —Major- General Newton, of the 
United ineers, has written a letter with reference 


ure of New Jerse Te i g 
meme of the Bay af New Y¥ 


channels and bars 
the evil practice of gaining 
shores. 

The Allan Line.—The Sarmatian serew steamer, 3600 ton» 
will be put on the Montreal and Liverpool line towards the 
close of June. The Polynesian screw steamer, 4900 tons, and 
the Circassian, another large steamer, are being built, and 
will be put on the same line early in the of 1872. 
During the present summer, Mesers. Allan will continue a 
semi-weekly line between Montreal and Liverpool, and a 
weekly line between Montreal and Glasgow. ‘They are 
further, whenever opportunity offers, cultivating a carrying 
trade between Baltimore and Liverpool. Messrs. Allan are 
now among the mst extensive shipowners in the world ; 
they own ocean steamers to the aggregate extent of 54,000 
tons, and sailing vessels to the aggregate extent of 26,000 
tons, exclusive of river and towing steamers. 


Coal from the Isthmus of Panama.—A scientific examina- 
tion has been recently made of coal from certain mines on 
the Indio river, about 35 miles from Aspinwall, on the 
Isthmus of Panama. The analysis made re ts the coal 
as clean, and as resembling English coal, liiag free from 
sulphur and iron. A trial was of the qualities of 
preved edatnstry. Ths aah ins ehted, le in sonra from 

i le it ies in seams from 
0 ft. to 12 ft. and the river Indio, near which the bear- 
ings are situated, is navigable for nine months in the year. 

Lake ee is understood that a plan is about te 
be submitted to the Government of New South Wales, 
which the entrance to Lake 
as to make it navigable for vessels of tonnage. At 

resent, the lake is only accessible to schooners and 

etches, and even these are frequently detained from there 
not being sufficient depth of water to float them over the bar 
when heavily laden. A survey of the entrance to the lake 
was made ‘about 20 years since by the Colonial Government, 
with the view of removing the obstructions to the wt kiting 
which then principally consisted, as they still do, of shifti 
sand-banks. 

Canadian Pacifie Railway.—It is understood that Mr. 
Rowan, engineer of the Canadian Public Works Depart- 
tans, has Pees thet’ ts aden 8a Se ay 
surveys required for the Canadian ifie Railway. 
great line wilt be the third*through route established be- 
tween the Atlantic and the Pacific 


Steel Rails.—The direetors of the Central Railroad of New 
Jersey have ordered 5000 tone of steel rails for adage | 
the year. They will be partly of American, 

of foreign make ; most of them will be wholly of steel, 
ut part of them will be steel-eapped only. 


may be so improv 





Tue IuprrtaL Axoto-German Bayx.—The 
is issued of a new banking association formed wi 
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NOTICES OF MEETINGS. 

Tas Institution oy Civil Ewoikeers.—The Annual Conver- 
eazione of the President of the Institution of Civil Engineers, wiil 
be held on Tuesday, the 6th of June, at the House of the Inetitu- 
tion. It is tobe hoped that Members and friends will contribute 
for the occasion models, smal! and light pieces of machinery, 
scientific instruments, and paintings, or other works of art, repre- 
resenting or having « special reference to engineering works. 
fntending contributors are requested to communicate as early 
as possible with Mr. James Forrest, Secretary to the Institution, 
25, Great George-street, Westminster, 8. W. 





Tas Instrrvtiow or Orvit Enoregers.—There will be no 
Meeting om Tuesday evening, May 30. . 





CIV®™ AND MBCHANTCAL ENGINEERS Soctery.—On. Friday, 
Jane 2,007.30 p.m,,a paper will be read “ On the longevity of 
cast and wrought iron for engineering structures, the causes of 
corrosion and deterioration, and suggestions for remed: and 
arresting decay,” by Mr. G. 1. Crosbie Dawson, Assoc. Inst. C.E. 








THE “ ENGINEERING” DIRECTORY is published 
this week on the thirteenth page of our advertisement 
sheet. 





NOTICE TO AMERICAN SUBSCRIBERS. 
In answer to numerous inquiries, Mx. Cuartes Git- 
BERT begs to state that subscribers in the United States 
can be supplied with ‘* ENGINEERING ” from this 


office, post free, for the sum of 11. 14s. 8d. ($8.32, 
gold) per annum, payable in advance. 
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THE LONDON WATER SUPPLY. 


A DISCUSSION upon the present condition of the 
London water supply, occupied a considerable part 
of last Tuesday evening in the House of Commons, 
but beyond eliciting some interesting and valuable 
faeta connected with the subject, the debate was 
practically of little service. It was urged, that the 
present means of supply are inadequate; it was 
alleged that the water supplied is of such a quality 
as to encourage disease rather than to promote the 
public health, and that now, more urgently than 
ever, is required for the general service, water 
og in quality, and in quantity un- 
limited. is problem has been wom for 
solution ever since the necessity for a general 
met tan system of water supply existed, and 
the culties of a proper answer to the question 
have gone on increasing as the population and the 
requirements of London have increased, the de- 
mand augmenting in a far more rapid ratio than 
the supply. When districts, now densely populated, 
were open fields—when, what now are the centres 
of the busiest parts of our metropolis, were iso- 
lated villages separated by meadow land, traversed 
by lanes whieh have left the traces of their ex- 





grées all these sources of supply were dried w 
or devoted to the purpose of carrying sewage, it 
may be, as open putrid streams, some of which 
have existed within the past few years, or it may 
be covered, over as the Fleet ditch was covered over, 
and converted into a veritable sewer. So as the 
population of London grew, with ever increasing de- 
mands for water supply, the requirements also in- 
creased for discharging the equally increased sew 
matter of the City. The natural conduits formed 
the most convenient means of discharging it into 
the Thames, that great receiver of civic filth from 
time immemoria]. But long before this stream 
had become too impure for domestic purposes, 
some rude means had been adopted of obtaining 
a practical distribution of water by the help of 
open conduits and wooden pipes laid from wells 
or other convenient sources of supply, to different 
localities where the demand was great, the supply 
small. In addition, too, the Thames water had be; 

to be employed for domestic use by others than 
those who dwelt along its banks. Peter Morrys 
three hundred years ago set up his clumsy wheels 
in the water race which had place under the con- 
tracted arches of old London Bridge, and which 
perpetually if slowly raised a limited supply of 
water to serve many of the inhabitants of the Cit 
through several generations; then came Sir Hugh 
Myddelton at the beginning of the 17th century, 
securing to the north of Londona plentiful gravita- 
tion supply from the chalk springs of Chadwell 
and Amwell near Ware. But just as Sir Hugh 
Myddelton was the prototype of Mr. Bateman and 
Messrs. Hemans and Hassard, not to mention others, 
who to-day are looking far a-field for an un- 
limited and pure supply ler the metropolis, so old 
Peter Morrys was the forerunner of the existing 
system by which London is supplied. His means 
for raising the water were of the clumsiest, and the 
quantity of water he lifted was but small, yet he 
worked according to his mechanical lights, and his 
wheels served for more than two centuries, till long 
after the time, indeed, when other water works were 
erected along the Thames’ side to meet the require- 
ment of the en growing up in the vicinity of 
Westminster. The commencement and the progress 
of these and the other works are matters of history. 
There was the York Buildings Water Company at 


<j 


3, | Charing Cross in 1691, pumping so recently as |i 
7611827. There were the Chelsea Wa 


ter Works put 
up at Millbank in 1723, but shifted afterwards to 
Chelsea, There was the Lambeth company drawing 
from the Thames opposite Charing Cross in 1785, 
and the pumping engines of the Besongh, not far 
off, to supply Southwark. With the beginning of 
the century came the West Middlesex Company at 
Hammersmith, the Grand Junction at Chelsea, the 
East London on the Lea, and the Vauxhall draw- 
ing from the Effra, now, since some years, a covered 
sewer. But as these works multiplied, the source 
from which they obtained their supply was becom- 
ing year by year more contaminated by the sewage 
discharged freely into it. ‘The Commission of 1828 
concluded that the water obtained below West- 
minster Bridge was too impure for domestic pur- 
, and the filtration of water before it passed 

into the mains was recommended and adopted. 
In 1851 the labours of this Commission were re- 
peated, by another with similar results, but by this 
time the inerease of the sewage discharge in all its 
various forms had so contaminated the river that 
Teddin was fixed as the lowest possible point 
at which the water for domestic service might be 
drawn. Lastly came the Committees of 1865 and 
1867, the former to iaquire into the source of pol- 
lution of rivers, the second to investigate the con- 
dition of things that ruled at the river Lea, whence 
the East London Water Works were supplied. ‘The 
former report proved the serious pollution of the 
upper Thames from the discharge of ey pm 
chewon lol to tha paming of the Act, oaly partially 
sion led to the i the Act, only ially 
complied with, for peor. Pr sewage discharge into 
~ river above Richmond. 


age | greater part is 





invested in existing system, and the fact that 
the Thames valley can ap Me co uantity, 
of suitable quality, while the place: which the 
en is the most-free from 
upon the river, all these things point to the conelu- 
sion that for many years to come the source will re- 
main unaltered, and the ion of the inlets prac- 
tically unchanged, tho the supply may be ang- 
mented from reservoirs in the chalk which ma 
ba denviis apon tl cooling ian Sapenions Stibe. 
The grave consideration, however, remains that 
the Thames water, when drawn even from the most 
favourable point, is still contaminated, the elements 
of disease continue to be into it, and 
more or less are distributed over the met § 
sewage matters find their way into the . 
manufactory refuse is disch into it; and the 
pollutions from these combined causes are not fully 
eradicated by the processes of filtration. To pre- 
vent this the Act of 1866 was passed, and ite full 
enforcement must ultimately result in a further 
cleansing of the stream, with the ulterior benefit of 
converting into # source of benefit the very causes 
of impurity. But in the diversion of the sewage 
and its necessary utilisation, it must not be forgotten 
that without due care a large amount would find its 
way back into ps a “te tiopiery tae 
r elements of pollution, t an ‘ 
t none the more suited for domestic sg The 
voter cronpanien tomeotheens air taaligeas a te 
water compani selves 5 e 
water jos oe distribute — often o patie es 
if not negligence in matter , to 
such an extent even that circumstantial evidence 
goes to prove that the water has been sometimes 
sent into the mains without passing through the 
filter beds at all, and that it has in cases of emer- 


, 
| 
f 
é 
at 


7 
! 
Fs 


i 
i 
H 
Be 
$ 
i 
| 


it to the same condition as that it now contains. 
It would be interesting to know how many butts 
and tubs do duty in as water receivers, 
Those who care to take the trouble may satisfy 
cna eee the re- 
ceptacles. ‘They ma seen placed 

the most favourable for all econtaminations 

eye 


is, but as to the tenacity with which life 
ne Share conditions. re in the deuiings 
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vanced in decency some steps beyond those in which 
these incentives to disease m oes § where cisterns are 
kept clean and covered, and where the water supply 
is more liberal, the chances of pollution we have 
of, as connected with the better class 
dwellings, are nearly always to be found. 

‘To attempt to obtain a pure water supply before 
pure cisterns are provided to receive it, would be 
commencing at the wrong end of the reform ; it 
will be a great labour to effect the required change, 
but when it has been accomplished, when the river 
has been still further purified, and where nece ‘ 


the system of filtration improved, there will be little | 


need of going to far removed sources to obtain the 
requisite London water supply. 


CANALS IN CANADA. 


A SOMEWHAT important Commission was organised 
last winter in Canada with a view to ascertain the 
best means of improving the existing water naviga- 
tion between the interior of the country and the sea- 


board, and of reporting upon the new works judged | 


necessary to establish a system of canals by which 
the general welfare of the Dominion would be ad- 
vanced, and the development of trade encouraged. 


This Commission, which has recently concluded its | 

labours, has submitted a lengthy and valuable report | 

which contains a large amount of interesting infor- | 
je 


mation upon the subject of Canadian canals, and 


their past and present commercial condition. The | 
canals now in existence in Canada are most of | 


them in connexion with the St. Lawrence, one of 
the noblest natural highways of the Continent, and 
forming the direct cormmmunication between the 
great lakes and the sea. The canals which have 
been made to render practicable the navigation of 
the St. Lawrence are five in number, namely : 


Number 
of loeks 


Length. 


miles ft. 


The Lachine canals } 84 5 200 « 45 
» Beauharnois canals 11} { 200 «x 46 


Size of locks. 


| as the largest of the series. It is situated 226 miles 
above the last of the Williamsburg cuts, and con- 
nects Lake Ontario with Lake Erie by a course 
around the Falls of the Niagara river. This work 
was proposed in 1816, the ground surveyed and 
estimates ; in 1821 an Inland Navigation 
| Committee was formed, and two years later it re- 
| commended the construction of the Welland canal, 
of sufficient size to give to the lake vessels 


| of the period. The following year a private com- 


was formed to carry out the enterprise. This 
wad ny proposed to utilise the natural channel 
of the Welland river in combination with two 
| short canals and a railway. Nothing further, 
| however, was done in this matter. In 1825, when 
| trade had somewhat increased, and the size of the 
| lake vessels was much larger, a new company was 
| formed with more comprehensive and practical 
| views than the former one had possessed, and they 
| commenced operations with a capital of 800,000 dols, 
The following year they obtained a money loan 
| from Government, and an Imperial guarantee for 
an advance of one-ninth the estimated cost, on the 
| condition that the canal was to be free for all 
| Government purposes, and that the locks were to 
| have a minimum width of 22 ft. In addition to this, 
the Governments of both Upper and Lower Canada 
became shareholders to the extent of 300,000 dols., 
they donated 13,000 acresof land, and advancedaloan 
of 200,000 dols. for ten years at the rate of 4 per cent. 
interest. After a longseries of financial and engineer- 
ing difficulties extending through five years, the canal 
was opened between Lake Ontario and the Welland 
river bor the navigation of vessels of moderate ton- 
nage. On the completion of this, in 1829, the 
Legislature was petitioned for an advance of 
100,000 dols., and permission to increase the capital 
stock for the extension of the canal, This was 


Breadth of canal.; 
—— | Total cost to 


| Top. July, 1867, 


Total Depth of 
—_ Bottom. | 


water on sill | 





} 

| | 
ft | ft. "Tyldd Fie > . 

s | 4g ¢ 80 | 120 2,587,632 
sek | ( | go | 120 1,611,424 


Cornwall canals |} i 200x45 | 48 | 100)0—C|s(150 1,933,152 


Williamsburg canals 12} 


Welland canals 


1 of 230 « 45 


ace bi 
| 7h 54 
The first-named of these canals is situated above 
the city of Montreal, the head of the ocean naviga- 
tion of the St. Lawrence, and it skirts the Lachine 
rapids, which render the river unnavigable. So | 
early as 1791, shortly after the conquest of Canada, | 
the construction of this canal was urged, but no | 
real progress was made towards it till 1815, when a 
Bill was passed sanctioning its formation, and 
granting 25,000/. towards the work. Military | 
rather t commercial policy dictated this course, 
and peace following immediately after, no progress 
was made, Four years then elapsed, and the first 
Act being repealed, another was passed ; a private 
company was formed for the work with a capital of 
600,000 dols, ‘This, however, also came to nothing, | 
and ultimately in 182] the matter was taken up by | 
the authorities, the British Government subscribed | 
50,000 dols., the province paid the rest, and at | 
the latter end of 1826 the canal was opened ata 
cost of 438,404 dols., upon the understanding that 
it should be free for all military purposes. At this | 
time, however, it was a very small affair, with 4 ft. | 
Gin. depth of water, 28 ft. breadth at bottom, and | 
48 ft. on the water line, the size of the lock being | 
100 ft. by 20 ft. About 1840 the enlargement was | 
taken in hand, but was carried on so slowly that it | 
was not till 1862 that it was completed to its full | 
dimensions, as given above. The Beauharnois | 
Canal, higher up the river, renders the navigation | 
ible around three different rapids—the Cascades, 
the Cedar, and the Coteau, and completes the com- | 
munication between Lakes St. Louis and St. Francis. | 
The Cornwall Canal, made to overcome the Long | 
Saulte rapids, was proposed in 1817, and the limited | 
dimensions afterwards fixed upon, served as the | 
standard to which the sections of other similar | 
works were made to conform. It was, however, so | 
late as 1834 when the canal was commenced, and | 
it was opened in June, 1843. The Williamsburg | 
Canals comprise three short cuts around different | 
rapids, and were set in hand about the same time | 
as those previously mentioned. 
The Welland Canal is the most important as well | 


200x45 | B14 
2 of 200« 45 


273 | 27 flue 150365 ‘pos | 10} 


50 


| 90 1,320,655 
| 7,638,239 
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| 
| 
| 
| RT 
| . | 16,091,002 





| acceded to in 1831, and in 1833 the main line of the 


canal had been extended to Lake Erie. At this 
time the locks were all small, and built entirely of 
wood ; but the canal itself was of nearly the same 
section as at the present time. Subsequently, in 
1841, the undertaking was removed from the hands 
of the private company and placed under the direc- 
tion of the Board of Works, extensive altera- 
tions were decided upon, and commenced, the canal 
was enlarged, and spacious stone locks were substi- 
tuted for the old timber structures. A small cut, 
known as the Burlington Bay Canal, completes the 
system of artificial navigation connected with the 
St. Lawrence. It is pm ip open cut half a mile 
long, across a sand bar at the entrance of Burling- 
ton Bay. The cost of this work was 432,684 dols. 
There is, besides, a short canal belonging to the 
United States, at Saulte Ste. Marie, capable. of 
passing vessels of 2000 tons, and which forms an 
outlet for the trade on Lake Superior, to all the 
ports on Lake Erie, and so on to the coast, 

Two other systems of canals exist in Canada of 
unimportant dimensions and traffic. The _first- 
named series lie between Ottawa and Montreal, and 
Ottawa and Kingston, forming feeders to the St. 
Lawrence navigation. There are four canals be- 
tween Ottawa and Montreal, having only a length 
of about 8 miles collectively. They are all of small 
dimensions, with about 64 ft. depth of water, and 


| surface widths varying between 25 ft. and 60 ft. 


The Rideau Canal, between Ottawa and King- 
ston, has, however, a length of 126 miles, but its 
dimensions are very insignificant. It has 47 locks, 
the total rise being 282} ft., and the fall 164 ft., 
while the navigable depth through the canal is 
only 4 ft. 6in, This canal was contemplated so 
early as 1812, but was not commenced till about 
13 years later; being completed in 1832 at a cost 
of 4,064,764 dols. 

The last series of artificial water ways to be 
noticed serve to complete the navigation between 
the St. Lawrence and the Hudson by way of the 


between Montreal and Quebec, 48 

former and 114 miles from the latter. 

By making one short canal near its mouth, and 

another 12 miles long hi up the river, the navi- 

gation is rendered possible, and a direct line of 

water communication exists by aid of the Erie 

Canal between Montreal and Albany, 311 miles 

— These works, co most of the others, 

te from a com tively ear! riod in the 
history of aa. : open 








BOILERS AT HIGH LEVELS. 

In the course of the account of the recent meet- 
ing = the South Wales Institute of Engineers, 
which appears on another page of the present 
number, will be found a report of a somewhat 
curious discussion. Some little time ago Mr. T. Dyne 
Steel designed and sent out some boilers and en- 

ines for use at the silver mines of Cerro de Pasco, 

eru, these boilers being set to work at such an 
elevation above sea level, that the atanospheric pres- 
sure is equal to but about 9lb. per square inch 
above a vacuum. As both the engines and boilers 
included many very ingenious and interesting con- 
structive details, Mr. Steel very properly read a 
paper on them before the South Wales Institute of 

cngineers, and it is to the discussion on this paper 
that we have alluded. It appears that the work- 
men in charge of the engines fearing that the re- 
duced atmospheric pressure would exercise some 
mysterious influence on the boilers, worked the 
latter at a pressure of but 30 Ib. instead of 50 Ib. or 
60 lb. per square inch, as intended, and the conse- 
quence was an extravagant expenditure of fuel. 
Mr, Steel, hearing of this, very properly sent out 
orders for the boilers to be wor at the pres- 
sure originally intended, and he has since re- 
ceived information of a most satisfactory re- 
duction in the consumption of fuel. Had the 
matter ended here we should have had nothing to 
say about it; but when the facts above stated were 
laid before the South Wales Institute by Mr. Steel, 
we find to our astonishment that several members 
rose and supported the idea that the reduction in 
the atmospheric se mang would actually increase 
the strain on the boilers! It never ap to have 
occurred to these gentlemen—or, indeed, to any one 
who spoke in the discussion—that the load on a 
safety-valve merely represents the difference of 
pressure within and without the boiler, and that the 
difference due to this load will of course remain the 
same whatever the absolute external pressure may 
be. In other words, if a safety-valve be loaded to 
50 lb. per square inch, the maximum strain which 
ean be im upon the boiler (supposing the 
valve to act properly) will be that due to an excess 
of internal over the external pressure of 50 Ib. per 
square inch, and this will be the case whether the 
boiler is worked in a vacuum or in a chamber con- 
taining air compressed to a dozen or more atmo- 
spheres. As with the safety valves so with the pres- 
sure gauges, these gauges merely indicating the 
difference of pressure within and without the boiler. 
It is certainly most sin that such a simple 
matter as this could possibly be misunderstood, and 
that a discussion upon it should have taken ws 
before an engineering institution without the facts 
being set forth in their true light. 





THE CHATHAM DOCKYARD. 

Ur tothe 30th of December last 1,146,000/. had 
been expended upon the works forming the ex- 
tension of the Chatham Dockyard, and the estimates 
of the Director of Works show that an additional 
sum of 610,000/. will be required to complete the 
works authorised, the original estimate of 1865 
having been 1,750,000/. for the entire work ex- 
clasive of an additional entrance lock to the fitting- 
out basin, and the dock-pumping machinery. 10 
1863, shortly after the extension works were com- 
menced, a committee was appointed to decide upon 
the extent and arrangement of the factory buildings 
in connexion with them. As determined upon, these 
plans included  nuasber of separate buildings by fe 
side of the factory basin. wings were to be 
used as a fitting and erecting shop, and machine and 
boiler sho ively, with the buildings for 
stores in front, the iron and brass foundries and 
coppersmith shop to the rear, and the heavy machine 
shops in the centre, a of the enclosed space 
being occupied with ap’ for preparing armour 
plates, &c. An 18 in. gauge tramway was to run 
along the front of the factory basin and 





Richelieu river and Lake Champlain. The Riche- 
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the shops. In January, 1864, the concrete founda- 
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tions for more than half the buildings were com- 
menced by convict labour, and were completed in 
November, 1865, material of the value of about 80007. 
having been empleyed. Shortly afterwards it was 
pce te by Colonel Clarke that the arrangement 
of buildings was not by any means satisfactory, that 
it did not provide for the rapid changes that were 
being made, and that with the development and in- 
crease of the special work connected with the con- 
struction of ships of war, the usefulness of the build- 
ings would in the course of a very short time become 
extremely limited. meres é gmers the completion 
of the foundations, no further progress was made 
with this part of the work, and in 1869 Colonel! 
Clarke pointed out the advisability of adopting a 
modifi oo! me and submitted one, which, while it 
presented none of the faults inseparable from the 
previous arrangement, and utilised a portion of the 
foundations already in place, was capable, at any 
future time, of indefinite enlargement. This second 
design was submitted to a committee, with Colonel 
Pasley as chairman, and a very favourable report 
as to the new plans was made by them to 
the Admiralty. Acting upon this report, the 
order was given to remove so much of the 
existing foundations as may be required, and to 
proceed with the new buildings. ‘lhe shops, as 
now arranged, are shifted 100 ft. further back from 
the factory basin than in the original design, more 
suitable and less expensive foundations being acces- 
sible on the altered site. The shops, instead of 
being contained in a number of separate structures, 
are all enclosed in one building, about 1000 ft. in 
length, and 450 ft. wide. At each end is placed a 
warehouse for stores, the rest of the enclosed area 
being divided across its breadth by rows of double 
columns, placed about 60 ft, apart. In this way 
the building is divided into fourteen bays, each 
60 ft. wide, and covered by a light pitched roof. 
Partitions would be introduced to divide the entire 
building into as many compartments as may be de- 
sired; and in some of the shops thus obtained it 
is intended that an intermediate row of double 
columns should be added, to carry the girders on 
which 30 ft. travelling cranes would run. For the 
rest, travellers, the full span of the roof, would be 
employed, having a clear run from end to end. In- 
stead of the 18 in. tramway, proposed in the 1863 
design, a line and sidings from the London, Chat- 
ham, and Dover Railway, 4ft. 8$in. gauge, will 
run down the centre of the shops, so as to be ac- 
ceasible from every part of the building. 

‘Two pairs of powerful engines will be provided 
to drive the whole of the machinery, each being 
able to do the entire work, and only one pair being 
used at a time. They will be situated near the centre 
of the building on the south side, the boiler house 
being adjacent outside the building. 

These buildings, in common with the machinery 
generally, offices, roads, &c., are not included in 
the estimates ; their cost, and the time of their com- 
pletion, will depend, in a great measure, upon the 
extent of work that may be authorised, 


ENGINEERING MATTERS IN TURKEY. 

TURKEY is a country of contradictions and a land 
of anomalies. Just as Mr. Micawber had an execu- 
tion put in in the morning, and estimated the cost 
of a seed window in the evening, so you hear of the 
Turkish Treasury raising short loans, at 12 or 15 
per cent., one day, and contemplating a great net- 
work of railways or half a dozen ironclads the next. 
The explanation of this curious state of things is to 
be found in the vast undeveloped resources of 
Turkey. ‘Turkey has wealth, if she would only 
turn it to account, and the Turkish Government 
seems occasionally disposed to act as if the empire 
were a rich and vigorous one; but the fact is over- 
looked that the resources of the country, such as 
they are, are undeveloped and unutilised, while the 
arbitrary character of the Turkish administration 
effectually checks and cripples any tendency to en- 
terprise among the Turkish population, and a vague 
fear continually prevails that what is regarded as 
the traditional policy of Russia requires a continual 
—ore in defensive armaments. The re- 
sult of all these unfortunate circumstances is that 
Turkey does not take very kindly or successfully 
to the ideas and usages of Western European 
civilisation, and that an enormous outlay continually 
prevails for warlike purposes, while the natural 
wealth of the empire is suffered to remain compara- 
tively neglected. Nevertheless there are — 
toms of improvement observable in Turkish affairs. 


a 


Although, for instance, the Turkish Treasury 
hampered with a chronic deficit, the revenue shows 
a tendency to improvement, and if the public ex- 
penditure could but be stationary for a few 
ears, something like an equilibrium would 
established in Turkish The of 
Public Works has also mapped out a vast series of 
railway lines for Turkey in Europe; this net- 
work, however, amoun to between 700 and 800 
miles on paper, only the first section. of less than 
10 paved sag hone! ished, ped seg Pg works 
will not on very in the present 
condition of Turkish Peto ag ie satisfactory at 
the same time to observe that Daoud Pasha, the 
official at the head of the Public Works t, 
has recognised the necessity of provi good 
common roads to serve as feeders to the Turkey in 
Europe Railways. No less than 2000 to 2500 miles 
of roads of this description are to be made; they 
are to be divided into three classes, the cost being 
estimated at 1250/. to 1562/. per mile, according to 
class. Nothing probably would be found more 
beneficial than a good system of common roads upon 
which road steamers would render very solid ser- 
vices until railways could be more extensively con- 
structed. At present, from the i 
system of Government prevailing, the eral de- 
pression in Turkish commerce, and the want of 
roads, Turkish railways have been serious financial 
failures for the most part, and the tees given 
upon them have only added to the embarrassments 
of the Turkish Treasury. The Sm and Aidin, 
for instance, involved a loss to the Turkish Govern- 
ment, in 1870, of no lessthan 96,814/, on its guarantee 
account ; and since October, 1870, the guarantee 
has not been provided for. The Varna and Rust- 
chuk, another Turkish line, presents very similar 
results, 

The great source of Turkish troubles, financial 
and otherwise, is, however, the heavy war ex- 
penditure which is constantly going on. At the 
Turkish naval arsenal, for instance, at Haskeui, 
an armour-plated corvette, the Moukaddem-Hair, 
is now approaching completion. The Moukaddem- 
Hair, which is a copy of a sister corvette designed 
by Mr. E. J. Reed, will be 235 ft. in length between 
perpendiculars, and she will have a belt of rolled 
armour-plating 6 ft. in breadth, and 6 in., 8 in., and 
Yin. in thickness, more than half being below the 
water line. ‘The corvette will be armed with four 
12}-ton 300-poumder Armstrongs, which will be 
shortly received at Constantinople from Sir W. G. 
Armstrong and Co. The battery in which these 
guns will be mounted will be octagonal in shape, 
‘The plates used in plating the corvette have been 
rolled at Haskeui, which has also turned out all the 
other iron required for the ship. The plates are 
16 ft. in len ‘3 and 3ft. in breadth. The burthen 
of the Moukaddem-Hair will be about 1600 tons, 
and she will be fitted with engines designed 
by Mr. Shanks, and working up to 3250 horse 
power, although of only 500 horse power no- 
minal. Haskeui is engaged on two other pairs of 
engines of 60 horse power nominal, which are 
bemg made for two gunboats, two stationary 
engines of 25 horse power, and four pairs of 
floating fire-engines. A new smith's shop to con- 
tain 50 fires is also being erected, and drawings 
have been prepared for the erection of some e 
factories and foundries, to replace others at Yali- 
Kiosk, the site of which has been given up to the 
Roumelian Railway Company for a Stamboul ter- 
minus. The Taif and Sharki-Shadia dle-wheel 
frigates have received new engines and boilers ; and 
two ironclad monitors, pure in France during 
the Cretan insurrection, have been reconstructed 
so far as their defective armour-plating is concerned. 
Rope-making machinery has recently been supplied 
to Haskeui by Messrs. Fairbairn and Kennedy. 
Altogether, Turkey shows considerable vigour in 
the matter of her navy, which seemed to be 
as a formidable one by Earl Granville in the House 
of Lords on a recent occasion; the crews are not 
so efficient as the ships, but Turkey would appear 
to be dreaming of the day when she will try her 
naval strength with Russia. A Cretan journal 
refers to the progress which has been made with a 
new naval arsenal at Souda Bay ; ~~ building 
and refitting vessels, which have n for some 
months in progress, are now finished, and workmen 


5 


were engaged at the last dates upon a commodious | J 


barrack for sailors. The construction of a large 
dry dock is also to be commenced. Here we have 





another indication of the resolute intention of Turkey 
to become a naval power. The characteristics of the 
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Turk would , indeed, to be unchangeable. He 
borrows readily enough of ‘the Frank, and he 
his way as as he can, and professes a 
good But still the old nature is strong 
within him. While Turkey has scarcely any 
ee Se ee en her 
mines are unworked, no slice of the public 
resources is spent ees es eee ee 
jects. However, sounder ideas probably - 
ee to see that in the 
case of now profitiless Varna and Rustchuk 





bridge being constructed across the Thames at Chelsea, in- 
asmuch as a Committee of the House of Commons has 
recently agreed to a conditional revival of the powers of 
the Albert Bridge Act, which lapsed in December of last 
year. It will not, however, be the bridge upon the fiddie- 
string principle which it was intended to construct there 
some seven months since,* and the works of which have 
actually been proceeded with. Thank Heaven and the 
Battersea Bridge Company, we are not to have a pons 
asinorum across the Thames, at any rate just at present. 
Te Albert Bridge Company must, therefore, attempt to 
console itself upon having escaped from the consequences 
which might possibly have ensued had Captain Julius 
Roberts, R.M.A., C.E., been allowed to proceed with his 
“illigant” structure of which he is—or was—so proud. 
The bridge, if constructed at all, will now be according to 
the design origivally accepted by the company from Mr. 
R. M. Ordish, and sanctioned by Parliament at the time 
the Albert Bridge Act was obtained. The Act, the com- 
pany, and the bridge have each a history, and inasmuch as 
those histories are both interesting and instructive, we shall 
place them in a combined form before our readers in effect 
as they were extracted from the witnesses examined before 
the Committee of the House to which we have referred. 

To render our story intelligible, it will be necessary to 
take our readers back to the year 1864, when the Act was 
originally obtained, an unsuccessful attempt having been 
made in the preceding year. The Act was for constructing 
a bridge over the Thames from the site of the Cadogan- 
pier, Chelsea, to the Albert-road, Battersea, on the opposite 
side of the river. The object was to open up a line of direct 
communication between the gradually increasing district of 
Chelsea and the new town which was fast rising at Batter- 
sea. The object was legitimate, the bridge was much 
desired by the inhabitants, was well supported in Parlia- 
ment, and was only objected to by the proprietors of 
Battersea Bridge, who not unreasonably sought to protect 
themselves against the threatened inv: of their interests. 
Terms, however, were made with them, by which the 
Albert Bridge Company, upon the completion of their 
bridge, undertook to pay them $0002 per annum in per- 
petuity, receiving their tolls, which amounted to 9000/. 
per annum, and spending 7000/. on the old wooden struc- 
ture and maintaining it thereafter in proper repair. In 
other words, the Battersea Bridge Company were to sell 
their property to the Albert Bridge Company for 8000/. a 
year in round numbers. Upon the passing of the Act a 
company was at once formed for carrying out ite provisions 
and erecting the bridge according to Mr. Ordish’s design, 
which is upon bis rigid sus principle. Upon the 
2nd of October, 1864, the works were actively commenced, 
by the erection of the necessary timber staging in the river 
for the construction of the two piers. The contractors for 
the supply of the material and the erection of the bridge 
were Messrs. Holbrook and Co., of Chelsea, who cast a 
number of cylinders for the foundations, and got ready a 
large amount of cast and wrought ironwork for the super- 
structore. At this time, however, the Metropolitan Board 
of Works proposed to embank the river from Pimlico to 
Chelsea, and as these works would alter both the leagth of 
the bridge and its level at the Middlesex end, the progress 


éf the bridge was arrested. For several in succession 
did the Metropolitan Board apply to P t for an Act 
embankment, but it failed to obtain 


res this 
cos emit the year 1869. In the meantime the period 
allowed by the Albert Bridge Act for the erection of the 
bridge had expired, but upon application to Parliament 
ust to the expiry, an extension of time to the 
end of 1870 was granted. 

But the company does not appear to have been made 
happy by this“respite, as they could not get the Board of 








* Ses page 802 of our inet volume. 
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Works to settle the question of approaches and levels, and 
so the cranky pile of staging continued to disfigure the 
Thames at Chelsea. In the autumn of last yeer, however, 
Captain Julius Roberta, R.M.A., C.E., a disciple of balan- 
coire Boutet, appeared upon the scene, with a design for 
the bridge, and a contractor—a Mr. Holdea—for its erec- 
tion, which was commenced on the Srd of October, the 
works to be completed by-—when does the reader think 7— 
by the end of the year! This wes Captain Roberts's 
positive and distinct assurance at the time, but however 
much faith either he or the company may have placed in the 
assurance, it was by no means believed in by ourselves, and 
we pointed out its utter absurdity at the time. The time 
soon passed by, the end of the year arrived, determined 
the Albert Bridge Act, and fuund but little done towards 
raising the structure. It then became necessary for the 
company to apply to Parliament once more for a renewal 
of their powers, which they did, and the case came before 
Committee on this day week, and again on Monday last. 
The opponents were the Battersea Bridge Company, who 
based their opposition primarily upon the fact that a bridge 
was in course of construction, which was utterly wrong in 
principle, which would not support itself, and which, con- 
tequently, no engineer could be found to support, In 
addition, the Battersea Bridge Company brought as their 
witnesses, Mr. W. H. Barlow and Mr. Bramwell, who, 
as a matter of course, were both prepared to condemn 
utterly the absurdity. But the evidence of these gentle- 


}and the public may hope to have what is much needed, 
carried out in a bond fide manner, and upon sound en- 
principles, 


gineering 








TITANIUM AND TRON. 
To rae Eprrom or Evowersise. 
S18,—I1 notice in your columns the remarks upon titanium 
ores and their uses, by Mr. Thomas Morgans, and the im- 
pressions left upon the mind of that : appear to be 
that very little real advantage can be derived from the use of 
these ores. 
|. Many years ago it cecurred to me that there must be some 
| hidden reason for the peculiar excellence of iron 
| from eertain ores in certain districts, such 
| irons of Danemora, Elba, Toleda, i “ 
land, alao in the C. C. N. D. iron of Russia, and likewise that 
| for whieh the Forest of Dean was anciently celebrated. I 
observed that whenever the ores from which these irons were 
| produced were smelted in a blast furnace, the “ bears” or 
gobs of the furnace hearths contained quanti sof bright 
| crystals, called by the Inte Mr. Henry, amide of titanium, 
| reasoned, therefore, that probably a small alloy of titani 
might be the cause of the special superiosiey of these 
Procuring a large quantity of red hematite iron « 
from Whitehaven, 1 deoxidised 20 or 30 tons at a very hi 
temperature in a converting furnace. Very much of the 
after conversion I found covered with rich brilliant erystals 
| and scales of this amide of titanium, which to me appeared the 





men was not required, inasmuch as the Albert Bridge | 


Company, having become aware of the course the opposition | 


would take, sacrificed Captain Julius Roberts, R.M.A. 
C.E., om the altar of policy at 11 o'clock on the morning of 
the first day's sitting, which took place at 12. In the self- 
same hour they further decided to adopt Mr. Ordish’s 
original design, and they arranged with a contractor—Mr, 
Hooper—for carrying it out. The very ground of the 
opposition thus appeared to be cut from under their feet, 
but they had another point upon which to rest their claim 
for a hearing, and that was the bond Sides of the whole 
affair. The evidence, therefore, turned upon the question 
of the position of the company and its contractor, but as 
considerations of this nature are entirely beside our par- 
pose——-which is simply to look at the matter from an en- 
gineering point of view—we pass on to the case as pre- 
seated by the Albert Bridge Company 

The promoters of the Bill, in the first place, let Captain 
Roberts down as gently as they could—which they were 
bound to do, after having raised him up 80 high as they 
had-—-~in order to make it pleasant all round. But 
an audible smile went through the Committee-room as 
counsel and witness administered a parting pat on the back 
to the rapidly subsiding captain. In the next place the 
Albert Bridge Company proved, to the satisfaction of the 
Committee, that they were perfectly solvent, and were pre- 
pared to carry out the works in a bond fide manner. Moro- 
over, they showed—and here, we think, was their strong 
point——that some 12,000/. had been expended upon the 
works, the company’s engineer, Mr. Ordish, stating that 
80007. worth of work remained to the good of the new 
bridge. Mr. Hooper declared himself ready to carry out 
the contract to completion for the company, Mr. Turner, of 
the Cardigan Iron Works, Sheffield, was ready to supply 
the wire cables «nd ironwork, money was sworn to be 
forthcoming for payment of the contractors, and what more 
cowld the Committee ask? After a powerful, though not 
altogether pertinent, speech from the counsel for the oppo- 
sition, the room was cleared, and the Committee deliberated 
for nearly an hour, Upon readmission of the public the 
chairman annoupced the decision of the Committee to be a 
conditional revival of the powers for eighteen months. The 
conditions were, in effect, the construction of the bridge 
according to Mr. Ordish’s design, and the expenditure of 
10,0004. upon the works in six months from the passing of 
the Act, the certificate of the Board of Trade being required 
as to work having been done, and materials delivered, to 
the above amount within the time specified. 

We consider the decision of the Committee an equitable 
one, the company has had its reverses, and whether stopped 
by the Board of Works, or by any other obstructive, the 
shareholders have certainly spent much money in prosecut- 
ing the bridge works, and are entitled to another chance of 
retrieving their losses. That the company is respectably 
constituted we have no doubt whatever, but how the di- 
rectors could have been beguiled into entering into negotia- 
tions with parties bringing forward such a design as the 
fiddie-string bridge passes our comprehensiov. But we all 
have our weak moments, and companies are not exempt 
from the frailties of individuals. Their own engineer de- 
clined to approve of the design, but offered to substitute 
any other for bis own, should the company wich it, pro- 


vided, of course, it was based on sound principles. Nor | 


could the company get any other engineer for love or money 
to come forward and say the scheme was sound. Mr. Page 
was talked about, and it was stated that he would have 
come before the Committee in support of the bridge, but he 
had not “time to complete bis calculations.” As the break 

ing strain of a wire tope stretched horizontally (not cam- 
bered, as was suggested) across a span of 225 ft. is all the 
calculation necessary, Mr. Page must have been very busy 
at the time. We do not know how far Mr. Page was 
interested in the matter, but at all events he was not seen 
in the vicinity of Room No. 4, Group M. However, the 
company has now a chance of retrieving its misfortunes, 


uantity of ore from Elba. — 
mora, the Russian, and the Indi 
Woot ores contained a notable percentage of titanic acid. 

I now endeavoured to obtain a opel of titanium ore to 
| test directly in practice the theory I formed ; but I found 
| that — as cabinet curiosities these ores were unknown, 
| and that J could only obtain them at a cost of 2s. 6d. to 10s. 

on. 

i consulted Mr. Warington Smythe on the subj He 
| had travelled in Norway and Sweden, but he poe ogy me 
| no encouragement. The ores were, he said, extremely rare, 
| and I must never hope to be able to procure more than small 
rg rt I, however, wrote a paper on the subject in 
| The Engineer, and this r was read by a Mr. Hylin, of 
| Stockholm, and attracted | is attention very much. had 
} ions at E.gersund, in Norway, and on investigation he 
| found that enormous veins of the ore of titanium, a 

iUmenite, existed close to Egersund. He corresponded wi 
| me, and I imported some of the ore, and found that my 

theories were iully confirmed as to the ex i effect 
| of titanium in improving the quality of iron manufactared 
| from ores containing the former. This wo ten Bree titanium 
| ore became known, and search being made in localities, 
| the ore was found in abundance in 


regions, and all provéd to be titanium ore, either of the non- 
magnetic or ilmenite class or of the magnetic kind termed 
iserime. The New Zealand sand is of the latter class, and 
contains about 12 per cent. of titanic acid. The black sand, 
so profusely thrown out by all the known volcanoes of the 
universe, is titanium ore either magnetic or non-magnetic, 
and it redounds much to the observation of the voleano 
elambering savants of the past, wading painfully ankle deep 
as they did through these unstable sands, that not one of 
them shi wid have discovered what this obnoxious feet-de- 
luding sand really consisted of. Anyhow, there must be 
great and universal deposits of this ore at the depths whence 
volcanoes find matter rg ejection. 

Having satisfied myseif as to the great value of titenium 
and its ores in connexion with the manufacture of iron, I 
took out some patents for the use of the titanic ores. I was 
wrong in doing so. I ought first to have taken out a patent 

fur combatting ignorance, prejudice, and seli-satis- 
fied stupidity, and afterwards my patents might have come 
to some pecuniary result in my favour. Dealt with, how- 
ever, by one of our most eminent practical metallurgists and 
masters of all trades, Mr. A. C, areritt of Worcester, that 
gentleman, with the kind consideration which has ever cha- 
racterised him, would not permit my patents to languish, 
but had them humanely put out of their misery by a curious 
rocess, termed non-payment of stamp duty. e defence- 
ess — were arraigned and conde without a trial, 
Mr. Sheriff being at once plaintiff, officer of justice, judge, 
and jury, and the verdict “ Guilty” was strong indeed. 

Subsequently, however, some weak-minded individuals 
became of opinion that there might, after all, be i 
in titanium worth investigating, and the ore has been 
valuable, notwithstanding Mr. Sheriff” . 
apology I can offer for ons weak-minded, if not rebellious 
mane. 4 who have thus presumed, is that one of them, a Mr. 
Thomas, appears to be manufacturing 2000 tons per month 
of magnificent iron by the aid of titanium ore, and that 
another party, Sir John Brown and Co., of Sheffield, is pro- 
ducing the best armour plates in the world by help of the 
titanic pig metal manufactured by the Norton Iron Com- 
pany. Surely Mr. Sheriff ought to see to this. 

_ Lb may observe that Mr. Thomas claims the fusion of pi 
iron in a cupola with hematite iron ore, or pure iron ores. Thi 
| was done by my father, Mr. David Mushet, at the Abersy- 
| a Iron Works, more than 40 years ago, and the process 
| was, I believe, patented by him. 
| [have recently had it communicated to me, as piece of 
| news, that titanium ores are extensively used is pling 
| furnaces and otherwise with great advantage, and I have 
| been recommended to try these ores and satisfy myself of 
their great end increasing value in connexion with iron and 
steel manufacture. If there is any ial value attached 
to the ores of titanium in connexion with the manufacture 
of iron, and if apy benefit has arisen, or mey herealter arise, 








It has taken fourteen years 
spiegeleisen at Ebbw Vale. 
double lustrum some genius 
the easy manufacture of reer eat 3 
the fine fortune alluded to by Mr. 
Morgans, which usually rewards an original inventor. 


I am, Sir, yours truly, 
Cheltenham, May 23, 1871. R. F. Mvsuer. 
PEAT FUEL. 


To tHe Eprror oF Eve1sgexine. 








that gentieman and myself, 

forward by him that has not been dealt with in 
letters; and in the next when I find Mr. 
in peat, pronounced 

of fuel, and the example 


uently 

enemy known as balance 

only ecorrectives. And to these influences I 

now resi the took of demenctasting in due time to Mr. 

, that, as in men, so too in peat, fibre has an im- 

portant value, when used aright. ; f 

In closing the correspondence, I t having to notice the 

concludi % Departing from the 

subject of peat manufacture he strikes out at random, and 

refers to the Irish Peat Company's Works at Athy gee, ia 

which under the management and processes of Mr. Res- 

Reece, the paraffine oils and other special products yielded by 
the distillation of peat, were sought to be " 

mercial articles 


ir. I 

see that it has any connexion with simple question of 
“peat with fibre or without it,” which we have been dis- 
cussing. However, not to be outdone in courtesy, I assure Mr. 

i that I had,not anything whatever to do with,that 
affair directly or indirectly, nor was I engaged in any capacity 
whatever in connexion with it. Neither was I at the time a 
resident in this part of Ireland, and my first visit to the site 
of the works was to contemplate a ruin a few years after they 
had ceased to work. The that I now reside near Athy, 
and not many miles from these old works hardly justifies an 
inference that I may have been connected with them. As well 
might I, hed I disadvantage of a bad case, seek to dis- 
credit Mr. Finchbeck with your readers by “ hoping” (kindly 
of course), that as he writes from Leadenhall-street, he had 
nothing to do with the affair of the failure of the late East 
India Company's rule in India. 2 

Peat I may discuss, but frora personalities I respectfully 
retire; and I have now only to express thanks to you, Mr. 
Editor, for affording so much of your valuable space to the 
subject, and which uu to accept from, 

” rnreu obedient Servant, 


J. M. C. Mgavows. 
Modubeagh, Athy, May 24, 1871. 


Tae Istuxmcs or Dartgw Canat.—The Darien Canal 
i having completed the survey of the 





prepossessing . 
eyes iter, is to be surveyed, 
when the expedition will come home. 
Anxotuer Tramway Compasy.— 
i of the British and Forei 
(Limited), with a capital of 500,0001., 
which 300,0001. is to be first subscribed. 
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COMPOUND ENGINES. 

To tas Eprron or Exoiwesrine. 
Sin,—The loss ef efficiency in compound engines from 
useless expansion and throttling having been examined, the 
loss from clearance remains to be considered. 

The “capacity of the cylinder” has already been re- 
stricted to mean that portion equal in length to the stroke 
of the piston and “ clearance” taken to include the capacity 
of the passage to the face of the valve (see Enorveenina, 
page 276). It is desirable to know also what may be gained 
or lost by varying the clearance and compression, and to 
what extent increasing the area of the passage would 
neutralise the advantage that might arise from reduced 
throttling, but it will first be necessary to consider the sub- 
ject without special reference to compound engines, 

Let “ apparent volume” mean the volame in the cylinder 
exclusive of clearance, and “expanding volume” mean 
the steam in both the cylinder and clearance, and “ en- 
tering volume” that quantity which enters at each stroke 
before the steam port closes, This latter equals the ex- 
pandiag volume minus the steam found in the clearance 
when the steam port opens (called the “ retained steam”), 
it is the volume whose expansion from the initial pressure 
without clearance forms the standard diagram before 
named (see ENGINEERING, pages 228, 276, 282, &c. In 
like manner let “apparent expansion,” “actual ex- 
pansion,” and ‘ standard’s expansion” be distinguished. 
Thus, if in proportionate volumes the cylinder=-100 and 
the clearance 5, and the suppression is at }th the stroke, or 
at 20 parts, then the “appareat volume’==20, and the 

‘apparent expansion” is 5 times; the “ expanding 
volume” =20+-5, or 25, andthe “actual expansion”— 
100 +5 . . a - 

——==4.2 times. Suppose the retained steam is suffi- 
20+5 
cient to fill half the clearance at the initial pressure or 2.5, 
then the ‘‘entering volume ’=25 — 2.5-<=22.5, and the 
100 
22.5 


as 


“ stendard’s expansion” == ==4.44, The apparent and 


actual rates of expansion are sometimes spoken of as though 


they were the same. When the suppression is after half 
stroke there is not much difference, but if the suppression 
be early they are usually very different. With the above 


eylinder, when the apparent expansion equals 2 the actual is 


1.9, but when the apparent expansion equals 10 the actual is 
only 7times. The expanding volume being always greater 
than the apparent the actual expansion must be always 
less. (See Note 1 at end of letter.) 

In order to find the loss by clearance, let the work done 
in one stroke be compared with what might have been done 
by an equal entering volume without clearance (compare, 
not equal suppressions, but equal volumes). This is here 
doue by comparing the actual diagram with a standard 
diagram, whose back pressure, for this special purpose, is 
the same as that of the actual diagram before compression. 
“ Loss” will here mean the difference in the area of the 
diagrams, “ percentage loss” will mean the loss divided by 
the area of the standard and multiplied by 100, “ loss 
in lb.” will mean the width of an area, to the scale of ib., 
equal in length to either diagram. 

“Compression,” as applied to volume or distance, refers 
to the distance from the end of the stroke that the exhaust 
port effectually closes (see ENGINEERING, page 303), or the 
volume then contained in the cylinder, exclusive of clear- 
ance. “Compression,” as applied to presstire, means the 
pressure of the “retained steam” from its compression by 
the piston before the steam port opens. 

The steam in the clearance evidently does no work cn the 
piston until it begins to expand, and the greater the expansion 
the more work it does. Notwithstanding this, when there 
is little or no compression, the loss from clearance is greater, 
the earlier the suppression and the percentage loss much 
greater, because in such a case the clearance causes the 
actaal expansion to be greater than the standard’s expan- 
sion, and the work thus recovered is greater with a late 
suppression than with an early one. This may be seen 
from Fig. 14. For simplicity, there is supposed to be no 
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back pressure; the shaded portion represents an indicator 
diagram, the width of the unshaded space to the left (in 
this and the other diagrams) represents the capacity of the 
clearance to the same scale that the length of the diagram 
would represent the capacity of the cylinder. The dark 
lined rectangle represents both the expanding and entering 
volumes, which are here equal, because, there being no 
back pressure, there can be no retained steam. The dark- 
lined diagram show. what would have been the work done 
if the entering steam had expanded without clearance: it 
is the standard diagram. Since the standard diagram is 
the same length as the actual diagram, that portion of the 
latter lying outside the former must be the same width as 
the clearance. Let it be cut off and placed in the clearance, 
as shown by the cross line; the upper space will show the 
loss. It evidently increases as the expansion increases, 


re nee tame ta 8 ae grates sates tah on one 
always is some back pressure, therefore some retained 
steam, although there be no compression, the loss will be 
less than the figure 
In Fig. 15, the large shaded represen 

cator diagram ; the lower shaded portion, to the left, repre- 
sents the retained steam, which is slightly compressed by 
the piston ; but when the steam enters it is compressed to 
the initial pressure, and occupies a volume represented by 
the narrow vertical space to the extreme left. The space 
between the dark perpendicular lines shows the entering 
volume ; the dark-lined diagram, formed by its expansion, 
is the standard. The expanding volame being greater 
than the entering volume, as it includes the retained steam, 

















its expansion curve lies outside the standard’s curve. If 
the standard diagram be produced to the same final pres- 
sure as the actual diagram, its increase (shown by a small 





oblong space) represents the increased work dene by ex- 
| spansion of the entering steam in consequence of the actual 
| expansions exceeding the standard’s. The remaining out- 
lying space, which is darkly shaded, must be due to the 
| expansion of the compressed retained steam, and is there- 
fore equal in area to the upper shaded portion to the left, 
which shows the expansion curve of the latter carried to 
| the actual final pressure. The oblong shaded piece in the 
clearance is the same in shape and area as the other shaded 
| space at the end of the standard diagram. Let that portion 
of the actual diagram outside the standard’s be cut off, and 
substitute the shaded portions in the clearance. The loss 
is equal to the unshaded portions within the standard. 

Fig, 16 represents another diagram with the same enter- 
ing volume, but more compression. It is treated similarly 
to the last figure, except that in this case the retained 
steam is so much greater, that its expansion encroaches (so 





i ; — 











to speak) on the cylinder, and thus the actual expansion is 
less than the standard’s. The small rectangular space shows 
a loss, and is taken from (instead of added to) the space 
showing the retained steam’s expansion, and it is left un- 
shaded. ‘The unshaded portions on the standard show the 
loss, as before. 

It is evident that when the compression happens to equal 
the final pressure, the clearance will not affect the ratio of 
expansion of the entering volume, and the oblong in Figs. 
15 and 16 will disappear. 

In order to find the loss from clearance with real indi- 
cator diagrams, when the clearance is known, it is merely 
necessary to construct a figure similar to the left of Figs. 
15 or 16, and measure the spaces, or they may be calcu- 
lated. (See note 8 ) : 

Fig. 17 shows the clearance loss in Fig 16 toa larger 
horizontal scale, and the losses are shaded. The other 





curves show the loss with more or lesa compression, and 


i 
: 
: 
: 


of 
compression made slightiy or 
lean thu Sabeuace of the vas sgencagale tee aleiboutes of 
the other. This amount of compression will produce the 
minimam loss, although it may be increased or diminished 
within moderate limits without much increasing the loss. 
The best amount of compression (so far as work on the 
piston is concerned) will be when the ratio of compression in 
pounds equals the ratio of actual For 
particular period of suppression it can be found - 
cally, as shown in Fig. 16, by drawing a line the 
a See See oe anger By yn el 
line of the clearance space the base line, 


pression will be 5x ae +s —5ec18.7.. The retained 
steam will be 13.7 +5=18.7 parts at 16 Ib., which will oc- 
ener 9 gah. The entering steam is 25 parts, 
rhe mean effective pressure is... 42.14 Ib. 
Loss, upper space... .,  -48 1b, 
» lower space .., i i 
» difference of expansion _.69 ,, 


Total ... so LSE 161 


Standard diagram ... ... 43.65 tb. 

If with the same entering volume there was no compres- 
sion, the loss would be 2.64 Ib., but if the compression were 
26.25 so as to reach 1001b. (the initial pressure), the 
loss would be 2.081b. The percentage losses are 8.5, 6.0, 
and 4.8. In this case the best period of compression makes 
the loss about $ of what it would be without compression, 
and }rds of that from the maximum compression. 

But if, when the compression were at its best point, it 
were slightly increased, so that, say, 1 oz. of steam extra 
were retained, the point of su remaining unaltered, 
then 1 oz. less will be required to fill the clearance, and it 
may be used on the piston, where it will do work both be- 
fore and after the expansion, and, so long as this work 
exceeds that spent in compressing an equal quantity, there 
will be an advantage in increasing the compression. From 
this point of view it will generally be advantageous to com- 
press to the initial pressure. If this were done in the last 
example, the mean pressure would be 99.00, aud the 
entering volume reduced to 23. If in each case the mean 
pressure be divided by the entering volume, in order to com- 
pare the pressure with the steam used, an advantage will 
be found in favour of increased compression, thus : 


42.11 > 
35 = 1.68, 23 =1,70. 

But although there is more work in proportion to the 
steam used, there is less actually done. Increased com- 
pression reduces the work, but reduces the steam in a 
greater ratio. It is in this reapect analogous to earlier sup- 
pression. Either may be advantageous modes of reducing 
the power, but the best result is when they are conjointly 
adjusted in the manner before named. 

If in the present case the suppression was redaced from 
23 to 21.2, and the compression from 26.2 to 15 (its best 
place for the suppression), the mean pressure would be 
increased from 89, Ib. to 39.48 Ib. As the standard 
pressure is 40.81b., the percentage loss is decreased from 
4.4 to 8.2. 

The percentage loss from clearance with single-cylinder 
erigines, with various degrees of expansion, various ratios 
of back pressure, and various degrees of compression, may 








Clearance per cent.of cylinder ... = «.. ose 


Pressure, ratio of initial to back pressure op tee 
Entering steam, per cent. of cylinder ... . pi 
Loss per ( No compression ove bee A 
cent. of < Bestcompression _... ose ose B 
standard. ( Compression to initial pressure _.... Cc 
Standard diagram’s mean pressure for 100Ib. ... | nee 
Suppression per cent. of stroke ... $00 ons ove! 2 

5 3 Bs ADs ea a 
Compression per cent. of stroke ... eos oes pes . 
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be gathered from the following Table; 























the same entering ‘volume. As-the compression gradually 
increases, at first the addition to the lower shaded space is 











less than the reduction of the upper, but afterwards the 








es fe ee BT a ear Bee fore Ss eg 
4}; 4/8 8 » 16 - S 
40 | 60 | 20 | 40 | 6 | 10 | 20 | 60 
42, 20 | 84) 40 27 | 128 | 15. 59 
60 | 18/1 42) 88) 17) @. &7 | 40 
8.7 | 88 | 67 °' 68 | 52 1118 | 188 | 14. 
61.6 | 654 | 80.7 | 6&1 | 77.9 | 268 | 89.7 | 779 
86.2 | 66.2 | 16.6 | 95.6 66.1 | 562 | 112 | 60.1 
88.0 | 57.1 | 17.8 | 86.6 | 66. 7.6 | 152 | 621 
40.0 | 60. | 20. | 40. | 60. | 10. | 20. | 0. 
7.0 | 84 /)174 | 70 80 | 85.6) 816) 68 
160 | 16 : 35 | 3 | 8 | 7% | 70 | 7 
Certain general conclusions may be inferred from the 
Table which will, however, only be true within its limits, 


but these include most cases in ordinary practice. 

When there is no compression the variation of 
pressure but slightly varies the percentage loss for equal 
admissions, and the percentage loss for v 
is about inversely as the entering volume, 
able variations of pressure. 
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Works to settle the question of approaches and levels, and 
so the cranky pile of staging continued to disigure the 
Thames at Chelsea. In the autumn of last year, however, 
Captain Julius Roberts, R.M.A., C.E., a disciple of balan- 
coire Boutet, appeared upon the scene, with a design for 
the bridge, and a contractor—a Mr. Holden—for its erec- 
tion, which was commenced on the 8rd of October, the 
works to be completed by—when does the reader think ?— 
by the end of the year! This was Captain Roberts's 
positive and distinct assurance at the time, bat however 
much faith either he or the company may bave placed in the 
assurance, it was by no means believed in by ourselves, and 
we pointed out its otter absurdity at the time. The time 
seon passed by, the end of the year arrived, determined 
the Albert Bridge Act, and fuund but little done towards 
raising the structure. It then became necessary for the 
company to apply to Parliament once more for a renewal 
of their powers, which they did, and the case came before 
Committee on this day week, and again on Monday last. 


and the public may hope to have what is much needed, 
carried out in a bond fide manner, and apon sound en- 
gineering principles. 








TITANIUM AND TRON. 
To tae Eprros oy Enoivernixe. 
S1,—I notiee in your columns the remarks upon titanium 
ores and their uses, by Mr. Thomas Morgans, and the im- 
pressions left upon the mind of that gentleman appear to be 
that very little real advantage can be derived from the use of 
these ores. 


Many years ago it occurred to me that there must be some 
hidden reason for the peculiar excellenee of iron produced 
| from eertain ores in eertain districts, such for example as the 
| irons of Danemora, Elba, Toleda, Lancashire, and Cumber- 
land, also in the C. C. N. D. iron of Russia, and likewise that 
for which the Forest of Dean was anciently celebrated. I 
| observed that whenever the ores from which these irons were 
| produced were smelted in a blast furnace, the “ bears’’ or 
gobs of the furnace hearths contained quantities of bright 








The opponents were the Battersea Bridge Company, who | crystals, culled by the late Mr. Henry, amide of titanium, I 


based their opposition primarily upon the fact that a bridge 
was in course of construction, which was utterly wrong in 
principle, which would not support itself, and which, con- 
cequently, no engineer could be found to support. In 
addition, the Battersea Bridge Company brought as their 
witnesses, Mr. W. H. Barlow and Mr. Bramwell, who, | 
as a matter of course, were both prepared to condemn 





reasoned, therefore, that probably a small alloy of titanium 
might be the cause of the special seperiority of these irons. 
Procuring a large quantity of red hematite iron ore 
from Whitehaven, I deoxidised 20 or 30 tons at a on apo 
temperature in a converting furnace. Very much of the ore 
after conversion I found covered with rich brilliant erystals 
and scales of this amide of titanium, which to me appeared the 
more remarkable seeing that the eminent analyst, Dr. Ure, 


uttcrly the absurdity. But the evidence of these gevtle- | 549 nog recognised titanic acid as one of the com ts of 
Lancashire 


men was not required, inasmuch as the Albert Bridge 
Company, having become aware of the course the opposition 
would take, sacrificed Captain Julius Roberts, R.M.A., 
C.£., om the altar of policy at 11 o'clock on the morning of 
the first day's sitting, which took place at 12. Jn the self- 
same hour they further decided to adopt Mr. Ordish’s 
original design, and they arranged with a contractor—Mr. 
Hooper—for carrying it out. ‘The very ground of the 
opposition thus appeared to be cut from under their feet, 
but they had another point upon which to rest their claim 
for a hearing, and that was the bond fides of the whole 
affair. The evidence, therefore, turned upon the question 
of the position of the company and its contractor, but as | 
considerations of this nature are entirely beside our par- | 
pose—which is simply to look at the matter from an en- 
gineering point of view—we pass on to the case as pre- 
seated by the Albert Bridge Company 

The promoters of the Bill, in the first place, let Captain 
Roberts down as gently as they could—which they were | 
bound to do, after having raised him up so high as they 
had in order to make it pleasant all round. But 
an audible smile went through the Committee-room as 
counsel and witness administered a parting pat on the back 
to the rapidly subsiding captain. In the next place the 
Albert Bridge Company proved, to the satisfaction of the 
Committee, that they were perfectly solvent, and were pre- 
pared to carry out the works in a bond fide manner. More- 
over, they showed—and here, we think, was their strong 
point—that some 12,000/. had been expended upon the 
works, the company’s engineer, Mr. Ordish, stating that 
80001. worth of work remained to the good of the new 
bridge. Mr. Hooper declared himself ready to carry out 
the contract to completion for the company, Mr. Turner, of 
the Cardigan Iron Works, Sheffield, was ready to supply 
the wire cables und ironwork, money was sworn to be 
fortheoming for payment of the contractors, and what more 
could the Committee ask? After a powerful, though not 
altogether pertinent, speech from the counsel for the oppo- 
sition, the room was cleared, and the Committee deliberated 
for nearly an hour. Upon readmission of the public the 
chairman announced the decision of the Committee to be a 
conditional revival of the powers for eighteen months. The 
conditions’ were, in effect, the construction of the bridge 
according to Mr. Ordish’s design, and the expenditure of 
10,0004. upon the works in six months from the passing of 
the Act, the certificate of the Board of Trade being required 
as to work having been done, and materials delivered, to 
the above amount within the time specified. 

We consider the decision of the Committee an equitable 
one, the company has had its reverses, and whether stopped 
by the Board of Works, or by any other obstructive, the 
shareholders have certainly spent much money in prosecut- 
ing the bridge works, and are entitled to another chance of 
retrieving their losses. That the company is respectably 
constitated we have no doubt whatever, but how the di- 
rectors could have been beguiled into entering into negotia- 
tions with parties bringing forward such a design as the 
fiddle-string bridge passes our comprehension. But we all 
have our weak moments, and companies are not exempt 
from the frailties of individuals. Their own engineer de- 
clined to approve of the design, but offered to substitute 
any other for his own, should the company wish it, pro- 
vided, of course, it was based on sound principles. Nor 
could the company get any other engineer for love or money 
to come forward and say the scheme was sound. Mr. Page 
was talked about, and it was stated that he would have 
come before the Committee in sapport of the bridge, but he 
had not “time to complete his calculations.” As the break- 
ing strain of a wire rope stretched horizontally (noi cam- 
bered, as was suggested) across a span of 225 ft. is all the 
calculation necessary, Mr. Page must have been very busy 
at the time. We do not know bow far Mr. Page was 
interested in the matter, but at all events he was not seen 
in the vicinity of Room No. 4, Group M. However, the 
company has now a chance of retrieving its misfortunes, 











ire or Cumberland hematite iron ore. The brush ore 
from the Eastern side of the Forest of Dean gave similar 
vesuite, as did alse o quantity of ore from Elba. Analysis 
also showed that the the Russi send the botan 
Wootz ores contained a notable percentage of titanic acid. 

I now endeavoured to obtain a supply of titanium ore to 
test directly in practice the theory I formed ; bat I found 
that except as cabinet curiosities these ores were unknown, 
and that I could only obtain them at a cost of 2s. 6d. to 10s. 


Ce 

* consulted Mr. Warington Smythe on the subject. He 
had travelled in Norway and Sweden, but he could give me 
no encouragement. The ores were, he said, extremely rare, 
and [ must never hope to be able to procure more than 
vig oe I, however, wrote a paper on the subject in 
he ineer, and this r was read by a Mr. Hylin, of 
Stockholm, and atteaensl | Ke attention very much. had 
ions at Egersund, in Norway, and on investigation he 

found that enormous veins of the ore of titanium, cal 
ilmenite, existed close to Eg d. He corresponded with 
me, and I imported some of the ore, and found that my 
theories were tully confirmed as to the extraordinary effect 
of titanium in improving the quality of iron manufactured 
from ores containing the former. This discovery of titanium 
ore became known, and search being sale iwother localities, 








the ore was found in abundance in almost every quarter of | conel 
Zealand, 


the globe. Iron sand was sent to me from New Z 
Japan, South America, Iceland, Sicily, and other volcanic 
regions, and all provéd to be titanium ore, either of the non- 
magnetic or ilmenite class or of the magnetic kind termed 
iserine. The New sand is of the latter class, and 
contains about 12 per cent. of titanic acid. The black sand, 
so profusely thrown out by all the known volcanoes of the 
universe, is titanium ore either magnetic or non-magnetic, 
and it redounds much to the observation of the volcano 
elambering savants of the past, wading painfully ankle deep 
as they did through these unstable sands, that not one of 
them :icud have discovered what this obnoxious feet-de- 
luding sand really consisted of. Anyhow, there must be 
great and universal deposits of this ore at the depths whence 
voleanoes find matter for ejection. 

Having satisfied myself as to the great value of titanium 
and its ores in connexion with the manufacture of iron, I 
took out some patents for the use of the titanic ores. I was 
wrong in doing so. I ought first to have taken out a patent 

ncess for combatting ignorance, prejudice, and seli-satis- 

stupidity, and afterwards my patents might have come 
to some pecuniary result in my favour. Deali with, how- 
ever, by one of our most eminent ical metallurgists and 
masters of all trades, Mr. A. C. Sheriff, of Worcester, that 
gentleman, with the kind consideration which has ever cha- 
racterised him, would not permit my patents to languish, 
but had them humanely put out of their misery by a curious 
— termed non-payment of stamp duty. defence- 

patents were arraigned and condenned without a trial, 
Mr. Sheriff being at once plaintiff, officer of justice, judge, 
and jury, and the verdict “ Guilty” was strong indeed. 

Subsequently, however, some weak-minded individual 

became of opinion that there might, after all, be i 
in titanium worth investigating, and the ore has been 
valuable, notwithstanding Mr. Sheriff'sanathema. The only 
apology I ean offer for these weak-minded, if not rebellious 
mortals, who have thus presumed, is that one of them, a Mr. 
Thomas, appears to be manufacturing 2000 tons per month 
of magnificent iron by the aid of titanium ore, and that 
another ony Oey John Brown and Co., of Sheffield, is pro- 
ducing the best armour plates in the world by help of the 
titanic pig metal manufactured by the Norton Iron Com- 
pany. Surely Mr. Sheriff ought to see to this. 
_ I may observe that Mr. Thomas claims the fusion of pig 
iron in a cupola with hematite iron ore, or pure iron ores. This 
was done by my father, Mr. David Mushet, at the Abersy- 
chan Iron Works, more than 40 years ago, and the process 
was, I believe, patented by him. 

I have recently had it communicated to me, as 2 piece of 


news, that titanium ores are extensively used in pies 
furnaces and otherwise with great advantage, I bave 
been recommended to try these ores and satisfy myself of 
their great and increasing value in connexion with iron and 
steel manufacture. If there is any cominercial value attached 
to the ores of titanium in connexion with the manufacture 
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of iron, reduce it to an im wder, and 
i mixed - dep thith 16 cont a vo 
gards the analyses of pig and other irons in a practical poiot 
of view, and as as I can titanium out of pig iron I 
e that it must somehow have existed 
im that iron before I got it out. It has taken fourteen years 
gee! the manufacture of spiegeleisen at Ebbw Vale. 
ble lustrum some genius 
i easy manufacture of titanic pig 
and have reaped the fine fortune alluded to by Mr. 
Morgans, which usually rewards an original inventor. 


I am, Sir, yours truly, 
Cheltenham, May 23, 1871. R. F. Mvener. 
PEAT FUEL. 


To tHe Epviror or Evervgerine. 

Sra,—My remarks in reply to Mr. Pinchbeck’s last letter 
upon this sabject shall be as brief as possible, for two reasuns. 
In the first there has not been anything very new or 
material to the issue between that gentieman aud myself, 
brought forward by him that has not been dealt with in 
my letters; and in the next place when I find Mr. 
te in peat, pronounced 








small | as yielding a very inferior agg pcm yer ny nora 


am warned that it is time 
to suspend further discussion with Mr. Pinchbeck on the 
je Amongst theorists in peat, as well 
as theorists in there are periods and phases of 
time and ience, and not unfrequently 
deat cide teventins-ef the cammy bnsws as tclenes 
sheets, are the only correctives. And to these influences I 
now resi the teak of demonstrating in due time to Mr. 
Fineibenk, that, os fo. man, ao 0 in peat, fibre has an im- 
t value, when used aright. : . 
In closing the correspondence, I regret having to notice the 
i g from the 
subject of peat manufacture he strikes out at random, and 
refers to the Irish Peat Company's Works at Athy ag 
which under the management and processes of Mr. Res- 
Reece, oils and other special products yielded by 
the distillation of peat, were sought to be uced as come 
articles at a handsome profit. e undertaking 
failed commercially with = loss of capital, and Mr. 
Pinchbeck say he “ hopes” pang to do with that 
affair. I thank him for such kindly regard, though I cannot 
see that it has any connexion with the simple question of 
“peat with fibre or without it,” which we haye been dis- 
cussing. However, not to be outdone in courtesy, I assure Mr. 
Pinchbeck that I had,not anything whatever to do with,that 
affair directly or indirectly, nor was I engaged in any capacity 
whatever in connexion with it. Neither was I at the time a 
resident in this part of Ireland, and my first visit to the site 
of the works was to contemplate a ruin a few years after they 
had ceased to work. The that I now reside near Athy, 
and not many miles from these old works hardly justifies an 
inference that I may have been connected with them. As well 
ight I, had I disadvantage of a bad case, seek to dis- 
credit Mr. Finchbeck with your readers by “ hoping” (kindly 
of course), that as he writes from Leadenhall-street, he had 
nothing to do with the sffair of the failure of the late East 
India Company's rule in India. 
Peat I may discuss, but from personalities I respectfully 
retire; and I have now only to express thanks to you, Mr. 
Editor, for affording so much of your valuable space to the 
su , and which mu to t from, 
ais ha Your obadiens t Servant, 
J. M. C. Mzapows. 


Modubeagh, Athy, May 24, 1871. 


Tax Istumcs oy Danten Canat.—The Darien Canal 
Servel oe Petty TE eee ook fovcerable yor Sous. The 
elevation is 612 ft., the distanee to be cut between nav “~s 
se Sannin se Ban Pita pou 
Onn other roche, chil of the Twryes river, ie to be surveyed, 





when the expedition will come home. 
Asoruze Tramway Compayy.—A has been 
i ways Company 


issued of the British and ——— 
(Limited), with a capital of 500,000/., in shares of 10/., of 
which 800,0002. is to be first subscribed. The compan bas 
been formed by the parties who have been principally in- 
strumental in the introduction of tramways into this country 
and the a aplaa Rney tage a =  rige Pane pr 
devote their experience to the acquisition of such concessions 
as may seem to present the essential condi of success. 
have already been made for taking 


of iron, and if any benefit has arisen, or may hereafter arise, | pletion. 
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COMPOUND ENGINES. pret pation. otal! gp sss Fang Pogteherinty increase of the lower space is greater than the reduction of 
To tae Eprror op Enctxeerrna. always is some back pressure, therefore some retained | the upper. The sum of these will be lenst when the 
Sin,—The loss of efficiency in compound engines from | steam, although there be no compression, the loss will be | compression is such that, if it ee ae 
useless expansion and throttling having been examined, the | less than the figure shows. leas, the increase of the one space equals the of 
loss from clearance remains to be considered. In Fig. 15, the large shaded portion an indi- | the other. This amount of compression will produce the 
The “capacity of the cylinder” has already been re- | cator diagram; the lower shaded portion, to the left, repre- | minimum loss, although it may be increased or diminished 

stricted to mean that portion equal in length to the stroke | sents the retained steam, which is slightly compressed by | within moderate limits without much increasing the lose. 
of the piston and “clearance” taken to include the capacity | the piston; but when the steam enters it is compressed to The best amount of compression (so far -as work on the 
of the passage to the face of the valve (see Excrveerna, | the initial pressure, and occupies a volume represented by | piston is concerned) will be when the ratio of compression in 

page 276). Itis desirable to know also what may be gained | the narrow vertical space to the extreme left. The space | pounds equals the ratio of actual Nr ga For an 
or lost by varying the clearance and compression, and to | between the dark perpendicular lines shows the entering | particular period of suppression it can found geomet 
what extent increasing the area of the passage would | volume ; the dark-lined diagram, formed by its expansion, | cally, as shown in Mig. 16, by drawing a line the 
neutralise the advantage that might arise from reduced | is the standard. The expanding volume being greater | point of suppression, rough the era the — 
throttling, but it will first be necessary to consider the sub- | than the entering volume, as it includes the retained steam, | hand line of the clearance space the base line, 


ject without special reference to compound engines, 

Let “ apparent volume” mean the volame in the cylinder 
exclusive of clearance, and “expanding volume” mean 
the steam in both the cylinder and clearance, and “ en- 
tering volume” that quantity which enters at each stroke 
before the steam port closes. This latter equals the ex- 
panding volume minus the steam found in the clearance 
when the steam port opens (called the “ retained steam”), 
it is the volume whose expansion from the initial pressure 
without clearance forms the standard diagram before 
named (see ENGINEERING, pages 223, 276, 282, &c.). In 
like manner let “apparent expansion,” “ actual ex- 
pansion,” and ‘ standard’s expansion” be distinguished. 
Thus, if in proportionate volumes the cylinder==100 and 
the clearance 5, and the suppression is at }th the stroke, or 
at 20 parts, then the “apparent volume’=-20, and the 
“apparent expansion” is 5 times; the “ expanding 
volume”=20+5, or 25, andthe “actual expansion”—= 
a 4.2 times. Suppose the retained steam is suffi- 
2045 
cient to fill half the clearance at the initial pressure or 2.5, 
then the ‘‘entering volume ’==25 — 2.6==22.5, and the 
“ standard’s expansion”'=) 50 =4.44. The apparent and 
actual rates of expansion are sometimes spoken of as thouzh 
they were the same. When the suppression is after half 
stroke there is not much difference, but if the suppression 
be early they are usually very different. With the above 
cylinder, when the apparent expansion equals 2 the actual is 
1.9, but when the apparent expansion equals 10 the actual is 
only 7times. The expanding volume being always greater 
than the apparent the actual expansion must be always 
less. (See Note 1 at end of letter.) 

In order to find the loss by clearance, let the work done 
in one stroke be compared with what might have been done 
by an equal entering volume without clearance (compare, 
not equal suppressions, but equal volumes). This is here 
done by comparing the actual diagram with a standard 
diagram, whose back pressure, for this special purpose, is 
the same as that of the actual diagram before compression. 
“ Loss” will here mean the difference in the area of the 
diagrams, “ percettage loss” will mean the loss divided by 
the area of the standard and multiplied by 100, “ loss 
in Ib.” will mean the width of an area, to the scale of Ib., 
equal in length to either diagram. 

“Compression,” as applied to volume or distance, refers 
to the distance from the end of the stroke that the exhaust 
port effectually closes (see ENGINEERING, page 303), or the 
volume then contained in the cylinder, exclusive of clear- 
ance. “Compression,” a8 applied to pressure, means the 
pressure of the “retained steam” from its compression by 
the piston before the steam port opens. 

The steam in the clearance evidently does no work on the 
piston until it begins to expand, and the greater the expansion 
the more work it does, Notwithstanding this, when there 
is little or no compression, the loss from clearance is greater, 
the earlier the suppression and the percentage loss much 
greater, because in such a case the clearance causes the 
actual expansion to be greater than the standard’s expan- 
sion, and the work thas recovered is greater with a late 
suppression than with an early one. This may be seen 
from Fig. 14. For simplicity, there is supposed to be no 








back pressure ; the shaded portion represents an indicator 
diagram, the width of the unshaded space to the left (in 
this and the other diagrams) represents the capacity of the 
clearance to the same scale that the length of the diagram 
would represent the capacity of the cylinder. The dark 
lined rectangle represents both the expanding and entering 
volumes, which are here equal, because, there being no 
back pressure, there can be no retained steam. The dark- 
lined diagram shows what would have been the work done 
if the entering steam had expanded without clearance: it 
is the standard diagram. Since the standard diagram is 
the same length as the actual diagram, that portion of the 
latter lying outside the former must be the same width as 
the clearance. Let it be cut off and placed in the clearance, 
as shown by the cross line; the upper space will show the 
loss. It evidently increases as the expansion increases, 

















its expansion curve lies outside the standard’s curve. If 
the standard diagram be produced to the same final pres- 
sure as the actual diagram, its increase (shown by a small 
oblong space) represents the increased work done by ex- 
spansion of the entering steam in consequence of the actual 
expansions exceeding the standard’s. The rémaining out- 
lying space, which is darkly shaded, must be due to the 
expansion of the compressed retained steam, and is there- 
fore equal in area to the upper shaded portion to the left, 
which shows the expansion evrve of the latter carried to 
the actual final pressure. The oblong shaded piece in the 
clearance is the same in shape and area as the other shaded 
space at the end of the standard diagram, Let that portion 
of the actual diagram outside the standard’s be cut off, and 
substitute the shaded portions in the clearance. The loss 
is equal to the unshaded portions within the standard. 

Fig, 16 represents another diagram with the same enter- 
ing volume, but more compression. It is treated similarly 
to the last figure, except that in this case the retained 
steam is so much greater, that its expansion encroaches (so 








to speak) on the cylinder, and thus the actual expansion is 
less than the standard's. The small rectangular space shows 
a loss, and is taken from (instead of added to) the space 
showing the retained steam’s expansion, and it is left un- 
shaded. ‘The unshaded portions on the standard show the 
loss, as before. 

It is evident that when the compression happens to equal 
the final pressure, the clearance will not affect the ratio of 
expansion of the entering volume, and the oblong in Figs. 
15 and 16 will disappear. 

In order to find the loss from clearance with real indi- 
cator diagrams, when the clearance is known, it is merely 
necessary to construct a figure similar to the left of Figs. 
15 or 16, and measure the spaces, or they may be calcu- 
lated. (See note 3) ; 

Fig. 17 shows the clearance loss in Fig 16 to a larger 
horizontal scale, and the losses are shaded. The other 
curves show the loss with more or less compression, and 
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23+5 
steam will be 13.7 +6==18.7 parts at 16 lb., which will oc- 
eupy 8 parts at 100 1b. The entering steam is 25 parts. 
ie mene diaitbadeeaiaes is... 42,14 )b. 
Loss, upper space ... oo. ASB 1, 
» lower space .., 


dite Shs 
» difference of expansion  .69 ,, 


Total .., - 161 161 


Standard diagram .,. ... 43,65 Ib. 

If with the same entering volume there was no compres- 
sion, the loss would be 2.64 Ib., but if the compression were 
26.25 so as to reach 1001%b. (the initial pressure), the 
loss would be 2.081b. ‘The percentage losses are 3.8, 6.0, 
and 4.8. In this case the best of compression makes 
the loss about 4 of what it would be without compression, 
and $rds of that from the maximum compression. 

But if, when the compression were at its best point, it 
were slightly increased, so that, say, 1 oz. of steam extra 
were retained, the point of poe Men i remaining unaltered, 
then 1 oz, less will be required to fill the clearance, and it 
may be used on the piston, where it will do work both be- 
fore and after the expansion, and, so long as this work 
exceeds that spent in compressing an equal quantity, there 
will be an advan in increasing the compression. From 
this point of view it will generally be advantageous to com- 
press to the initial pressure. If this were done in the last 
example, the mean pressure would be 89.00, and the 
entering volume reduced to 23. If in each case the mean 
pressure be divided by the entering volume, in order to com- 
pare the pressure with the steam used, an advantage will 
be found in favour of increased compression, thus : 

42.11 89. 
iT) = 1.68, ww =1.70. 

But although there is more work in ig meer to the 
steam used, there is ‘ess actually done. Increased com- 
pression reduces the work, but reduces the steam in a 
greater ratio. It is in this respect analogous to earlier sup- 
pression. Either may be advantageous modes of reducing 
the power, but the best result ig when they are conjointly 
adjusted in the manner before named. 

If in the present case the was reduced from 
23 to 21.2, and the compression from 26.2 to 15 (its best 
place for the suppression), the mean pressure would be 
increased from 89. Ib. to 39.48 Ib. As the standard 
pressure is 40.81b., the percentage loss is decreased from 
4.4 to 8.2, 

The percentage loss from clearance with single-cylinder 
engines, with various degrees of expansion, various ratios 
of back pressure, and various of compression, may 
be gathered from the following Table: 























| } | } 
Clearance cent. of cylinder ... oie ase ioe $1). 6 ei ees 5 5 10 | 10 
Pressure, Sie of initial to back pressure PAR ” ee Woe 8; 8 8 16 & 8 
Entering steam, per cent. of cylinder eos 40 | 60 | 20 |} 40 60 10 20 60 
Loss per ( No compression pre A 42 | 20) 84 | 40 27 | 128 | 16. 5.9 
cent. of < Best compression —_ ined B 6.0 18 | 42 | 338 1.7 9. 8.7 40 
standard. ( Compression to initial pressure _... © 3.7 | 88 | 6&7) 63 | 62} 118 | 188 | 14. 
Soccer eo] Es |e aes ae ee |e |e 
i b ke ... v6 ioe A | 362 | 662 | 1646 | 86: x . . 

a eer Oe dis Sek oem B | 880 | 67.1 | 178 | 865 | 66. 76 | 162 | 621 

i “ age te C | 40.0 | 60. | 20, | “.. ; 0. i0.. 20. 60. 

ae y roke ... B | 70! 84|174 |) 70) 316 | 68 
Paaet Se Sef en C }150) 16 | 3 | a | 9 | 7% | 7 | 70 

o ” ” | } ; 
the same entering volume. As the compression gradually Certain general conclusions may be inferred from the 
increases, at first the addition to the lower shaded space is | Table which will, however, only be true within its limits, 

but these include most cases ia ordinary practice, 

When there is no compression the variation of back 
pressure but slightly varies the percentage loss for equal 
admissions, and the percentage loss for v admissions 
is about inversely as the entering volume, consider- 











less than the reduction of the upper, but afterwards the 





able variations of pressure. 
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clearance gradually vanishes and clearance may even be 
anadvantage. Thus if the back pressure were } of the for- 
ward pressure and the cylinder=100, 10 parts of steam 
expanding without clearance would expand below the back 
press.ce, causing « loss. With 5 per cent. clearance, and 
covapressior at 51 and suppression at 9.5, the entering volume 
would od be 10, but the actaal expansion would be only 
7.2 tivses and the mean pressure 6.7 per cent. greater than 
withvat clearance. But such cases are exceptional, they 
would only rarely occur in high-pressure engines. When 
the back pressure is comparatively very low, as in condens- 
ing engines with high initial pressures, compression but 
slightly reduces the loss. 

If there be compression to the initial pressure the loss is 
about the same for all periods of suppression, but decreases 
as the back pressure rises. It causes greater loss than no 
compression except for early admissions, the point of sup- 
pression at which it begins to be useful being later when 
the bac« pressure is increased. From the two last columns 
it will be seen that the loss from clearance, with equal 
entering volumes, is nearly in proportion to the clearance 
when the proportion of suppression to clearance is the 
same. 

In order to admit the same volume the suppressions have 
been varied in each case as shown, and, therefore, the com- 
pression also. It will be observed that when the suppression 
is early and either the clearance is very large or the back 
pressure low, the exhaust port may be closed soon after the 
commencement of the stroke, and yet cause less loss of 
work on the piston than if there were no compression. 

It is evident that when the back pressure is but little, 
and the compression fixed that the increasing loss from 
clearance as the suppression becomes earlier continually 
decreases the advantage of increased expansion until a point 
would be reached beyond which an earlier suppression 
would cause a loss, This will be when the difference 
between the back pressure and final pressure equals the loss 
in pounds from clearance. 

The case in the Table where the entering volume is 10 
and the back pressure y would represent a single cylinder 
condensing engine working with 48 lb. pressure (above a 
vacuum) and back pressure of 3 Ib. The loss from clearance, 
without compression, is excessive, and is 12 per cent. which 
the best compression only reduces to 9 per cent. If the 
expansion were slightly increased, of the increase of work 

proportion to the steam used, about , would be 
neutralised by the clearance, if there were no compression, 
and with compression at best about ,4, would be lost. 

To reduce the losses to the same percentage as if the 
suppression were at 30 the clearance must be made less 
than 2 per cent. It is evident that when great expansion is 
attempted with single cylinder engines the ports should be 
as short, and the compression as small as possible, but with 
compound engines the case is very different, as may be 
shown hereafter. Yours truly, 

May 20, 1871. W. Hawtwent. 

Nore 1.—In Figs. 15 and 16 for horizontal distances, let 
a=the cylinder, } =the clearance, c=the suppression, d= 
the compression. Let e=the entering volume, and /=the 
retained steam at the initial pressure. 

Let m=the back pressure, p= the initial pressure, r=the 
final pressure of the actual diagram, (=ditto of standard. 

Apparent volume=c at initial pressure, p. 
Expanding volume=) +c ‘ 
Entering volume =e) 4+ ¢—f 


Apparent expansion=— 
e 

Actual 

Standard 


f=(b+d)™ 
Pp 

Nors 2.—The loss from clearance (see Fig. 17) consists of 
three parts. Let «=that arising from ¢ expanding from r 
tot. Let e=the upper shaded space bounded to the left by 
the expansion curve of the compressed retained steam from 
fto b. Let w=the remaining space which is bounded to 
the right by the same curve from pressures r to m. 

As the compression increases from m to p, u decreases to 
zero and increases again, but as at first it is subtracted from 
the loss and is afterwards added, both its decrease and in- 
crease represent increasing loss. 

Let the distance between any two compression curves, 
Fig. 17, represent the effect of an increase of the compression 
=h. The area of the space between the curves from p to m is 
equal to that of an indicator diagram of the same height and 
width yo sene omy byw expansion of A between those limits. 
If any two points be taken on either of the curves and hori- 
zontal lines drawn through them, the enclosed area equals 
hk mxXbyp. log. of the relative distances or pressures repre- 
sented y distances of those points from the base or end of 
the figure. Let & be conceived to be so small that the final 
pressure is not sensibly affec‘ed. 


The decrease of v=m A hyp. log. 5 


The joint increase of u and w= mh hyp. log. 2. 
m 


The best compression will be when 
b r 
mh x hyp. log... =m AX hyp. log. —, 
P ” 
or when S == 
JI m 
but fa(b40)™, andra’ tl py. 
Pp a+b 


aes 5 ~**? athe ratio of compression equals | 

b+d arb 
::b+e: a+b, | 
the geometrical] construction. 

From equation (1) it will be seen that when the beck pres- | 
sure, m, d S willd , and the loss by clearance | 
increase. Aine safes: Gee Saat pocamase oqsets So eh eae | 
sure, the compression equals the initial pressure. ith | 
actual diagrams it will useful to notice that the best | 
compression is when a=?) 


r 





From equation (2) d=o'* 6) _», 


+e 
When ¢ is first given as in calculating the tables (but this 
would not occur in practice) a formula may be obtained for 
/. It can also be easily found by assuming an approximate | 
value, and correcting it by trial. ; 
Nors 3.—The mean pressure of the standard diagram in | 
these cases 





=t(1 + hyp. log. )—= e « « @& 
€ 

That of the actual diagram 

=2 fe+@+e) byp. log 2+} —m, 
a b+e 
-= {+a byp. log sda } ..@ 
a 

The last portion of this formula disappears when there is 
no compression. 

This formula is useful in practice, if an allowance of a 
pound or two, according to experience, be made for condensa- 
tion and rounded corners. a, 6, c, &c. may resent either 
actual volumes in the cylinder, or actual lengths in the cylin- 
der, as well as lengths on the diagram or proportionate lengths 
or volumes. A 

The loss is found by subtracting the mean pressures found 
by equations (3) and (4); but u, , and w may be separately 
found thus: 

u=t hyp. log. c.* g=—*), 
r r 


oak ts—s(1 + hyp. log: = )} ; 


m (6 + d r rT—m 
w= d (9. log.— —s ) 


These last are useful when, as in compound engines, the 
mean pressure of the cylinders separately is not required. 


SPIEGELEISEN. 
To tTuz Epiton or Exoinerrine. 

Sin.—In reply to Mr.‘ Morgans, I have myself used the 
Weardale spiegeleisen for many years with satisfactory re- 
sults, and have found it superior to very much of the spiegel- 
eisen of late years uced in Rhenish Prussia, and as the 
Weardale spiegel been largely exported to that district, 
I conclude that its excellence is fully recognised. I am not 
aware that this spiege] has been ased fo the Bessemer process 
in England; but should think it most probable that Mr. 
Attwood has so employed it. The Weardale spathose 
ores range from mere silicious ores, slightly combined 
with carbonates of iron,/up to immense aggregations of 
almost chemically pure carbonates of iron with manganese. 
The valleys of Hockhope and Middlehope abound with these 
pure ores in quantities inexhaustible. According to an esti- 
mate I made about twenty-five years ago, the valley of the 
Wear and its tributaries above the village of Stanhope con- 
tain 400,000,000 tons of spathose iron ore, all workable by 
adit levels, and without the aid of pumping engines, The 
Brendon Hills spathose ores were extensively worked by the 
Flemings as far back as the time of the Crusades. 

I am, Sir, yours truly, 
R. F. Mvsuer. 

Cheltenham, May 22, 1871. 


Fatt or a Bripor.—Battles Bridge, near Maldon, fell 
last Tuesday as a traction engine, belonging to Messrs. 
Sadd and Co., was passing over it. The engine, with the 
driver and stoker, fell into the river beneath, but no life was 
lost. 


Tus Mapras Inrteation anp Canat Compayy.—The 
report of the directors of this company which has just ap- 
peared states that they have received from their chief engineer 
continuous assurances that the section of the company’s 
Toombuddar projects between Soonkasala and Cuddapah 
would, in fulfilment of the supplementary contract, be 
completed before the Ist of July next, at a total cost 
within his estimate. It is stated by the engineer that 
“ The distributirg works, which would be completed 
within contract time, would include all the sluices re- 
quired by the complete scheme to be constructed in the 
banks of the main canal, all works under which the revenue 
officers had estimated that there would be a demand for 
water next season, and additional works, in extent nearly 

ual to the last, likely to promote a demand for water.” 
The main canal from Besuthenats to Cuddapah is 190 miles 
in length, and has been designed throughout to afford navi- 
gation and to convey 400,000 cubic yards of water for irri- 
gation, which, at 1} eubie yards per acre, will irrigate 
266,666 acres of land. Until the construction of reservoirs 
to store up the surplus flood waters of the river that supply 
can only be maintained between June and January, and to 
irrigate one crop only. The total area capable of being 
irrigated by the channels completed or about to be con- 
structed on the Ist of April last is 168,942 acres, while addi- 
tional channels were then being surveyed and planned with 
& view to construction. It is of the greatest im ce that 

Sb) 


NOTES FROM THE NORTH. 


Glasgow Pig-Trom Market —Simce this Regen og 
ig- 
has been a little fluctuation in the Sang thay a 


; ice of pig 
to day, but practically there is only 0 dftmmce of 0 priey 
or twopence per ton. The difference, however, is in a 
downward direetion. To-day’s prices are from 57s. wen rape 


—_ of _— 

iverpool and wood, is taking 

pig iron for the Lancashire and other f 1 

ironworks, &c. The same may be said of Russia, Germany, 

the United States, and Canada, and the t is a demand 

ae ahead of vod gp - No. | iron of 

some of the known brands is q as follows: Colt- 
; ie 68s. 6d., Summerlee and Shotts 61s., 

Glengarnock 60s. 6d., Calder and Langloan 60s. 

Meeting of Malleable Iromworkers.—A meeting of iron- 
workers was held at Motherwell on Monday last to discuss 
the wages question and other matters connected with the 
malleable iron trade. It was stated that one of the society’s 
delegates had got notice to leave work. A considera 
amount of discussion ensued regarding this matter, and also 
as to the advisability of making a more determined stand for 
an increase of wages or a reduction of labour. The opinion was 
pretty generally expressed that, should no arrangement be 
come to before Saturday, notice of warning to leave off work 
should be lodged. The demand is limited to an advance of 
4d. per ton to the puddlers, in addition to the 2d. already 
received, for taking the puddled balls to the hammer, and 
turning them up. It is searcely believed amongst outsiders 
that the puddiers will strike in the mean time. They are 
anxious to learn what change, if any, will be made in the 
rates paid to the North of England men when their time 
bargain terminates, as it will do in a few weeks. 


Conference of Mr. Harrison, C.E., with the Dundee 
Harbour Board—On Monday last Mr. Harrison, C.E., had 
a long conference with the Dundee Harbour Board in re- 
a? to the new works which are about to be entered upon 

y the Board. The plans of the proposed graving dock and 
of the completion of the Victoria Dock were lai 


u the 
table. Mr. Harrison ioe 


ve a full exposition of his views as 
to the mode of ure in ing out the works, and 
indicated the ion that in works of such magnitude it 
would on the whole be advantageous to let them to a con- 
tractor rather than that the Trustees should execute the 
works themselves; and he had no doubt that competent 
| parties would come forward ready to undertake this. He 
| was also of opinion that the construction of the graving dock 
and the completion of Victoria Dock should form the subject 
of one contract, as, in the event of their being let os 
confusion might arise between the contractors. He con- 
sidered that with geti tractors, and with proper ar- 
rangements, the whole works might be completed in about 
two years and a half from the date of their commencement. 
He approved of the west wall of Victoria Dock oo | taken 
down and rebuilt to the same depth as the north wall. Mr 
Harrison's attention was also directed to Mr. Ower’s plan to 
construct the graving dock with altars similar to those in the 
present graving dock, and in su of it Mr. Ower referred 
to its adoption in Liverpool. Mr. Harrison stated that he 
was aware of the diversity of opinion entertained with re- 
gard to the construction of graving docks in that respect ; 
but all his experience led him to adopt the plan which had 
been songeael bey Bi. Cunningham, which gave a more per- 
pendicular side to the dock, and was im accordance with the 

lane adopted at Southam and other ports in England. 
Mir. Ower contended that by bis plan greater light was ob- 
tained in the dock ; but Mr. Harrison, while admitting that, 
said the other plan afforded more space in the bottom of the 
dock, which was often of great value. 

Extension of Sugar Refining in Greenock.—The sugar re- 
fining trade at this port, which has already far outstripped 
other refining ports in the kingdom, is about to be largely 
augmented. It is stated that the cotton mill in Drumfrochar 
Road, recently sold, is to be converted into a sugar house by 
the purchasers, and that it will be constructed so as to be 
able to turn out from 800 to 1000 tons per week. The eleven 
refineries at present at work in the town turn out about 4600 
tons per week. When the cotton mill is converted, and 
Messrs. Richardsons’ new house in Roxburgh-street, and the 
additions now being made to -yards Refinery, by 
Messrs. Alex. Scott and Sons, are com , the weekly 
duction of refined sugar in Greenock will amount to fully 
7000 tons. The Dellingburn Sugar Refinery is about to be 
largely extended, and its working capacity doubled. It turns 
out at present about 200 tons per week. 














Royat AericuituraL Soctery.—At the meeting of the 
Royal Agricultural Society, held on Monday in Hanover- 
square, Sir Watkin Williams Wynn, M.P., was elected presi- 
dent for the year 1872, when the grand annual show will be 
held at Cardiff. 


Wurrsy asp Repcar Rartway.—It was announced on 
Saturday last that the whole of the capital for this under- 
taking had been sui Mr. Dixon, the contractor for 
the works, is about to proceed with them as soon as possible, 
and the Dowager Marchioness of Normanby was invited to 
eut the first sod yesterday, near Whitby; after which a 
bade sate iby or 
Lord William Montague Hay was to . The line fill 
up the gapin railway communication on the Cleveland coast. 

limi ineering work connected with the line 








reservoirs should be constructed at the ear P 
period. 
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has been conducted by Mr. G. Page. 
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clearance gradually vanishes and clearance may even be 
an advantage. Thus if the back pressure were $ of the for- 
ward pressure and the cylinder=100, 10 parts of steam 
expanding without clearance would expand below the back 
pressure, causing a loss. With 5 per cent. clearance, and 
compression at 31 and suppression at 9.5, the evtering volume 
would still be 10, but the actual expansion would be only 
7.2 times and the mean preseare 6.7 per cent. greater than 
without clearance. But such cases are exceptional, they 
would only rarely occur in high-pressure engines. When 
the back pressure is comparatively very low, as in condens- 
ing engines with high initial pressures, compression but 
slightly reduces the loss. 

If there be compression to the initial pressure the loss is 
about the same for all periods of suppression, but decreases 
as the back pressure rises. It causes greater loss than no 
compression except for early admissions, the point of sup- 
pression at which it begins to be useful being later when 
the back pressure is increased. From the two jast columns 
it will be seen that the loss from clearance, with equal 
entering volumes, is nearly in proportion to the clearance 
when the proportion of suppression to clearance is the 
same. 

In order to admit the same volume the suppressions have 
been varied in each case as shown, and, therefore, the com- 
pression also, It will be observed that when the suppression 
is early and either the clearance is very large or the back 
pressure low, the exhaust port may be closed soon after the 
commencement of the stroke, and yet cause less loss of 
work on the piston than if there were no compression. 

It is evident that when the back pressure is but little, 
and the compression fixed that the increasing loss from 
clearance as the suppression becomes earlier continually 
decreases the advantage of increased expansion until a point 
would be reached beyond which an earlier suppression 
would cause a loss. This will be when the difference 
between the back pressure and final pressure equals the loss 
in pounds from clearance. 

The case in the Table where the entering volume is 10 
and the back pressure +, would represent a single cylinder 
condensing engine working with 48 lb. pressure (above a 
vacuum) and back pressure of 3 lb. The loss from clearance, 
without compression, is excessive, and is 12 per cent. which 
the best compression only reduces to 9 per cent. If the 
expansion were slightly increased, of the increase of work 

proportion to the steam used, about /, would be 
neutralised by the clearance, if there were no compression, 
and with compression at best about ,4, would be lost. 

To reduce the loeses to the same percentage as if the 
suppression were at 30 the clearance must be made less 
than 2 per cent. It is evident that when great expansion is 
attempted with single cylinder engines the ports should be 
as short, and the compression as small as possible, but with 
compound engines the case is very different, as may be 
shown hereafter. Yours truly, 

May 20, 1871. W. Hantyen.. 

Nore 1.—In Figs. 15 and 16 for horizontal distances, let 
a=the cylinder, b=the clearance, e=the suppression, d 
the compression. Let e=the entering volume, and f=the 
retained steam at the initial pressure. 

Let m=the back pressure, p= the initial pressure, r=the 
final pressure of the actual diagram, ¢ =ditto of standard. 

Apparent volume=c at initial pressure, p 
Expanding volume=6 +c 
Entering volume =e=5 + 


c~f 
“a 
Apparent expansion = — 
e 
a+b 


b+e 


Actual 
Standard 


f=(b+d)™ 
P 

Norg 2.—The loss from clearance (see Fig. 17) consists of 
three parts. Let «=that arising from ¢ expanding from r 
to t. Let e=the upper shaded space bounded to the left by 
the expansion curve of the compressed retained steam from 
{to b. Let w=the remaining space which is bounded to 
‘the right by the same curve from pressures r to m. 

As the compression increases from m to p, u decreases to 
zero and increases again, but as at first it is subtracted from 
the loss and is afterwards added, both its decrease and in- 
crease represent increasing loss. 

Let the distance between any two compression curves, 
Fig. 17, represent the effect of an increase of the compression 
=A. The area of the space between the curves from p to m is 
equal to that of an indicator diagram of the same height and 
width representing the expansion of A between those limits. 
If any two points be taken on either of the curves and hori- 
zontal lines drawn through them, the enclosed area equals 
AmxXhbyp. log. of the relative distances or pressures repre- 
sented by distances of those points from the base or end of 
the figure. Let A be conceived to be so small that the final 
pressure is not sensibly affected. 


The decrease of v=m A hyp. log. 
The joint increase of u and w = mh bp. log. La 
m 
The best compression will be when 
mh byp. log £ max byp. log. 2, 
j m 


4 
or when — =" 


iL 
but fe (d4+0)2, and rll» 
Pp a+é 





b b+e 
Z ——_ = 9 
@) b+d a+b 


that of actual expansion. 
Also b: b+d::b+ce: a+, 


hence the geometrical construction. 
From equation (1) it will be seen that when the back pres- | 
eure, m, decreases f will decrease, and the loss by clearance 
increase. Also when the final pressure equals the back i i 
sure, the compression equals the initial pressure. ith | 
actual diagrams it will be useful to notice that the best 
compression is when aa?) | 
r 
(a+b) _ 4, 
be+e | 
When «¢ is first given as in calculating the tables (but this | 
would pot occur in practice) a formula may be obtained for | 
/. It ean also be easily found by assuming an approximate | 
value, and correcting it by trial. 1% 
Nor 3.—The mean pressure of the standard diagram in 
these cases 


or the ratio of compression equals | 


From equation (2) d=) 


=(1 + hyp. log. )—m - (3%) | 
e 
That of the actua) diagram 
~P § 
at : 
—™ 3 (b+d hyp. log.)** 
- f ’ YP. *°g-) ; 


The last portion of this formula disappears when there is | 
no compression. 

This tormula is useful in practice, if an allowance of a 
pound or two, aceording to experience, be made for condensa- 
tion and rounded corners. a, 6, c, &c. may represent either 
actual volumes in the cylinder, or actual lengths in the cylin- 
der, as well as lengths on the diagram or proportionate lengths 
or volumes. 

The loss is found by subtracting the mean pressures found 
by —S (3) and (4); but », v, and w may be separately 
found thus: 


a+b) 
e+(b+c) byp. log = ;—™ 


+b 
*c 


dis } . ) 


u=t hyp. log. £-™ &—"); 
r 


r 
ex? Ss —s( 1+hyp. log LW ys $ 
a 4 
m(b+d F r rT~-m 
" d (vr. —e= -— ) 
These last are useful when, as in compound engines, the 


mean pressure of the cylinders separately is not required. 


SPIEGELEISEN. 


| still the shipments are very 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig- Tron Market —Simce this day week 
has been a little fluctuation in the price of pig iron from day 
to day, but practically there ib aol Masato penny 
or twopence per ton. The difference, however, is in a 
downward direction. T Ag prices are from 57s. to 57s. 14. 
pent ot 57s. 34d. to po the one month ; ing buyers at 
the higher quotations, se asking one penn ton more. 
There bas not been any marked firmness daceg the week, 
i encouraging. Last week the 
were, foreign, 17,276 tons; Constwise, 6578 tons; tota 
22,854 tons as against 15,2784 tons in the ing 
week of last year. The total inerease for the year has now 
mounted ape 30,657 tons, owing to the un ly large ship- 
ments of the last few weeks. England, through siete of 
Liverpoo! and Fleetwood, is taking large quantities of Scotch 
pig iron for the Lancashire and other foundries, malleable 
ironworks, &e. The same may be said of Russia, Germany, 
the United States, and Canada, and the result is a demand 
which is rg Beene. ahead of the supply. No. 1 iron of 
some of the known brands is quoted as follows: Colt- 
ness, 64s., Gartsherrie 63s. 6d., Summerlee and Shotts 61s., 
Glengarnock 60s. 6d., Calder and Langloan 60s. 


Meeting of Malleable Ironworkers—A meeting of iron- 
workers was held at Motherwell on Monday last to discuss 
the wages question and other matters connected with the 
malleable iron trade. It was stated that one of the society’s 
delegates had got notice to leave work. A considerable 
amount of discussion en regarding this matter, and also 
as to the advisability of making a more determined stand for 
an increase of wages or a reduction of labour. The opinion was 
pretty generally expressed that, should no arrangement be 
come to before Saturday, notice of warning to leave off work 
should be lodged. The demand is limited to an advance of 
4d. per ton to the puddlers, in addition to the 2d. already 
received, for taking the puddied balls to the hammer, and 
turning them up. It is scarcely believed amongst outsiders 
that the puddiers will strike in the mean time. They are 
anxious to learn what change, if any, will be made in the 
rates paid to the North of England men when their time 
bargain terminates, as it will do in a few weeks. 


Conference of Mr. Harrison, C.E., with the Dundee 
Harbour Board.—On Monday last Mr. Harrison, C.E., had 
a long conference with the ndee Harbour Board in re- 
gard to the new works which are about to be entered upon 
by the Board. The plans of the proposed graving dock and 
of the completion of the Victoria Dock were laid upon the 
table. Mr. Harrison gave a full exposition of his views as 
to the mode of p ure in ing out the works, and 
indicated the opinion that in works of such magnitude it 
would on the whole be advantageous to let them to a con- 





To tug Epiror or Exoiverrine. 


Si1n.—In reply to Mr.‘ Morgans, | have myself used the | 


Weardale spiegeleisen for many years with satisfactory re- 


sults, and have found it superior to very much of the spiegel- 


eisen of late years produced in Rhenish Prussia, and as the 
Weardale spiegel has been largely exported to that district, 
I conclude that its excellence is fully recognised. I am not 
aware that this spiegel has been used to the Bessemer process 
in England; but should think it most probable that Mr. 
Attwood has so employed it. The Weardale spathose 
ores range from mere silicious ores, slightly combined 
with carbonates of iron,’up to immense aggregations of 
almost chemically pure carbonates of iron with manganese. 
The valleys of Rookhope and Middlehope abound with these 
pure ores in quantities inexhaustible. According to an esti- 
mate I made about twenty-five years ago, the valley of the 
Wear and its tributaries above the village of Stanhope con- 
tain 400,000,000 tons of spathose iron ore, all workable by 
adit levels, and without the aid of pumping engines. The 
Brendon Hills spathose ores were extensively worked by the 
Flemings as far back as the time of the Crusades. 

am, Sir, yours truly, 

R. F. Mvswer. 

Cheltenham, May 22, 1871. 

Fatt or A Briner.—Battles Bridge, near Maldon, fell 
last Tuesday as a traction engine, belonging to Messrs. 
Sadd and Co., was passing over it. The engine, with the 
driver and stoker, fell into the river beneath, But no life was 
lost. 


Tae Mapas Ineieation asp Canat Company.—The 
report of the directors of this company which has just ap- 
peared states that they have received from their chief engineer 
continuous assurances that the section of the company’s 
Toombuddar projects between Soonkasala and Cuddapah 
would, in fulfilment of the supplementary contract, be 
completed before the Ist of July next, at ao total cost 
within his estimate. It is stated by the engineer that 
“ The distributing works, which would be completed 
within contract time, would include all the sluices re- 
quired by the complete scheme to be constructed in the 
banks of the main canal, all works under which the revenue 
officers had estimated that there would be a demand for 
water next season, and additional works, in extent near! 
equal to the last, likely to promote a demand for water.” 
The main canal from kasala to Cuddapah is 190 miles 
in length, and has been desi throughout to afford navi- 
gation and to nary 400,000 cubic yards of water for irri- 
gation, which, at 1} cubic yards per acre, will irrigate 
266,666 acres of land. Until the construction of reservoirs 
to store up the surplus flood waters of the river that supply 
can only be maintained between June and January, and to 
irrigate one crop only. The total area capable of being 
irrigated by the channels completed or about to be con- 
structed on the Ist of April last is 158,942 acres, while addi- 
tional channels were then being surveyed and planned with 
a view to construction. It is of the greatest eee that 


tractor rather than that the Trustees should execute the 
works themselves; and he had no doubt that competent 
| parties would come forward ready to undertake this. He 
was also of opinion that the construction of the graving dock 
| and the completion of Victoria Dock should form the subject 
| of one contract, as, in the event of their being let —— 
| confusion might arise between the contractors. He con- 
sidered that with energetic contractors, and with proper ar- 
rangements, the whole works might be completed in about 
two years and a half from the date of their commencement. 
He approved of the west wall of Victoria Dock being taken 
down and rebuilt to the same depth as the north wall. Mr. 
Harrison's attention was also directed to Mr. Ower’s plan to 
construct the graving dock with altars similar to those in the 
present graving dock, and in support of it Mr. Ower referred 
to its adoption in Liverpool. r. Harrison stated that he 
was aware of the diversity of opinion entertained with re- 
gard to the construction of graving docks in that respect ; 
but all his experience led him to adopt the plan which had 
been pro} by Mr. Cunningham, which gave a more per- 
pendicular side to the dock, and was im accordance with the 
plans adopted at Southampton and other ports in England. 
Mr. Ower contended that by bis plan greater light was ob- 
tained in the dock ; but Mr. Harrison, while admitting that, 
said the other plan afforded more space in the bottom of the 
dock, which was often of great value. 


Extension of Sugar Refining in Greenock.—The sugar re- 
fining trade at this port, which has already far outstripped 
other refining ports in the kingdom, is about to be largely 
augmented. It is stated that the cotton mill in Drumfrochar 
Road, recently sold, is to be converted into a sugar house by 
the purchasers, and that it will be constructed so as to be 
able to turn out from 800 to 1000 tons per week. The eleven 
refineries at present at work in the town turn out about 4600 
tons per week. When the cotton mill is converted, and 
Messrs. Richardsons’ new house in Roxburgh-street, and the 
additions now being made to re Refinery, by 
Messrs. Alex. Scott and Sons, are comp , the weekly 
duction of refined sugar in Greenock will amount to fully 
7000 tons. The Dellingburn Sugar Refinery is about to be 
largely extended, and its working capacity doubled. It turns 
out at present about 200 tons per week. 








Royat AoricuitvraL Socrety.—At the meeting of the 
Royal Agricultural Society, held on Monday in Henover- 
square, Sir Watkin Williams Wynn, M.P., was elected presi- 
dent for the year 1872, when the grand annual show will be 
held at Cardiff. 


Wuartrsy axp Repcar Rattway.—It was announced on 
Saturday last that the whole of the capital for this under- 
taking had been subseribed. . the contractor for 
the works, is about to proceed with them as soon as possible, 
and the Dowager Marchioness of Normanby was invited to 
cut the first sod yesterday, near Whitby; after which 
luncheon was to be held, at which the ais of Normanby or 
Lord William Montague Hay was to ide. The line fill 
up the gap in railway communication on the Cleveland coast. 
the preliminary engineering work connected with the line 
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of the vernier of the theodolite by at the utmost System I. 
10’’, that ie to say, the observatory of the Grand| [np this system directly connected to the base of 
Vallon, instead of being placed on a straight line | the engineering staff survey by means of the 
drawn between the two entrances, would be at | triangles (see plan), : 
the vertex of two lines diverging at an angle of | Grand Vallon, Jafferau, Trois Croix, 
10’: now such a mistake, at the utmost, would | La Lauzat, Trois Croix, Jafferau 
give a deviation of 11.42in., a deviation to be | was obtained the length of the side. 
remedied so easily as to give rise to no serious | Trois Croix, Jafferau, 
apprehensions upon the definitive result of the | using this and the triangles, 
undertaking. | Trois Croix, Jafierau, Observatory, 
The line having been selected by means of the Trois Croix, Observatory, Beauvoir, 
Les Sapins, the meetin’ of the Grand Vallon, | wes obtained the distance 
and Beauvoir, there existed no difficulty in fixing | Observatory, Beauvoir, 
the other points. The south opening was marked | and by means of the triangles, 
by sighting Banda, 8, from Beauvoir, U, and then Trois Croix, Banda, Beauvoir, 
aiming with the instrument from Banda to Beau- | Prapinat, Banda, Beauvoir, 
voir, was established the southern observatory, T, | Prapinat, Observatory (South), Beauvoir 
from which the opening was worked. A similar | was obtained the length of the side 
operation for the north opening was something | Observatory (South), Beauvoir, 
more tedious to carry out, for it was necessary, | the distance of which, deducted from the preceding 
when sighting with the instrument from the ob- | Observatory, Beauvoir, 
servatory of the Grand Vallon to Les Sapins, first | gave the length of the line 
to sight Vallonet, M, and then, having removed | Observatory (South), Observatory. 
the instrument to this position, to continue the | ‘The distance, 
collimation, first to the extreme point on the Observatory (South) opening (South), 
southern side of the Are, to mark the Rionda, I, | measured direct, and subtracted from the 
and the Pietra Bianca, A, then again to apes! Observatory (South), Observatory, 
the instrument to the Rionda, and fix successively | gave the entrance (South), Observatory. 
Les Sapins and Pietra Bianca, to mark Lachalle,|~ To fix the side which was to unite the first and 
F, when, having carried the instrument to this | second systems, operations were begun with the 
last point, and finally collimating at Les Sapins | triangle, 
and Pietra Bianca, the position of the northern | Trois Croix, Jafferau, Pelouse 
observatory, B, could be marked, and from | to find the side 
it the northern opening and another secondary | Trois Croix, Pelouse, 
point at Les Aysards, D. The configuration of the | and afterwards with the other triangle 
ground which has already been described made it | Trois Croix, Pelouse, Punta di Frejus, 
necessary that all these successive references from | was ascertained the side 
one point to the preceding, should be made. Of | Punta di Frejus, Pelouse. 
the exactness of the operation, however, no doubt; This same length was also fixed on the southern 
can be entertained, if it be remembered that the | side, with the help of the triangles, 
point to be fixed was very near the observer, selle-céte, Trois Croix, Jafferau, 
whereas, on the contrary, the point sighted with | Belle-céte, Jafferau, Pelouse, 
the instrument, while fixing the former, was at a/| Belle-céte, Punta di Frejus, Pelouse, 
considerable distance. | which gave 
The most important peak on the northern side 
(owing to its being the furthest that could be 
sighted from an observatory at the opening), and | triangles: 
which served to check the line of the tunnel, is 
Lachalle, and it may be considered as fixed with 
the greatest exactness, so that if even here some 
mistake had been made, the consequences would System II. 
not have seriously affected the final result. This system had for its base the side Punta di 
On the southern side of the mountain the point | Frejus, Pelouse, which ties it to the first system. 
sighted for the tracing of the tunnel was Banda, | It was begun by means of the triangles : A 
this being the only one visible from the observatory Punta di Frejus, Pelouse, Mont Rond, 
of Bardonnéche, and which was only about 2624 ft. | Punta di Frejus, Mont Rond, Pietra Bianca, 
from it ; this short distance could not have been | Mont Rond, Observatory, Pietra Bianca, 
thoroughly relied upon if the position in which it| so as to fix the side : ; 
was placed had not been fixed with the greatest | Observatory, Pietra Bianca. 
wey wo in fact, we mentioned that the visual | ‘ 
ine from the observatory of the Grand Vallon to following triangles : 
the extreme signal at Beauvoir, passed over that of | Punta di Frejus, Mont Rond, Erplane, 
Banda, so that this point was fixed at the first mo- | Mont Rond, Erplane, Observatory, 
ment, without any vertical movement being made Erplane, Observatory, Pietra Bianca. 
in the telescope of the instrument. Having thus found the side : 
The trigonometrical survey made to obtain the Observatory, Pietra Bianca, 
means for measuring the length of the tunnel had | so as to have the distance 
for its base the side, Grand Vallon, Jafferau (see | Opening, Observatory 
the plan), afforded by the data of the royal en- | which had to be added to the preceding ones, found 
gineering staff, and which, though not belonging | out by the first system, it was necessary to deduct 
to a triangle of the first order, is tied directly | the length e 
to one, Se Entrance, Pietra Bianca. 
The length of this side is 28,544.93 ft., and one} The following are the triangles by which it was 
of its extremities is at a little distance from the | obtained : : 
principal observatory of the Grand Vallon, while | Erplane, Pietra Bianea, Les Aysards, 
the other, elevated 9154 ft. above the level of the | Les Aysards, Fourneaux, Pietra Bianca, 
sea, is the vertex of that mountain which, on the | Fourneaux, Pietra Bianca, Entrance. 
left of the Dora, overlooks the two valleys of Oulx| We have only considered the principal triangles ; 
and Bardonnéche ; it is also well to mention that! we must note, however, that the whole system con- 
the distance between the opening and the obser- | sists of 28 triangles, and 86 is the complete number 
vatory of Bardonnéche was measured direct, and it | of measured angles, all of which were repeated 
was found to be 465.97 ft. | not less than 10 times, the greater part 20, and the 
The whole of the trigonometrical system may be | most important even 60 times. As regards the 
divided into two distinct systems of triangles; the | instrument with which the angles were measured, a 
first includes the base and those triangles which Gambey’s theodolite was employed, the vernier of 
extend to the south of the principal chain, and the | which gave at the first reading 5"’ approximation. 
second includes the triangles on the opposite side, | As regards the exactness of the operations men- 
leaving the two systems bound together by having | tioned above, we may observe that the frequent cases 
one side in common, the extreme points of which | of verification which occurred while the tracing out 
are on the top of the same chain. of the triangles was in progress, and which from 
In order to specify more precisely this division | different points gave the same result, had neces- 
of the trigonometrical system, we will —" enu- | sarily diminished the chance of mistakes to such an 
merate the order of the a triangles, ry the | extent that no apprehensions could be entertained 
means of which the measure of the total length of | as to the precision of the final result. And, even 
the tunnel was obtained : if an error had been committed, which might have 


Punta di Frejus, Pelouse. 


Jafferau, Chabritre, Pelouse, 
Chabritre, Punta di Frejus, Pelouse. 


| 
| 
| 
| 
| 
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In addition it was verified by means of the} 


This same distance was also obtained by the | 





caused an alteration of 14 or 18 ft. in the whole 
length of the tunnel, the modification that would 
have been involved by this difference of length in 
laying out its gradients would have been almost 
imperceptible, and no danger would have arisen 
through it, so far as regards the meeting of the two 
sections of the tunnel excavated from each end. 

The operations of levelling were executed by 
means of very exact instruments, ‘The level-path 
passed Mont Frejus, which is the mountain nearest 
to the tracing, and it was laid out with numerous 
fixed points (one at about every 164 ft. in eleva- 
tion), arranged to assist in checking the work, to 
limit errors, and to facilitate their discovery. As we 
have before said, this levelling was done, and after- 
wards repeated by Mr. Mondino, in the autumn 
of 1857, and also in 1858, which repetition only 
gave a difference in the whole length of less than 
3.93 in. Afterwards Mr. Termine again checked the 
operation, and through him the error was reduced 
to only 1.574in. The fixed points afforded the ad- 
vantage of ascertaining whether perfect accuracy 
existed at each step, and in case of a difference, it 
was only necessary to repeat the levelling between 
the two points where the difference occurred. In 
this manner the longitudinal section along the axis 
was obtained ; this, however, was only a matter of 
scientific interest. 

The Mont Cenis Tunnel unites two points on 
the opposite sides of Mont Frejus, the position of 
which is such as to necessitate the two ends of the 
great work being constructed on a curve. This 
circumstance, however, was not taken into account 
at first, and temporary entrances were — on 
both sides of the mountain in order to have the 
whole axis of the gallery in a straight line, and thus 
to diminish the chances of any error ; in order, also, 
to obtain ventilation, and, above all, the transmis- 
sion of motive power to facilitate the working of 
the mechanical hosing appliances. ‘The preliminary 
measurements gave a distance of 13561.5 yards 
between the two temporary headings. 

It was necessary to construct the tunnel with two 
| gradients, both rising from the entrances, and 
|meeting with a summit level at an intermediate 
point of its length. This was decided upon, as well 
jto provide an easy means of getting rid of the 
water, as to increase the chances of making a fair 
meeting with the two headings. From the Bar- 
donnéche entrance, 4408.50 ft. above the sea, the 
calculation gave a gradient of 1 in 2000 (.0002 per 
metre) for a distance of 20997.33ft. From the 
Fourneaux entrance, 3945 ft. above the sea, the 
rising gradient was 1] in 45.4782 (.023 per metre) 
for 20,587 ft. 








| 
| 
| 


ft. 
Elevation above sea level at Bardonnéche 4408.50 
Rise of jent of 1 in 2000 for 
20,997.83 ft. 10.49 
Summit level 4418.99 
i Elevation above sea level at Fourneaux 
end 3945.00 
Rise of gradient of 1 in 43.4782 for 
20,587 ft. 473.50 


Thus far the figures based upon the data have 
een found by calculation. ‘The actual figures, 
| however, differ somewhat from these, the variations 
) having proceeded from small discrepancies that were 
discovered whilst the final line of the tunnel was 
being traced, as well as from errors made in the 
precise levels of the starting points. 
The absolute figures are as follows : 
Total length of the tunnel 13364.86 yds. 
Elevation above the sea level of the Bar- ft. 
donnéche entrance 4381.25 
Rise of gradient of 1 in 2000 for 
20048.10 ft. 10.024 


4391.274 


| Summit level 4418.50 
| I 


Suramit level from Bardonnéche 


Elevation above sea level at Fourneaux 
entrance 

Rise of gradient of 1 in 45.045 for : 
20045.10 ft. 445.00 


Summit level from Fourneaux end 4391.50 
Showing a slight difference from the calculations 
of the summit level as reckoned at Bardonnéche, 
and giving a mean level for the highest point of 
439 1.386 ft. 

To complete these data we will add that the 
vertical plane of the tunnel forms an angle of 19° 
with the terrestrial meridian, and that the greatest 
height of the mass of mountain over the tunnel is 


5307 ft. 
It will be easily understood, from what we have 


3946.50 
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already stated, that the surveying operations, 
though not such as to present e i diffi- 
culties, were, nevertheless, rendered by no means 
easy, on account of the local and i 

conditions, to say nothing of the necessity of daily 
wor a descents of oa rngens 3000 ft, ; the 
rapid and successive changes in the temperature 
of fog, snow, wind, and sun, which often rendered 
any work quite impossible, for it rarely happened 
on account of the inclemency of the climate, that 
more than two consecutive angles could be mea- 
sured, and many times not even one could be ob- 
served. This explains the long time taken up b 

the field work. 

Before concluding our remarks on the geodetical 
works, we think it would be well to say a few 
words about the railroads which are to join the 
openings of the tunnel with the Turin, Susa, Cham- 
bery, and Saint-Michel lines. Messrs. Borelli and 
Massa had the direction of the works upon the 
Italian side of the Alpine railway. 

The ruling ient on this railway is 1 in 33.33 
on the open and | in 40 in tunnels which 
are of considerable , the minimum radius of 
curves is 224 chains; this last limit was, however, 
never required for the radii of the curves along 
this road. The railroad which unites the Turin-Susa 
line to the entrance of the great tunnel is 24.85 
miles in length. 

The difference of the level between the spot 
where the Alpine railway branches off from the 
Susa line at Bussoleno and the station of Bar- 
donnéche is 2536 ft., so that the mean gradient of 
all the line would hardly have been more than ] in 
52, and thus it may at ight seem that the in- 
clines might have limited to 1 in 40, but local 
circumstances prevented the gradients from being 
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was to be crossed again by another bridge, and, 
continuing on the left bank, it was to unite the 
tunnel, windings in the road being — in 
order to gain the difference of 348 ft. in the level 
between the plain of Fourneaux and the north 
opening of the tunnel. Upon after consideration, 
however, the railroad was taken along the left 
bank of the Arc, and reached the tunnel by means 
of a viaduct 262 ft; 6 im, in length. 

In our next communication will be pointed out 
the method which has been used to maintain the 
proper direction of the axis of the tunnel during 
the excavation, and we shall then proceed to give a 
geological description of the tunnel, and shall annex 
a geological plan and vertical section. 

Francis Kossurn, C.E., 
Royal Commissioner for the Railways in Italy. 
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MECHANICAL REFINEMENTS.—No. VL 
To tHe Eprtor or Excrveenixa. 

Sir,—The title and tenour of these letters may to 
many secm at variance, but looking upon inrention 
that tends to simplify the process, the means, or 
improve the quality, and upon design comprehend- 
ing the fact’that within the limits of the simplest 
way may be drawn the lines of the greatest beauty 
as being as much joint elements in refined mechan- 
ism as accuracy in workmanship, I hope to keep 
within this triangular basis of my text. 

While the aim is to point out the new in the 
good, and the good in the new, the field is so large, 
ranging in wood from the forest to the wood carver, 
and in metals from the mines and the pit to the 
microscope and chronometer, that it is cal possible | 
to here and there pick up and sketch some of the| 








ideas embodied in new inventions, confining the | 
more minute descriptions to such as come within | 
the limits of one particular class. 

In what I present as new, much may be old to 
many; and what as good, some in practice may 
turn out bad; and yet if in the new I present one 
new to two old, and for the good one good to two 
bad, more good than harm will come of it. 

Foreign as this digression may appear to the 
subject I hope it will prove an appropriate intro- 
duction to the brief description I give below of a re- 
volving puddling furnace. All of those who are in- 
terested in the subject of puddling iron cannot but 
be interested in what has proved a success, and 
those who have schemed at the different devices for 
mechanical puddling cannot but admire the bold- 
ness of the man who instead of trying to roll the 
iron around in the furnace rolls the furnace around 
the iron. 

Between the bridge wall of a common furnace 
and the chimney, is located a large open-ended 
cylinder made of iron and lined like the Bessemer 
converter, having its ends contracted so that the 
openings are about one-half the diameter of the 
cylinder itself. This cylinder is the melting and 
ay sy | chamber through which the flame passes, 

ut for the purpose of setting the chimney at one 
side there is a small chamber like the smoke-box of 
a locomotive, through which access to the cylinder 
is gained for the purpose of not only putting in and 
taking out the metal, but of watching and conduct- 
ing the operation alse. As the charge begins to 
melt, when pig iron is to be operated upon, the 
cylinder which rests upon rollers is put in motion, 
and the iron as it is carried up rolls down the 
inclined side. As it melts and adheres to the cy- 
linder, it is carried up further and further until it 
comes dripping down in drops and streams from the 
top and passing through the most intense part of 
the flame, not only parts with its carbon but has its 
impurities also burnt out in a far greater degree 
than by any of the old processes. By the continued 
revolving of the cylinder, the metal is balled up 





with but very little assistance from the workmen, 
and in balls of such size that in the rail mill where | 
the invention was first introduced, not a rail is made | 
except direct from the bloom without cutting and | 
piling at all. The cylinders are in some cases re- 
volved through gearing from the shafting of the 
mill aud in others by independent engines. 

One of the great difficulties the inventor had to 
overcome was the finding of some material to line 
the cylinder with that would stand, and, I think, | 
one of the benefits derived that he did not expect | 
was porifying the iron beyond his expectations. 

a ecial found to serve best for a lining is, I 

ve, a hind of. iron ore found in Missouri, but 

’ 1 b cks secu ed by wedging 

or cement i do not know, For various reasons 
I should have supposed that an open-ended sphere | 


would have been a better form than a cylinder, princi- 
pally because the reverberatory action of the plane 
vaght to be more perfect, the balling up more 
natural and easy (particularly if the axis of rotation 
was out of level), the lining could be more firmly 
secured, and the absence of angles render it more 
durable. 

While the complete drawings of this furnace can 
no doubt be found in the English Patent Office, the 
knowledge of its existence either can not be oy 
well known or the reports of its success diseredited, 
from the facet that no mention was made of it at the 
meeting of the Iron and Steel Institute... 1t may be 
well to endorse the success of the invention by the 
fact that at least ten or a dozen of the revolving 
furnaces have replaced all the old hand puddling 
furnaces in the Cincinnati Rolling Mill, and many 
others are being put in in that locality. This 
is another of the valuable inventions forced into 
existence by trades’ unions, and like the intro- 
duction of all other machinery will serve to benefit 
the hand workers in spite of themselves. 

One of the latest of the new schemes for improv- 
ing coal burning is to force the raw coal into the 
centre of the burning mass, with fire enough below 
the fresh coal to drive off the gases, and fire enough 
above to burn them...Fime coal or slack is used, 
and in small heating furnaces with results perfectly 


wonderful. ‘The coal is forced into the fire from the | quently employed. In this case the boiler is secured to the 


bottom of a hopper by a sliding plunger 2 or 3 in. 
in thickness, and of a width corresponding to the 
width of the fire. Back gearing multiplying the 
power, and a crank is ordinarily used for operating 
the sliding plunger; but for large heating and 
puddling furnaces worm gears with self-acting 


| reverse motion and the flying cord is being sub- 


stituted. 

As visible evidences that there is merit im this 
way of feeding coal into a fire, fine coal or slack 
may be used; an intense heat is produced, no 
smoke passes out of the firebox, and the fuel is fed 
in small quantities without checking the fire, 
making the heat uniform and continuous. 

Iam yours truly, 


To tne Eprror or Enerneerrne. 

Sim,—You kindly inserted, a short time ago, a letter 
from me on American locometives, dwelling notably on the 
differences between European and American practice. Al- 
though the present topic may not anticipate—nor can it 
possibly comprise—an equally marked distinction, there 
are nevertheless many points in it which will justify a few 
general remarks and observations on “ German Locemo- 
tives” as distinct from British-built engives. 

In general proportions and dimensions the German 
engines may differ very little from these in use on English 
railways; the standard German passenger engime having 
usually four-coupled driving wheels and an independent 
pair of leading wheels, while the goods engine has invariably 
all the six wheels coupled and a six-wheeled tender. In 
Germany, however, all the wheels are usually placed under 
the boiler barrel, reducing thus the total wheel base, but 
injuring, on the other hand, the stability of the engine. 
What is known as the ‘‘Crampton engine” with one pair 
of very large driving wheels behind the firebox, is now only 
seldom met with in Germany, for although. these engines 
run with remarkable steadiness at high speeds, they proved 
wholly inadequate to the always increasing traffic, requir- 
ing, in a proportionate degree, an increased traction power, 
and consequently coupled driving wheels. Of late, four- 
wheeled locomotives with a four-wheeled tender have also 
been intreduced to a certain extent, aud where employed 
for moderate runs, they have getierally given great satis- 
faction, These engines weigh from 22 to 24 tons (all 
adhesive weight), and they are, in this respect, fully as 
powerful as the heavier six-wheeled passenger..engines, 
weighing nearly 10 tons more. For shunting purposes, 
small tank engines on four wheels are preferred; ‘these 
engines are made by some German makers of a very neat 





Evidently for the same purpose, namely to economise weight, 
some German engineers have thought to suppress the fire- 
box roof stays by shaping the firebox crown toa semicircle, 
stayed to the likewise semicircular top of the firebox 
casing by a sufficient number of stay bolts. At the same 
time, the water Jevel has been raised somewhat, and the 
distance from topof firebox to centre line of boiler increased 
correspondingly, in order to compensate partly for the loss 
of tube surface, arising from the semicircular form of the 
tube plate. Steel plates are largely. empleyed,-but their 
use does not seem to be attended by a ing reduc- 
tion in the thickness of the plate; in fact, the steel plates 
for the barrel are made from J, in. to $in. thick, contrast- 
ing strongly with American practice, where in. to ,%, in. 
steel plates are found sufficient. It should be stated, how- 
ever, that, in this respect, the German makers are subjected 
to the Government regulations. Both the lonyitudinal 
seams and the transverse seams —which are mostly arranged 
on the lap-joint plan—are usually double riyetted, the 
rivet holes being always drilled, and not punched, and the 
rivetting done by hand. Before being drilled, the plates 
are bent to their correct shape and temporarily put together. 
The boiler barrel is then mounted on two trucks, which can 
be rolled along a line of rails, placed under the drill, these 
trucks carrying in their turn rollers fixed transversely 
upon which the barrel can be turned round its longitudinal 
axis for the purpose of drilling the rivet holes for the 
transverseseams. A still better plan would be, perhaps, to 
drill all the rivet holes from a slide-rest drill, which could 
be moved horizontally along the boiler barrel. 

Qutside frames, with Hall's crank-journals, are fre- 


framing often at both ends; at the smoke-box tube-plate 
by means of strong angle irons ; at the firebox end it is con- 
nected, on each side, to the frame plates by a 3 in. plate 
placed vertically, these plates bending slightly as the boiler 
expands. The boiler rests ou the bracket plates by means 
of intermediate brass rubbing-pieces, secured in their places 
by countersunk screws, passing through the angle irons of 
the boiler brackets. This plan might be employed with 
advantage to a greater extent, as it affords a good support 
to the boiler, and can be fitted with much facility. The 
frame plates are often made of two plates rivetted together, 
but solid frames, from 1 in. to 14 in. thick, are coming into 
more general use. It should be observed that the outline 
of the framing dves not present those strong forms which 
are now made in English practice; to begin with, the depth 
of the plates themselves is less, and the junctions of the 
horn-plates with the main body are invariably too sharp. 
In some cages, also, the frame-plates are much weakened— 
in fact, the plates nearly cut asunder—by large holes, made 
to gain access to the stay-bolts, which were drilled for the 
purpose of detecting failure. 

Many of the German builders do not make their own 
wheels, but receive them from the large establishments at 
Essen and at Seraing in Belgium: At Seraing an excellent 
wheel is now made in the following matiner: The rim of 
the wheel is formed in one solid circle, the wheel boss is 
moulded under the steam hammer from a solid block and 
provided with a recess; into this recess, and into a corre- 
sponding number of notches, slotted previously into the 
rim, the spokes are fitted and afterwards welded up. The 
wheels are generally yery carefully finished at the factory, 
and invariably slotted inside the spokes; it is, indeed, 
nothing unusaal to plane the spokes longitudinally also 
over both edges. The wheels are sometimes put on the 
axles without any keys, but merely by wsufficient hydraulic 
pressure, while the ¢rank-pins are’ additidnally secured by 
strong set screws, " 

Respecting the working gear of German engines, it shou!d 
be said that formerly these parts, J the crank-pin 
journals, were munetiiitly deficient of ample bearing sur- 
faces; but of late years this bas been correeted, and al! the 
details are now generally worked out and finished in a fir-t- 
rate style. Under the headings of boiler fittings, reversing 
gear, brakes, &c.—which could not well-be described with- 
out drawings—many ingenious attempts have been made 
towards rendering these various organs as efficient as 
possible, some peculiarities of whichyou have already 
noticed in your very able description of a goods locomotive 
for the Hanoverian Railway, vide vol. Viii., 253. 

Berlin, the young empire city, can. boast rt ree locomo- 
tive building establishments, all located, in close prox- 
imity, in the Chaussée, and capable of sending out collec- 
tively about 400 locomotives per aonum, an amount of 


pattern (as may be seen at the Hanover station) and-they | local production which probably finds its parallel only at 
certainly admit of a better control of engine and train, dur- | Manchester, in England, and at Paterson, in New Jersey, 


ing the operation of shanting, than the ordinary engines. 


U.S. It will be remembered that M. A. Borsig’s two 


Respecting the construction of German locomotives, the | thousandth engine was exhibited at Paris in 1867; since 
form of the boiler requires special notice. There are to be | then above 700 new engines have been completed at M. 


found two peculiar shaped firebaxes, namely, the high 
dome box, illustrated on page 337 @f the seventh’ volume 
of Ewerxkerte, and the flat ‘topped box, known as 
Belpaire’s. For each of these forms special advantages are 


| claimed, and both forms give additional steam room; the 


latter plan, however, is coming into more general use. In 
some cases, as in engines of the Basorernn Railway, the 


| hind portion of the firebox is made inclined, maintaining 


the requisite length at the, grate. but sloping forward from 
bettom to top. The saving ia overhanging. weight. (th- 
wheels being all under the boiler-barrel) effected by this 
arrangement has proved, however, to be but little; more- 
over the hind plate of the firebox suffered to such an extent 
by the action of the fire, that the plan had to be abandoned. 





Borsig’s works. One of the largest locomotive establish- 
ments, if not the very largest on the Continent, exists at 
Hanover, where a sufficient plant for the making of 300 
engines yearly has been set up. These works were ac- 
quired by the enterprising Dr. Strousberg from M. Eges- 
torff, but after having been enlarged to their present extent, 
they were recently sold again to a joint-steck company. 
Adding now to the large workshops already enumerated, 
the mumerons establishments at Stettin, Chemnitz, Cassel, 
Essliagen, Munich, and Carlsruhe, the annual productive 


| power of the now united German Fatherland will reach 


the great figure of about 1500 locomotives. 
! am, Sir, yours faithfully, 
Berlin, May, 1871. A. BRUNNER. 
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RANDOM NOTES FROM NORTHERN INDIA. 
N.W. Provisces, March, 1871. 

Tue report of the Administration of the North-West 
Provinces for the official year 1869-70 has been issued, and 
it contains some facts which deserve the attention of those 
who take an interest in the canals of this country. It 
appears that during the last four years the financial results 
of irrigation in the provinces under notice showed a satis- 


factory increase; they are thus: 


Profits 1866-67 494 per cent. 
_ 1867-68 tina waa 8.44 " 
3 1868-69 8.22 re 
- 1869-70 7.88 


The Ganges Canal, which is so often mentioned as ‘an 
instance of the failure (tinancially speaking) of irrigation 
canals yielded a net surplus of over 40,000 (after pay- 
ing interest on capital at 5 per cent.) during the year 
1869.70, and the Eastern Jumna Canals, for the same 
period, gave a net return of nearly 26 per cent. on an out~ 
lay of 200,0007. It is true that the rapid increase in the 
consumption of water was in a great measure owing to the 
failure of the rains in the North-West during two successive 
seasons, but it is satisfactory to find that at such times the 
canals, by the increased sale of water, compensate the State 
for the remission of revenue, and for the money expended 
in feeding, and providing employment for the femine 
stricken people. 

From the report under notice it would appear that in the 





case of the Ganges Canal the traffic is very small, being 
only about 500 tons per week, and that it does not increase 
rapidly. When the enormous expense incurred in provid- 
ing for navigation on such a canal (viz. in the cost of locks, 
lock-channels, and the increased headway in bridges 
necessary for boat traffic) is taken into consideration in 
connexion with such an insignificant traffic, the advisability 
of combining navigation with irrigation in the construction 
of new canals, as recommended by Sir Arthur Cotton and 
others, becomes, to say the least of it, exceedingly doubtful. 
The impression seems to gain ground here that the trae 
principle for this country is to construct canals for irrigation 
only, and railways for traffic. The report referred to shows 
clearly how much the want of proper and rapid means of 
communication is felt in India during the famines which 
periodically visit that country, for it appears that while 
some districts are on the verge of starvation for want of 
food ewing to the failure of the monsoon, others at no 
great distance all are well supplied. LKverything points to 
the absolute necessity for a network of narrow gauge, 
light, and cheap railways for our Indian empire, and the 
Government cannot too soon set te work with a will to 
accomplish that desirable object. 

Some of the Indian papers express great satisfaction at 
the defeat sustained by the ministry at home in the question 
of the new Civil Engineering College, as they feared that 
if the open competition system were entirely done away 
with a monopoly in the Public Works Department would 
be the result. 

This monopoly they dread as they have a lively recol- 
lection of the family cliquedom whieh existed in the Civil 
Service before the introduction of the competitive system, 
and it was feared that the new college by becoming a 
nursery for the sons of influential officers (both civil and 


military) would restore a system which was most baneful | 


to India. 

The following extract from an article in the Delhi 
(razette represents the views on this subject, of some of 
your Indian contemporaries. 

‘ This attempt to revive a system to which India was so 
long subject, but from which she was delivered even before 
the East India Company surrendered the reins of Govern- 
ment, speaks il] for the promoters, and shows unmistakably 
that they are behind the age and have not yet understood 
the feeling in England, that private and class interests 
must vield to the public good. 

‘ Had Colonel Chesney's scheme succeeded in its integrity, 
it would, we think, have done us lasting injury instead of 
actual good; for however highly cultivated his engitieers 
might bave turned out, if they bad had the protecting wing 
of high officials in this country to work under, we should 
merely have had with them a repetition of the old, old 
state of things under which we have so long groaned 
and lamented. The curse of the Public Works Department 
here is that delicacy which one member of a close brother- 
hood has for another, and which restrains iim from fairly 
scrutinising and jastly estimating the work which that 
other has done. Of this we want no more. What we do 
want is to see men in the department who will work honestly 
and independently, not looking for unrighteous support to 
friends and relations in power, but trusting to their own 
exertions and public opinion for protection and reward. 

* Parliament has very justly pointed out that it is not the 
competitive system which can be charged with the existing 
inefficiency in the Pablic Works Department, but rather 
the very inadequate inducements held out to really efficient 
men to join the department. Let this defect be remedied, 
and we predict that, with Colonel Chesney's college on the 
one hand and our public institutions on the other, the 
Public Works Department in India will be as well served 
as the Covenanted Civil Service is at the present time.” 

The civil engineers employed in the Public Works 
Department are about to present a memorial to the Secretary 
of State on the subject of status, leave, and pension rules. 
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Two or three preliminary meetings have been held, an 





influential committee has been appointed, and a draft 
memorial is now in circulation amongst the members of 
that body for approval or suggestions. 

The proposed memorial is a sensible document, written 
in a temperate but earnest strain, and will no doubt be 
largely signed. It is to be hoped that the Duke of Argyll 
and his council will give it the attention which it deserves, 
cotiting, as it does, from a large, rapidly increasing, and 
most important body of State servants. The absurdity (to 
use a mild term) of dassing educated and scientific gentle- 
men—many of whom have good standing in their prefession 
—with petty clerks, Baboos, and native writers is becom- 
ing too glaring to last much longer even in India, and it is 
to be boped that the concession in the matter of the equali- 
sation of pay between staff corp officers and civil engineers 
lately made may soon be followed by extending the 
covenanted service leave and pension rules to the civil 
engineers in Government employment. 

Rumour says that the great irrigation project for Oude, 
the Sardah Canal, of which so littie has been heard lately 
‘tis not dead but sleepeth,” and that energetic steps for the 
immediate ‘prosecution of the work are in contemplation. 
This work if carried out will be an honour te the State, for 
it will be the largest irrigation project in the world. 

The seh was prepared by Captain J. G. Forbes, R.E., 
(formerly one of the Ganges Canal officers) assisted by 
Messrs. Heaford and Handcock (experienced civil engineers 
who came to this country three years ago) and others. 

A convention of engineers is to be held this month at 
Indore to finally settle the route of the Indore State Rail- 
way, a part of which line is to be intrusted to the charge 





experience, who has been for some time in this country. 
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This pin is intended to enter any one of a 
series of holes formed to receive it in the cylinder, F, and by 
locking into one of such holes it secures the ring, F}, in a 
proper position on the cylinder for closing the cross cut 
grooves. There are two rows of holes formed in the 
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Tue Imperial railway which connects the ancient and 
modern capitals of Russia, and which is named after its 
founder, the Emperor Nicholas, is remarkable for three | 
things, mainly: 1. For being the first great Russian rail- | 
way undertaking ; 2. For its undeviatingly straight course ; | 
3. For the enormous cost of its construction. It is 403 | 
miles in length, and was sanctioned by the Czar in 1842, | 
the first section from St. Petersburg to Kolpino having | 
been finished in 1847, and the entire line to Moscow having | 
been inaugurated in 1851. It was constructed by the 
Russian Government at a vast expense, the original cost | 
being estimated at 19,159,0002, and with its straight | 
course, its sumptuous stations, and costly works, it bears | 
unmistakably the stamp of its Imperial origin. It was | 
worked by the Government up to the year 1868 at con- | 
siderable loss, and has since been transferred to a private | 
company, known as “La Grande Société des Chemins de | 
Fer Russes.” The line was made by American contractors, | 
and the bridges—of which there are a great number be- 
tween St. Petersburg and Moscow—were all constructed of | 
timber. The largest of these bridges is that which carries 
the railway across the river Msta, and which consists of 
nine spans of 199 ft. 6in. each, centre to centre of piers; 
its total length, including abutments, is 1927 ft. 6in. The 
details of the bridge were illustrated by us at page 552 of 
our third volume. Two spans of this bridge were de- 
stroyed by fire towards the close of 1869, but were recon- 
structed, and the through traffic was restored in the early 
part of 1870. We give at page 386 of our present issue a 
perspective view of this bridge, the engraving having been 
made from a photograph taken after the restoration of the 
two spans. The superstructure carries a roadway 31 ft. 
6in. wide, and is formed of three lines of timber lattice 
girders 21 ft. deep throughout their length, and they cross 
the river at a clear height of 101 ft. 6in. above the ordi- 
nary water level. The piers of the bridge are partly of 
timber and partly of brickwork and masonry. The bridge 
was constructed in 1849 from the designs of Major George 
W. Whistler, of the United States engineers, who was the 
engineer of the Nicolai Railway. The Msta bridge is in- 
teresting as illustrating the class of bridges on this railway, 
which are gradually being superseded by iron structures, 
and which, sooner or later, will itself be replaced by one of 
& more permanent character. | 

It was this liability to destruction, both from fire and decay, | 
which formed an inherent element of danger in these bridges, 
that led to a determination several years since to replace 
them all by iron sfructures. The partial destruction of the 
Msta bridge probably hastened the conclusions on this point, 
for shortly after the accident it was decided to reconstruct 
all the other bridges, and tenders were invited from various 
European engineering firms for that purpose. Eventually 
Messrs. Andrew Handyside and Co., of Derby and London, 
obtained the contract for the supply and erection of seven- 
teen of the bridges, with spans varying in width from 60 to 
90 ft. The designs for these bridges were supplied by the 














| current as # protection against the floating 


Russian engineers, and they are all more or less copies of 


| each other. On the present page we have illustrated one 


of these bridges, for a double span, the engraving being 
made from the working drawing kindly lent us by 
Messrs. Handysidée and Co., to whom also we are indebted 
for the photographs, from which the engravings of the 
Msta Bridge, and of the method of building up the iron 
bridges (to which we shall presently refer) were prepared. 
In the engraving Fig. 1 is an elevation, Fig. 2 a plan, Fig. 


| 8 a vertical transverse section through the girders near the 


pier, and Fig. 4 a plan of the pier of the bridge, Fig. 5 
being a transverse section or diagram showing the wooden 
structure, and it is illustrative of the method of building 
the new bridge into the old one. And here we may observe 
that although the drawings have been copied from Russian 
originals, the figured dimensions have not had to be altered 
or translated. This arises from the circumstance that when 
Peter the Great returned to Russia from England he took 


| with him our foot and inch, which have become standard 


measures of length in the former country. The total width 
of the opening is 143 ft., each girder—which is of the 
ordinary lattice type—being 74 ft. in length, and 9 ft. 2 in, 
in depth. The girders are rivetted together over the centre 
of the pier, the ends resting on masonry abutments. There 
are four girders in each bridge, which are braced together 
in pairs by diagonal bracing, the two pairs being con- 
nected by transverse tie bars, as seen from the plan of the 
bridge. The roadway is carried on the top of the 

upon transverse timbers, on which a longitudinal timber 
decking is laid, the width between the handrails being 24 ft. 
The piers consist of four built-up wrought-iron columns, 
square in plan, and which may be compared to box girders 
placed on end. The necessity fer using wrought iron in 
these piers, as indeed in the whole of the superstructure, 
arises from the circumstance that cast iron is an objection- 
able material for the purpose on account of the extreme de- 
gree of cold to which it would be subject in a Russian 
winter. These columns are 30 ft. high, and rest on a pier 
formed of masonry with a brick core, 16 ft. high, and rest- 
ing on 2 ft. of concrete laid on piling. The height from 
the bed of the river to the underside of the girders is 42 ft. 
The piers are built with cutwaters on the side facing the 

ice, 


sions of the piers being at their bases 87 ft, 44 
11 ft. 6 in. wide. 

The method of construction adopted by 
side was as follows: The ironwork was seut from England 
ready for rivetting up, which was done at Peters- 
barg end of the Nicolai Railway. A large space of ground 
adjoining the railway was granted them for a voriprem ar 
and there they established sheds and 


at St. Petersburg, the girders were buil 
wagons—of which they bad more than 100 in use—in 
sections suited to the length of the wagons, which them- 
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It is this point in the work of construction that the en- 
graving on the opposite page represents, and which shows the 
building yard of Messrs. Handyside and Co. with the railway 
wagons on which the girders are being built up ready for 
removal down the line. As the work was finished, the 
wagons carried it to the site where it was to be used, the 
level nature of the railway, ite freedom from sharp curves, 
and the absence of overhead bridges, rendering the line 
peculiarly suitable for this arrangement. Arrived at their 
destination, the trucks on one line of rails, and carrying 
one pair of girders, were run on to the bridge, and the 
girders lifted from off them by special tackle sent out from 
England. The wagons were then run back, and the girders 
were lowered into their required ‘position, each girder 
coming almost directly in the line of the rails as previously 
laid. By this t,-the traffic was only stopped on 
one line of rails at a time during reconstruction, the second 
pair of girders not being laid until the traffic could be 
carried on over the first pair. The timber of the old struc- 


y 
ruption of which was thus only partial and then of com. 


In our opening remarks we referred to the specialities 
which distinguish the Nicolai Railway from all others in 
Russia, and it may prove interesting if, in conclusion, we 
revert to the details of these features. The railway in its 
general features is highly characteristic of the sovereign 
who built it. It runs in nearly a straight course through 
its entire length, regardless of all impediments or of the 
nature of the ground it traverses. Indeed there appears to 
have been almost an anxiety to avoid the few towns or 
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selves were long, being carried on a pair of bogie frames. 






























































ee ee ees 


ee ae — ance ee : . iat, Mie tag ai ie rN etn é a were ¥ " a , — 7 . — i wen Sree gs mana I 
neg tigen ages tne nn alse ptanonmn aceite ilies tensed etnies ta dalititminsti-sitaipdingline NTRS eT COPED NEE NEE IRA RA RTE EN 





AF ae ee 


Saimin atl tatiana Sptubedies.. het en utente = 
. :- 


384 


ENGINEERING. 


(June 2, 1871, 








In 1865 Messrs, Wynans’ contract expired, and the Im- 
perial Government entered into an agreement with the 
French firm of Cail and Co. to work the line. They, how- 
ever, found matters in such a condition that they failed in 
fulfilling their engagements, and the Government recalled 
Messra. Wynans. The secret of the breakdown of Messrs. 
Cail and Co. is to be found in a statement made by Mr. 
Rumbold in his report on Russian railways. In retiring 
from the contract in 1865, Messrs. Wynans are said to 
have handed over to Mexsrs. Cail the whole of their rolling 
stock, freshly painted over, at the same time taking with 
them «ll books giving a clae to the period of construction 
of the various carriages. Breakdown upon breakdown now 
ensued, soon followed by the retreat of Messrs. Cail in the 
midst of a state of confusion, which Messrs. Wynans, with 
the papers in their bands, had no difficulty in converting 
afresh into order and regularity. The reason given by the 
then Minister of Public Works for once more addressing 
himself to Messrs. Wynans is worthy of record. His ex- 
cellency stated that he had sent for tho-e gentlemen be- 
cause they alone were able to work rolling stock of such 
a quality as had been provided. ‘The cession of the line 
to the Grande Société des Chemins de Fer Russes for a 
term of 84 years on @ertain co nditions, was effected on 
the 15th of June, 1868. Under the new management the 
condition and status of the line have both been greatly 
improved, and although the early history of this magnificent 
railway was in many respects very disastrous, it has a 
brilliant future before it. Its prosperity is being assured 
by the formation of branch lines, two of which leave the 
main line at St. Petersburg, one running to Helsingfors, 
iu Finland, and the other to Revel and Port Baltic, in 
Esthonia. The soundness of the policy pursued by the 
management is evidenved by the reconstruction of their 
smaller timber bridges in iron, and we believe it to be the 
intention to rebuild, in the same material, the present timber 
structure over the Msta as soon as circumstances shall 
permit. 


TITANIUM AND IRON. 
To tus Evrror or Exeineraine. 

Sin,—In my capacity of Foreign Secretary to the Iron and 
Steel Institute, I have already had several inquiries addressed 
to me, rela‘ive to certain statements contained in a letter which 
appeared, under the above heading, in your number for the 
2oth March, signed R. F. Mushet ; and as for the last twenty- 
five years I have been practically connected with the smelt- 
ing of titanie iron ores on the large scale, I venture to 
request the insertion of the following remarks in elucidation 
of this subject. 

1. The chemical nature of the brilliant red crystals from 
blast furnaces previously as metallic titanium was 
not diseovered = the late Mr. Henry, but by the celebrated 
chemist Woehler in 1849, when he announced that they 
contained no less than 18 per cent. of nitrogen along with 
4 of carbon. 

2. Although it is probable that titanium, in minute quan- 
tity, is present in most cases in the native oxides of iron, it 
has been fully proved, by the analyses of able chemists, that 
neither the Dannemora or Indian Wootz ores contain “a 
notable percentage of titanic acid.” The following analysis 
may be taken as representing their true compositions. 

Dannemora. Indian. 
Oxides of Iron 86.48 98.87 
Protexide of Manganese. 0.10 
Lime - 0.38 0.38 
Magnesia O-6L 0.17 
Alumina 0.29 0.22 
Sulphur 0.04 
Water with carbonic acid 0.23 
Silica 12.54 0.18 





100.67 99.82 

In only one analysis of ore from the Dannemora mines do 
I find titanie acid re at all, and that in extremely small 
amounts, whilst the published analysis of the Elba ores do 
not mention this ingredient. It is well known in Sweden, 
Finland, and Norway, where titanic iron ores are so abundant, 
that all the celebrated brands of iron are made from those 
ores which contain none or only the smallest amount of 
titanium. 

3. “ That these ores, except as cabinet specimens, were un- 
known” before Mr. R. Mushet (? 1859) took the subject in 
hand, will ee very strange to any practical mineralogist, 
since not only are they very common and abundant in many 
different countries; but the description and analysis of the 
titanie ores from the vast de tsot Egersund, Arendal, and 
Krageroe, in Norway, and the Ilmen mountains, &., were 
published in 1829; if not much before thaf date. Many 
years before Mr. R. Mushet took out the first of his patents, 
old editions of “ Dana's Mineralogy,” the work most referred 
to by English mineralegists, gave a description and analysis of 
the ore from the vast deposits at St. Paul's Bay, and in 
Canada one bed alone being reported as 90 ft. in thickness. 
It wae still more surprising to me, however, to find Mr 
Waorington Smyth quoted in support of this statement, since 
1 knew not only that he was much better informed, but also 
that he had not then even been in Norway or Sweden. On 
writing to him tor an explanation his answer, this moment 
received, is: “ As to Mushet he has amplified and inverted my 
statements in a remarkable degree; to the best of my re- 
eolleetion L informed him that I had never visited Sweden 
and Norway, and that these were the countries for find:ng 
titanium ores,” &c. 

4. ihe titenie iron mines of Egersund have been long 
kvown, most probably before the commencement of this 
century, nor were they ever owned or discovered by a Mr. 
Hylin, of Stockholm. If Mr. Mushet will refer to the corre- 
spondence he alludes to I believe he will find that the gentle- 





man in ion who wrote him from Stockholm, was a Mr. 
Julin, with whom I am acquainted, and who is a well-known 
ironmaster in Finland ( Kussia), and who corresponded with 
me also at the same time and on the same subject, his object 
being to dispose of titanic iron ore from his mines in Finland ; 
samples of which were sent to me for examination and which 
so far from being out of new discoveries, were from the old 


mines ining to his iron works. 

5. denis loon ents werttto come extent smelted in Norway 
and Sweden in the last century, but owing to their requiring 
more charcoal for their reduction, were never found econo- 
mical to use in an = ion. In 1847, at the Eidsfoes 
and Kongsber, oo orks, to which I still am consulting 
engineer, hundreds of tons of titanic iron ore from Krageroe 
were smelted (as was the case for many years before); the 
product being shipped to the United States and land. 

The titanic ores yield good iron, but notwithstanding that 
the Boerum Moss, Noes, Ekeland, Hassell, and I believe 
most, if not all, of the other Norwegian Iron Works, pos- 
sessed (probably from their very commencement) mines of 
highly titanic ores, they have invariably relied entirely upon 
their other ores, free from titanium, for their best brands of 
iron, which is also the case in Sweden and Finland. 

The Boerum Iron Works owned some of the largest titanic 
iron mines in the Egersund district, and their proprietor, 
Baron Wedel Jarisberg, informed me in 1856 that two ship- 
loads of his ilmenite, had been taken some time before to 
Newcastle, and smelted there, with resalte which were not 
considered sufficiently favourable to warrant a continuation 
of the importation. Mr. Mushet’s first patent was, I under- 
stand, taken out in 1859. 

6. Pig and bar iron made from such titanic ores have 
frequently been analysed by eminent foreign chemists, other 
analyses have been made in England, and I have also made 
several, as well as examined a specimen of so-called titanic 
steel, but in all these inst the t of titanium found 
has been so minute and so totally out of proportion to what 
is present in the ore, as to lead to the inference that so far 
from this small quantity being alloyed, i.c., in combination 
with the iron, that it might be due simply to mechanical 
admixture, especially as analysis shows that the major part, 
if not the whole, of the titanruam present in the ore is to be 
found in the slag as titanic acid. 

In conelusion, 1 might refer to two short papers on the 
smelting of Norwegian titanic ores, and on the estimation of 
titanium, which appeared in the numbers of the Chemical 
News for Sean 11, 1868, and January 3, 1869, respec- 
tively, as bearing upon this subject. 

I am, Sir, yours truly, 
Davip Fonses, F.R.S., &e. 

11, York-place, Portman-square, May 30, 1871. 








HARVEY'S “ OTTER” TORPEDO. 
To rue Eprror or Enoinzerise. 

Stx,—I see in your number of last week that you have 
noticed my nephew's (Commander Frederick Harvey) book 
upon the management of his torpedo. The problem of the 
sea torpedo, or torpedo to be used actively at sea, has en- 
gaged my thoughts over a period of a quarter of a century ; 
I have, however, long since relinquished attempts to solve it, 
my nephew ne for some years, devoted his attention to 
the subject, and I have reason to believe that the sea tor- 
pedo, in the form it now is, is, of all forms with which I am 
acquainted, the best adapted to the purpose in view; taking 
into account the rough usage to which torpedoes, for sea 
service, must necessarily be subjected, and the necessity, also, 
of simplicity in their management, and their effectiveness in 
combat. lhe conditions essential to complete success in the 
application of the sea torpedo should be satisfied ; conditions 
that ever have been insisted upon both by my nephew and 
myself. Under such conditions I believe that no navigable 
vessel can be constructed sufficiently strong to withstand re- 
peated shocks of practicable torpedoes, cha as they 
would be, with some one of the violently explosive agents 
now known. 

I regard it, therefore, as a certain consequence that if 
large, unwieldy, monster vessels, armed with cannon, be at- 
taeked by torpedo vessels, such monsters would be so dis- 
abled as to be unmanageable—they would bly be sunk 
—possibly blown up by their own powder, should a torpedo, 
of the many that may be exploded, take effect under their 


ines. 
Having some knowledge of projectiles and gun pain 
tart] 


as well as of torpedoes, I do not write at random. in 
as the assertion may be, I hesitate not to ex it, that wit 
fast vessels, vessels im other respects not adapted to torpedo 
service, we can arrest, at any rate, the movement of monster 
vessels, should such course in any case be deemed necessary 
or advisable ; how the monsters are to advance over a web of 
torpedoes, which can be easily formed by fast vessels, I do 
not know. But from what experience I gained in the course 
of my service at sea, as to the meeting of vessels in the dark- 
ness of night, or even in the light of day, I would rather use 
torpedoes actively than passively. would enjoin high 
speed, close quarters, the closer the better, short of collision 
to insure success with something like impunity. 

Look to the cost of monster vessels and their requiremente, 
compared with smal! torpedo craft—looking also to the risk 


elaborate. He has already divulged too much, compatible 
with his own interest, in his endeavours to gain attention to 


the im t — of the torpedo. 
Pardon this lengthy intrusion, and believe me 
Yours sincerely, 
Jouw Harvey, 
Retired Captain, R.N. 
5, Keynsham-parade, Cheltenham, May 29, 1871. 











ROTARY ENGINES. 
To tus Eprror or Exeitnexrnine. 


8in,—In your issue of the 19th inst., you have published 
a letter from Mr. Angelo Sediey, relative to the important 
and perplexing subject, Priority of Invention. It is not my 
intention to discuss that subject, but I may just remark that 
in many cases it is not the inventor that is to blame for the 
repetition of patents, it is he who suffers both in brain and 
pocket. It is quite possible for two (or even more) men to 
be working out ideas very similar to each other, at the same 
time or within a few months or years of each other, without 
having the slightest knowledge of the fact; and the Patent 
Law, as now framed (instead of acting as arbitrator and 
judge im such cases), stands calmly aside (not forgetting 
when the fees are due), and allows them to proceed, at the 
expense of the inventor expectant, and not unfrequently 
leads him into Eiquion, which ay means ruination. 
Mr. Sedley, in his , States that my patent (No. 1679) 
rotary engine is identical in principle to one patented by 
Hall, of Nottingham, and also to one by Nicoles, of Soho- 
square. I certainly think he is mistaken in his identity, but 
mc readers y= for themselves; to the best of my 

nowledge it is identical to none, but is an original com- 
bination of mechanical details used in every-day practice ; 
but should Mr. Sediey, or any of your readers, know of any 
rotary engine identical to mine, I would feel obliged if they 
would favour me with the number, date, and price of the 
specification. 

Mr. Sediey states that both those engines possessed the 
feature of allowing the steam to pass away without doing 
any duty, and that one of them, 2 horse power, used the 
steam ot a 20 horse power boiler. If that be the case, the 
accuracy of which I not doubt (I am only sorry that it 
was so), I certainly cannot justly claim any twin resemblance 
to them. I constructed one, diameter of cylinder 4 in., length 
of piston 6 in., and h it was run at various from 
50 to 1600 revolutions per minute ; driving a 13in. diameter 
fan at 2000 revolutions per minute, and 26 ft. of 24 in. dia- 
meter shafting, from which was driven an 8 in. centre lathe, 
turning an iron bolt 1} in. diameter, and reducing it +4 in. 
diameter (the engine running 150 revolutions per minute), it 
did not empty the boiler, nor make much impression on it, 
though only 7 nominal horse power, being 10 ft. x 4 ft. 6 in. 
in diameter, with one flue 2 ft. diameter h it; the 
boiler was at the same time driving a vertical engine, cylin- 
der Sin. diameter, 18 in. stroke. ‘lhe rotary engine was run 
the greater part of two days, and the exhaust could be heard 
and seen as distinct and clear as a reciprocating engine. I 
—— think the bad results, and frequent total failure, of 
the rotary engine may be attributed to t rincipal causes, 
viz., 1. The F eflicient, and in some cases, veal bee of 
packing, and hence the continuous blow through of steam, 
as in very few cases it is effectually cut off at a particular 

int of the revolution, as in an ordinary engine. 2. The 

vy side strain on the shaft, bearings, and stuffing boxes, 
to which most rotaries are liable; and 3. The great back 
pressure they are subject to, some systems at certain points 
of the revolution, others at nearly the whole revolution. 
If Mr. Sedley will kindly look at my specification, I think 
he will find that all working parts are fitted with adjustable 
metallic packing, and that with good workmanship can 
be made as tight i ine; and that the steam 


one cylinder (as it were) into a pair of engines, and usin 
two division plates, two sets of pate seh tenes And 
that there is no back piston (or dead points) 
at any point of the revolution, but the exhaust steam, during 
its release, instead of retarding the engine by back pressure, 
is driving the piston in its desired direction. g these 
few remarks will be acce; in the spirit they are written, 
am, Sir, yours truly, 

R. 8. Y. Jommsox. 

81, Trinity-street, Hull, May 24, 1871. 

[It is to be regretted that the information given by Mr. 
Johnson concerning the performance of his engine is so in- 
definite that no ical deductions can be drawn from it. 
Mr. Johnson is also in error in s ing that his arrange- 
ment of two division plates qrecthy reduces the cide strain 
on the shaft. If reference is made to the section of his 
engine, published on page 330 of our number for May 5th 
last, it will be seen that the effect of the arrangement is not 
to materially reduce the strain, but merely to cause it to be 
applied in opposite directions al . The exhaust 
steam, also, merely assists in propelling the piston during ® 
small proportion of its period of release, just as it does in an 
ordinary reciprocating engine, when, as is usually the case, 





of many lives to that of a few, I do contend that ster 
vessels, with crews of five or six handred men, are at a great 
disadvantage in an encounter with small, fast, and handy 
vessels having crews of some thirty persons only. Taking 
this view of the matter, I am of opinion that monster war 
vessels will, in due time, disappear, by reason of the 

change in naval warfare from the general adoption of the 

throughout maritime states. : 

As my nephew is upon the move—he is now, I believe, on 
the Continent—he has not, I dare say, seen your number of 
last week. In his absence I am induced to offer thus freely 
my sentiments upon torpedo warfare. 

{ should tell you that his book was not intended to be 





the exhaust port opens betore the end of the stroke. During 
the inder of the period of release the exhaust steam 
tends to retard the motion of the piston in Mr. Johnson’s, 48 
in other engines.—Ep. E. } 








TeLeorara to Cutna.—By telegrams received from the 
China Telegraph Expedition, up to noon yesterday, it had 
reached lat. 1833 N., long. 111 28 E. The cable is in per- 
fect condition, all going well. The expedition was, theretore, 
only 280 miles from Hong Kong, and had reached the 
of the t bank with soft bottom which extends 
from China. 
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heating ‘pi 


of projectiles impingin 
the plate to become red 
frequently flash into vapours when 
flight by entering our atmosphere; if 
speed ot celestial bodies, we should ‘gee 
as described so graphically bythe H ‘drops Under 
like conditions of 2 Yala noe tase. ‘atid consume 
with fervent heat all things on whieh they 
inlike manner become a flaming fite devouring all things 
as it swept onward in its head! 
@ vitrified wilderness behind. W: 
the result of arrested motion, aad heat discovered 
light, but not transmitted as sun heat, 
By a little stretch of the imagination wemey be able 
to conceive the sun capable of 
space, but only at riglit angles to 


washed, every suggestion 0} 
pronounced hopeless for 


much used in setting out t oro 
authorities; in short all went ons moots 
was spoken of in the high places of the 
model station. ? 

But alas! evil days were ahead; an 
invented a marvellous system of loaded: 
man on a pair of treadies wast) do'the work 
pulling the punkahs (fms) im the soldiers’ barracks, 
details were wonderful ; 
Patent Office records of 
was charmed, it must be at onee erected, and where could a 
better place be found to begin with than at the model station | Pest 
of Umberabad ? 

So the sketches were sent, with instructions, to work out 
the details, and apply the system to eight barracks to begin 
They daly arrived. What was to be done? Even 
model flesh and blood could not stand it; so after long and 
anxious consultation the exeeutive engineer and his assistant 
wrote the humbiest of reports, with the mildest suggestion 
that no system of weights and Jevers, however, ingenious, 
could convert 1 unit of foree. into: 20, 

The report duly reached head-quarters, and the effect was 
What! to hint that the laws of 
amenable to the will of a chief engineer! . But for their 
ood character our friends would have been 

However, this saved them; 
reprimanded for their contumacy, and remi 
duty was to carry out, not to cavil at, the orders of their 
chiefs,” and were informed that the chief and superintend- 
ing engineers of the province would 
inspection, when they hoped to find 
tion had had a good effect. 

So a council of war was held, and smiths and carpenters 
called together, and the system erected in the third of one 
barrack. The distinguished officers arrived, and the com- 

vetition wallah was enthusiastic enough to work the treadles 
imself. ‘All went well, and after having quietly dropped in 
a neighbouring solitude, the hundredweight of shot with 
which he had previously provided the various pockets of his 
pea-jacket (it was in January), he returned to receive, with 
his chief, the compliments of the eminent i 

The system was immediately ordered to 
adopted. The assistant engineer received his 
was placed on the crack irrigation canal 
where, in discussing the utter failure which;to the great 
surprise of the authorities, followed the more extensive em- 
ployment of the loaded lever, he modestly referred the one 
success to the happy combination of highly 
with his own more lowly rule‘of th 
obtained at the model station-~of Umberabad. 
Your obedient Servant, 


SSE 


SOLAR HBAT, 

To rue Epitor or Ewe@rweerine. 

Srn,—There are so many instaneed where sun heat differs 
in its bebaviour from fire heat, that the theory of a hot sun 
may be altogether questioned, and lead ts to ask whether or 
not what we eall the “heat of the sun” is but a form of 
words té express certain sensations we feel when his ra 
fall wpomus. The heat (if any) he does 
absorbed im(space long before it reaches even the planet 
Mereury, and the temperature there may, by the'theory tow 
offered, bees genial as our own. 
tnet qualities of heat, we must offer some other that the 
ordinary explanation for the paradoxical results fire heat 
and ee present when —_ in x 
terrestria t will not th glass, ice, water, or air, 
over without bein ehisted poopie but sup heat will 
do sa, the os will pass through 

t,,and water (pure), and ‘yet retain all their 

tties. A powerful 
of iee. whieh will resist the sun’s rays 
ite foeus, the most refractory 
be given difficult to reconcile, 
bow submitted can more sati 

Heat and motion are scientifieally synonymo 
motion is arrested heat is discovered and vice versed, asliower 
an armour plate will cause 













de Mabe ge 
but are paz. not wri 
motion ? 


y 8 special visit of 


{ their communica- 


practice that hed 


Unless we adwit'two dis- 


metals. Other instances might 
, but — under the theory 


thes 


properties are but partially developed, and then only in 

portion as their flight is arrested. Vitalism will axibe the 
planet Mercury with a foree proportioned to its increasing 
momentum, and give out light and heat accordingly ; by the 
time it reaches the further planet itsspeed may be accelerated 
teeeeder priya pabsct ¢ wy Senge Reps mate phen 
discovered that will account for some of the phenomena we 
sow _ i elie ey extreme heat ae 
northern latitudes ago, when we occupied a 
position in space rem Frm resent one ; it may 
then onward into space, obeying the immu- 
table laws of gravitation and taking ap oe of its own 

centre i 


in to return again to the ape 
by the time it arrives back its: speed will be so rapid as to 
repeat on the sun’s surface (or his clouds) the identical effects 
f ie seas ‘om the planets in its out- 
ward journey, and thus supplying again tothe sun his re- 
vivifying powers, nothing will lar i 
retain — itself all it oe ve i 
Great Creator. There w an interchan 
nderables, and that aan tetas i 
eke F eo may Oe to its ori 
same principle as a comet of a thousana years orbi 
senes is for ever restored ; the pont 
back his own; his satellites return him his vi 
tion after it has warmed them and given 
and thus all his energy return¥ to eg 
vivify his wonderous and glorious 
rele belt Ait g the more he 
ooks, when his gifts again return wi 
him for the brightness and he 
I have thus endeavoured to 
cally tangible ; that it reaches our earth 
180,000 miles in a second ; that it is -luminous, 
retains its heati properties when unimpeded in i 
that it will pass through air, pure water, ice, and 
media, and still retain ite inal properties, 
only when arrested (or ially so) in its flight and broken 
up that it discovers the heat and light which lie so dormant 
and concealed until thus treated. 
I am, Sir, yours truly, 
8. W. Saurrn, 
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WILSON AND PEEBLES’ SLIDE VALVE. 
To vue Eprror ov Exorxezrine. 
Six,—We have to thank you for inserting our last, and 
would once more solicit the favour of your publishing this 
which will, we think, bring the discussion to a termination. 
You must admit that you have swayed very much in your 
arguments while Grae seas why our valve could not 
work, reasons which we have proved to be in error. And in 
our note to our last you take the ground that were 


; 


pr: gate yeep rpg pipe of the engines in pag 
not by so simple an arrangement as a coe 

a reduced pressure on back, The fact is that were there less 
variation, pounds, for instance, instead of fifteen, our 
valve would work even better. You seem to overlook this 
point, viz., that had there been less variation in steam pipe 
of engine in question all we had to do in adjusting the small 
cock at first would have been to close it further. Go to the 


extreme end you will perhaps see the princi a 
li t; for instance, shut the cock al r, or leave it an 
th in. open, what pressure could you have? With such an 
area you could not keep up the pressure on back to even the 
minimum in steam pipe. Take the other extreme; suppose 


i 


ou could open the cock leading to back to an area equal to | coals, 


y 

that of the steam pipe, ing could be clearer than that you 
would hare a td Bs exactly the same as variation 
below, so that hed the variation in steam pipe on engine in 
question been less the area of channel leading to back would 
have been less also. 

In bringing this correspondence to a close, we would state 
that we have endeavoured, as far as we could, to explain the 
working of our valve, but it is sometimes very difficult to 
reduce practice to or to words. The best certificates 
we can get of the superiority of our valve is the satisfactory 
statements of those who are using it, and these we have 
received from all the parties who have adopted our invention. 
Nine months ago a firm in the South of England tried one 
of our valves, and since then have got other two, and write 
stating that the valves are giving every satisfaction, not- 
withstanding the remarks of Exeingenine. 

We are, Sir, yours faithfully, 
Wiison ayp Peesies. 

Errol, Perthshire, May 30, 1871. 

We regret to say that we must again differ from Messrs. 


Wilscn and Peebles, as wo cannot admit that we have | St. 


“gwayed very much” in our arguments concerning their 
toa, In be first letter we received from them rag A sub- 


pet tesa page 195 of the present volume), it was stated that 
im 


case of one engine fitted with their valve, steam 

had. been put on above and below the latter, and that 
See a difference of pressure of 15 lb. per 
square inch, # steady at this so long as the steam 
entering was at the same pressure.” 





commenting 
oh this statement we said that we could “ scarcely suppose 
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THE INDIAN D.P.W, AND THE LOADED | of his satellites, something we will for the present call | the lateral induction due to the motion of the steam in the 
LEVER. ora os Ae pete ee ee oy iy we Pe to be page Mle pyr J such @ re- 
, RERING. reac: hes an average ,UUU, miles eight uetion steam chest. we 
Scn,—ct 0. bandeshaenaeee aie minutes cr, 180,000 mule in a seeond, It ie compound | —but only aoggeted—that pony ahagy might be taking 
station in the North of Hand and it can be analysed and resolved into ite so far nae In the next letter ( po go tag Wilson 
Works (of Perpetual Wor 0 Oe et ee i eebles denied the existence of leakage, but stated that we 
Waste as the public were wont so.termn i). was waeen we will call it light had overlooked the fact that the pressure in the stoom pipe 
by a military engineer as ti ¥ into fire varied “ many age at each stroke of the engine. To 
as his assistant, who, strange to em ad Vitalism, falls on a prism, it this we replied if the steam pipe was propor- 
best of ierms. The thousand ‘ pre err odes y ow — tioned there should ie ne enh wae verge oa 
Mic hi i i i F ‘ we 
=a PR Horpaer Kerharo ¢ teas denly arrested and broken up into light and beat, and he Sesh | asad be talbi chmadincconti teeit the video cheat cod 
alone, never dreamt of hazarding # notebeaggestion, requisi- so discovered is the cause of the soft warm feeling we experience | steam pipe. Subsequently Mesers. Wilson and Peebles fur- 
shenstacee alll hes ions one whet iio cuss Taye 60 poeatney tor Sere naees Sere Oey nished us with these diagrams, and remarkable dia- 
racket courts kept in eharmin, more tangible in their nature we should grams they were. They showed that pressure in the 
duly mended, the civ: It is only when they are suddenly that this heat is | steam pipe actually varied during each revolution from 25 
: felt ; when they pass this semi-transparent media their heating | per square inch as @ maximum to 10[b. as a minimum, 
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15.721 knots; the Government mean of the whole 
being 14.878 knots per hour. The vessel's draught of water 
was i7 ft. 11 in. forward, and 19 ft. 9 in. aft. ; total ee 

stores, &c., on board, 958 tons; av. steam, 464 Ib. ; 
vacuum, 27}in.; revolutions of engi 1. The leading 
dimensions of the Tagus are as follows: Length on water 
line, 840ft.; beam, 41 ft.; depth to spar deck, 83 ft. 4in.; 
tonnage, builders’ ement, 2790 ; gross registered ton- 
nage, 3290. She has accommodation for 251 first-class 
passengers, 50 second, and 50 third, and can carry 1000 tons 
of cargo. The main saloon is a handsome apartment, the 
full width of the ship, and, like every other part, fitted up 





with a due ay the comfort — pone ty ip = the 
was built engined by Messrs. 
John and Co., of Glasgow, and bas been turned out of 


hand in a manner which has given great satisfaction to all 
who have seen her, while her ces on Tuesday were 
of the most successful character. She is lied by com- 


pound engines of 600-horse nee. imi on i ie 


349 hours. Tagus is appointed to 

India and Pacific mails, from Southampton, on the 17th 
inst. The Moselle, a sister ship to the Tagus, also building 
by Messrs. Elder and Co., is expected to be ready for sea in 
i sonclets Oa8 Se ES eee med the 
Boyne, of dimensions power, 
structed Ae ee. Denny, Brothers, 





of 
will be ready fur service about October neat. 
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THE INSTITUTION CONVERSAZIONE. 

THE annual Conversazione of the Institution of 
Civil Engineers will be held on Tuesday evening 
next, at the house in Great George-street. It has 
always been the object of the secretary to give to each 
of these yearly meetings, which conclude the session, 
a special character, so that not only may repetition 
be avoided, but that striking features may be in- 
troduced on each occasion. It is only since the 
enlargement and improvement of the Institution 
building, however, that it has been possible to 
make a really satisfactory show of exhibits. The 
recent additions of valuable art collections, and 
of machinery in motion, are amongst the greatest 
improvements that have hitherto been effected. It 
has been objected that the display of pictures which 
have hitherto been hung upon the walls, however 
valuable and interesting in themselves, were of too 
general a character to be suitable for the purposes 
of the Conversazione, But on the occasion just 
coming, an important and judicious modification 
has been made in this matter, None but 
pictures having a direct reference to engineering 
subjects have been selected, and although the 
limits between which choice had to be made 
were narrow, there will be such a collection of 
paintings on view next Tuesday evening as have 
never before been brought together. In selecting, it 
was necessary to avoid, on the one hand, subjects too 
strikingly technical, and, on the other, pictures in 
which construction was treated as an accessory, 
rather than as the principal point of interest. This 
restriction limited the number available for ex- 
hibition, a number still farther reduced by the 
refusal of some owners of suitable pictures to lend 
them for the occasion. Nevertheless the walls will 
be well filled, many of the paintings being ex- 


5| Burslem, has contributed one of his potters 








hibited for the first time. As for example, 
Turner's picture of the Bell- Rock Lighthouse, 


intd for David Stevenson. A replica of Faed’s | speakin 
Railway Station will be there, also some charming | certain 


arene He ee ee eee 
olland. Some ook’s pictures of mining scenes 
in Cornwall have been borrowed, and @ large 
number of interesting and valuable works of art 
from other painters. Altogether we are sure that 
this 4 of the Conversazione will be eminently suc- 
cessful. 

In the theatre, where the exhibits for the Con- 
versazione are arranged, there will be three special 
classes of subjects besides the miscellaneous models 
and objects that have beensent. ‘The first of these 
will be formed of a collection of of the various 
telegraphic instruments in use by the telegraph 
department, comprising the Wheatstone A B C 
instrument, the Morse printers, single and double 
needle instruments, and Bright’s bel These will 
be maintained in operation, and together with a 
large number of kindred exhibits will form the 
chief features of interest in the centre of the room. 
On one side of the theatre will be a large collection 
of appliances and inventions conn with water 
supply-meters, valves, cisterns, and so forth. On 
the — side, will be a collection contributed 
from the Enfield Small Arms Factory, consisting of 


. | the old Enfield rifle, the Snider, the Chassepdt, the 


Prussian needle gun, the pattern Martini-Henry, 
and a section of the same. A Westley-Richards 
rifle, which, next to the Martini-Henry, has at- 
tracted so large a share of public attention, will 
complete the smail arms exhibits. 

From Woolwich there comes a complete collection 
of English and foreign powders, and a progressive 
series illustrating the manufacture of cartridges, 
through all the different In addition 
to these, there has been sent from Woolwich a 
model of the 35-ton gun. Amongst the miscella- 
neous exhibits we may mention a few of the most 
prominent. Captain Harvey exhibits a torpedo, 


wi | Messrs. Napier and Co., of Lambeth, several of the 


delicate machines made by them and in use at the 
Mint. Messrs. Wilkin and Clarke send a model of 


398 | their radial axles, and Mr. W. Naylor a model of 


his continuous brake. Mr, William Boulton, of 
throwing wheels, described and illustrated in En- 
GINEERING on page $53 of the present volume. 

The interesting collection of models illustrative 
of boiler explosions, sent to the Conversazione last 
year by Mr, E. B. Marten, will be replaced on the 
present occasion by a new and more extensive 
series. The blocks and cleats by Mr. A. Paget, of 
Loughborough, as well as his gipsy winch, will 
also be there. Messrs. Bailey Co., of Salford, 
contribute a number of electric instruments, Elliott 
Brothers have sent a good collection of philo- 
sophical instruments of different kinds, and Mr. L, 
Olrick will exhibit one of Bischoff’s metalometers. 

We have only very briefly glanced at some of the 
leading features which will characterise next Tues- 
day’s Conversazione; we shall, of course, devote 
considerable space to the detailed consideration of 
the various exhibits next week. But we would call 
attention to the fact that, while in the fine art 
collection the excellent idea of the secretary has, 
with great labour, been carried out successfully, 
the mechanical exhibits, if they do not, at first sight, 
present the large variety of subjects which have 
characterised some previous similar occasions, it 
will be owing to the fact that the objects have 
been grouped together, so as to form series more or 
less complete. 








ROADS IN INDIA. 

Ir would be somewhat paradoxical for the Go- 
vernment of India to commence the construc- 
tion of several thousand miles of railway if, when 
they are completed, and not till then, they begin to 
turn their attention seriously to the formation of 
roads. Roads must always act as feeders to rail- 
ways, but without them the traffic of the sage can 
never be developed to its fullest pees ie extent. 
It may, therefore, not be unworthy of the attention 
of the Government to consider whether the money 
to be raised for the express p of carrying 
out the State railways of India as * en 
public works, should not, in part, be held to 
available for the construction of certain short, but 
important, lines of road in connexion with such 
railways, forming, as they undoubtedly do, a col- 
lateral part of the system of communications of 





5 


could not with strict propriety be debited 

nently to a fund raised expressly for e ture 
on “ remunerative public works.” We have said 
that their benefits would be local, as well as towards 
the railway, and for this reason the ultimate pay- 
ment for their construction should be debited to 
local funds, whilst the temporary advance of the 
necessary capital, with perhaps part payment of in- 
terest thereon during construction, t with some 
degree of fairness be debited to the 
This might easily be 


rate as to pay o whole amount ded u 
their construction, together with Sagy seo or fixed 
interest on the same in, say, 20 years, If, for in- 
stance, the money for railway construction be raised 
at 5 per cent., the interest on the advances for 
road construction should be at a rate somewhat 
less than that, since, although each district would 
undoubtedly be chiefly benefitted by the road, the 
railway would also derive no small advantage for 
its construction, and might therefore fairly con- 
tribute something towards it by undertaking a part 
payment of such interest. 

Setting apart the consideration only of roads 
which will act as railway feeders, it is clear that the 
cross country track which has for so long served 
India after a fashion is quite unsuited for the ne- 
cessities of this present age of railways, telegraphs, 
and rapid communications. Roads even when not 
directly are always indirectly remunerative to the 
State. ‘They are, besides, a t benefit to 
the ee for all generations, and not only for the 
present ; they ought therefore in justice to be paid 
for out of capital, and not by annual re- 
venue, so that posterity may be called upon to pa 
a fair share of the cost of those works which vil 
benefit the future as much as the present genera- 
tion. In what position, it might be asked, would 
England be at the present day in regard to her 
roads if they had been constructed merely out of 
surplus revenue, and what e i cireum- 
stances are there connected with India that render 
it undesirable to hasten the construction of roads 
in that country beyond what can be effected out of 
surplus revenue? In saying this it is not by any 
means intended to be implied that no roads should 
be constructed out of revenue, but it does not seem 
fair that taxation should be maintained at a high 
standard in order to provide funds for such a pur- 

f our premises are correct—and we believe 
them to be based upon a sound principle—main 
lines of road, and perhaps even, in some cases, 
of only secondary importance should just as much 
be treated as works to be constructed out of the 
loan fund as railways, taxation being limited to 
providing means for payment of interest on the 
same, with, if thought desirable, a small extra sum 
as a sinking fund which would extinguish the debt 
in, say, 50 years. 

We believe that there is much truth in the re- 
marks of an Indian contemporary, which states that 
the present staff of Public Works engineers could 
spend ten times the amount on roads they are now 

lowed. As it is now, establishments are kept up 
on road-work to expend some tri allotment in 
twelve months, which they could easily dispose of, 
if necessary, in one month ; and the money is frit- 
tered away _ after year different officers, 
who, never hoping to see work com . 
cannot be to take a real interest in the 
work, or display the energy that would be shown, 
as a matter of course, if they could be allowed to 
see some definite result from their labour. 
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CANADIAN CANALS. 

We recently described the present extent and 
condition of the canals that have been constructed 
in Canada for the purpose of eompleting some of 
the great natural water routes, and traced out the 
slow progress through which the few canals that 
have been finished have arrived at completion. 

Before proceeding to notice those new schemes 
which are now under consideration, as being neces- 
sary for the further development of the resources of 
the Dominion, it will be interesting to see what is 
the existing condition of the canal traflic of Canada, 
and how its advancement during the last 25 years 
bears comparison with the growth of trade in the 
United States. 

The great chain of lakes and the St. Lawrence 
form—by the help of the few connecting links that 


have been made to skirt the rapids and falls imped- | 


ing navigation—the natural outlet on the seaboard 
for the products of the districts that surround them. 
Less favoured by climate than is the United States 
territory lying towards the south of the lakes, the 
producing capabilities of the Canadian slopes lying 
awljacent to the rivers and lakes are nevertheless 


varied and inexhaustible. Corn and wheat, together | 


with almost all classes of agricultural products, can 
be raised in quantities entirely disproportioned to 
the existing means for disposing of them profitably; 


the quantity of timber is unlimited, the mineral re- | 


sources almost unsuspected. Add to these ad- 
vantages a climate leaving little to be desired, 
in spite of the extreme ranges of heat and 
eold, and conditions more favourable for the 
ercation and enormous increase of commerce can 
searcely be imagined. 
lying contiguous to the lakes, had a population in 
ISL of 77,000, which has increased at the present 
time to about 2,000,000, whilst the amount of grain 
raised has followed in a fair proportion the increase 
in the population. 


corn growing regions of the United States—Ohio, 
Michigan, Hllinois, &e., the population of which 
inereased from 3,000,000 in 1840 to upwards of 
12,000,000 collectively in 1870, whilst their pro- 
ducts have augmented more than threefold, during 
the twenty years ending 1869. The comparison, 
however, between the advancement of such of the 
centres of population in Canada and the United 
States, which form the ports upon which the canal 
traftic depends, is not a satisfactory one. Thus, 


while Montreal, the great commercial centre and | 


seaport, has increased in population from 101,000 
in 1861 to 125,000 at the present time, we find 
Chieago with 110,000 inhabitants in 1860, and 
300,000 to-day. Milwaukie, too, has more than 
trebled its population during the last 20 years, 
whilst in the same time the number of inhabi- 
tants in Cleveland has increased upwards of five- 
fold. By means of the Erie and other canals 
the western traffic of the United States has been 
diverted towards the cities on the seaboard, making 
great use of the Welland and other Canadian canals 
as we shall see further on. But judging from the 
amount ef the tonnage passed down the Erie during 
the last 9 years, the maximum usefulness of this 
canal has long been passed, the figures showing a 
steady reduction in the amount of flour and grain 
carried eastward ever since 1865. Of course 
the railways have to a great extent taken away 
from the canal traffic, although the average water 
moved freight during seasons of 74 months upon 
the canals falling towards the seaboard has been 
about 24 per cent. more than that carried during 
the year by the New York Central and Erie Rail- 
ways during the year’s working. 

‘The trade upon the Welland Canal has shown, 
during the past nine years, no striking increase ; in 
fact, it has almost been stationary; thus, in 1860, 
the tonnage was 2,182,593, and in 1869 it was 
2.462.201. Yet the St, Lawrence is the great na- 
tural highway through the territories where pro- 
gress has of late years been the most marked, and 
there can be little doubt that with a proper system 
of artificial channels along this line of navigation, 
the trade ought to be enormously augmented, both 
to the benefit of the canal and the good of the Do- 
minion. This apparent stagnation of business upon 
the Welland and the other canals, completing the 
system of which it is a part, gives no indication 
whatever as to the condition and progress of trade 
upon the great lakes, In 184] the gross value of 
this trade, Canadian and United States, was esti- 
mated at 65,000,000 dols. ; ten years later this had 


The province of Ontario, | 


This rate of agricultural pro- | 
gress bears a good comparison with that of the great | 


increased more than fourfold ; to-day the approxi- 
mate value is at least 700,000,000 dols. in 1851 
the aggregate tonnage of the vessels on the lakes 
was 212,000, in 1862 it was 450,000, of which 
80,000 tons only were Canadian, and four years 
later this had again increased to 547,200 tons. But 
it is not only in the mere matter of tonnage that 
the advance has been made; the class of ships 
that navigate the lakes, the rivers, and canals, 
in travelling to and fro between the seaboard 
and the Western states has entirely changed, 
Thirty years ago the largest lake vessel was | 
}of 800 tons burthen, there being only one of | 
ithis size. In 185] there was a steam fleet of 
1157 vessels of 437 average tonnage, but by this 
time there were 25 ships of nearly 1000 tons burthen 
jeach. The class of steam vessels also gradually 
|changed, screw -propellers taking the place of 
paddle-wheels. ‘Tugs also came into use, but only 
so lately as 1866, when there were 234 in use, 
jhaving a total tonnage of 23,678. At present 
Buffalo, which holds the control of the greater part 
| of the Western trade, owns screw steamers of some 
1500 tons burthen. Of course only a portion of 
this enormous trade which these vessels represent 
find their way through the Welland Canal. 
A part has no occasion to make use of it, and there 
| exists a keen competition, aided by the insufficient 
| size of the canal, and the capacity of its locks. And 
| of the business that it obtains, we find that by far 





| the larger proportion comes through tolls paid by 
American vessels, Thus last year United States’ 
bottoms paid 19,937 dols., as compared with 
11,828 dols. from Canadian vessels, the relative ton- 
nage being 765,543 and 501,574, while the number 
| of ships of the former nationality were less than 
those belonging to the Dominion, the numbers 
being 2884 and 3856. It is indeed a significant fact, 
that whilst the number of Canadian ships has been 
| creeping up year by year in proportion to the in- 
| creasing tonnage, the number of American vessels 
has decreased as the business has improved. Not 
only, then, is the St. Lawrence river navigation of 
more service to the United States than to Canada, 
but the means employed for carrying the traffic be- 
longing to the Dominion has apparently remained 
| unaltered, whilst the other has pe hen as require- | 
ments have increased. That the Welland Canal 
should derive the greater part of its revenue from 
| American tolls, is a proof of the slow progress of 
| trade in the Dominion, for while the St. Lawrence 
is the one great and boasted natural highway to the 
|seaboard, the United States’ trade employs it as 
one of many means for the transit of freight east- | 
| ward. 
It is not too soon, therefore, that the Govern- 

|ment of Canada is looking after the best means to 
be adopted for making an advance, and for utilising 
ito a large extent, the great natural advantages of | 
the country. One of the first steps towards this 
lies in the enlargement of the narrow water-way | 
which now chokes back a great part of the busi- 
ness that should flow through it. Were it made 
wider and deeper, the size of its locks increased to 
accommodate the vessels which the requirements of | 
the trade now demand, its revenue would be vastly | 
increased, and the far more real and important 
beuefit would be gained that an additional impetus 
would be given to business. ‘The vast lumber trade, 
American and Canadian, would in part find its 
way thither, the agricultural products would be 
increased, and the great mining industries of Lake 
Superior, now checked and crippled for want of | 
facilities of tratlic, would then be promoted and 
extended almost indefinitely. 





MECHANICAL APPLIANCES ON 
SHIPBOARD. 


It is not so very many years since the mechanical 
appliances to be found on shipboard—even in the | 
ease of the largest and best fitted vessels—were of | 
the crudest and most elementary kind. The wind- | 
lasses, capstans, pumps, &c., of the days of which 
we speak, did their work it is true; but they were 
of such construction that the actual amount of labour 
expended in getting them to do this work was some- | 
thing enormous, owing to the frictional resistances | 
and the disadvantageous manner in which the power 
was applied. Gradually this state of affairs has be- 
come altered. Steam vessels have for some years 
been gradually supplanting sailing vessels, and 
engineers having Once got a footing on shipboard, 
have not confined themselyes to furnishing the 








means of propulsion, but have, to a very consider- 


| tilling apparatus, while in some of t 


| point out in what they are defective. 


able extent, modified and improved upon the various 
fittings which the old shipsmiths and shipwrights 
used to consider it their duty to provide. It is thus 
that we now have deck-engines for miscellaneous hoist - 
ing purposes, steam windlasses, steam pass, and dis- 

e vessels most 
recently added to our navy we have steam steering 
apparatus, and steam turning gear for working 
guns and turrets, Besides bringing steam power 
to the aid of the sailor, engineers have also effected 
important improvements in the appliances worked 
by manual labour. Hand-worked winches, pumps, 
and windlasses, as now constructed by the eon ad 
makers, give out a good percentage of useful effect, 
while both below and aloft numerous little mecha- 
nical appliances have been introduced, all having a 
greater or leas value, and tending to enable a ship 
to be worked with less hands than formerly. 

Notwithstanding all this, however, much more 
remains to be done, and engineers intending to im- 
prove the mechanical appliances to be found on 
shipboard have yet a wide field before them. We 
have said, for instance, that hand-worked winches, 
windlasses, &c., as now constructed by the leading 
firms, give out a good percentage of useful effect ; 
but although this is true, it is also true that in a vast 
number of instances, the hoisting appliances to be 
found on board ships are still badly proportioned, 
and so roughly made, that the losses of useful effect 
by frictional resistance, and by the power being 
badly applied, are far greater than they should be. 
In making this statement, we by no means desire to 
advocate the introduction into such hoisting appli- 
ances as those of which we are speaking, of the 
accurate fitting and high class workmanship required 
for engine work. Even if the cost did not preclude 
the employment of such a degree of finish, it would 
not be desirable that it should be given to such 
appliances, Hoisting machinery on shipboard is 
liable to all kinds of rough usage, and a certain 
amount of neglect, and it must be able to with- 
stand all this or it becomes useless; but this is no 
excuse for the employment of badly formed gearing, 
of frames that spring and throw the bearings “‘ out 
of truth,” or of handles and levers so proportioned 
and placed that men can only apply their power to 
them at a great disadvantage. 

We have been in a great measure led to these 
remarks by some trials carried out on Wednesday 
last at the ‘Scientific Inventions and New Dis- 
coveries” gallery of the International Exhibition, 
with a new form of “ gipsy” winch, and with the 


| ratchet blocks exhibited there by the inventor, Mr. 


Arthur Paget, of Loughborough. Of this new 


; winch we gave a general description a fortnight ago 


(ride page 358), and as we intend to illustrate it 
next week, it will be unnecessary for us to do 
more than state its leading features here, and to 
record the results obtained with it. In the first 
place, however, it may be desirable that we should 
say something of ordinary gipsy winches, and 
An ordinary 
gipsy winch may be described as a short conical 
barrel of curved outline, capable of being turned 
by a winch handle, the spindle to which this handle 
is fitted carrying a pinion which gears into a wheel 
on the barrel already mentioned. The whole is 
usually fixed to the rail of a ship inside the bulwark, 
and in using it two or three turns of the rope to 
be hauled are taken round the barrel, the slack of 
this rope being gathered in by one man while the 
winch handle is worked by another. In many 
ships it is now the practice to fix several of these 
winches one behind the other, and by taking a rope 
round the barrels of the whole series—number two 


| hauling on the tail rope of number one and so on— 
| very great hauling power may be obtained in a 
| very convenient way. But now comes the difficulty. 


In the majority of instances when hauling has to be 
done on shipboard the strain to be applied is a 
gradually increasing one, the rope at the beginning 
of the operation “‘ coming in” easily and gradually, 
requiring the exertion of a greater and greater 
power. But with gipsy winches, as ordinarily 
made, there are no appliances for gradually in- 
creasing the power in this way, the gearing being 
merely proportioned for the maximum power which 
it is intended to exert. If, now, a man could exert 
a certain constant number of foot-pounds of work 
per unit of time, whatever might be the speed at 
which his hands moved in doing that work, the 
want of any means of “ graduating” the power just 
referred to would be no defect. When the strain 
on the rope was small the barrel would simply be 

oe the speed decreasing as the strain 
in But human beings are not capable of 
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exerting power in this way. A man can certainly 
turn a winch handle faster against a slight strain 
than against a great one; but there is a certain 
speed at which he can develop a greater number of 
units of work per minute than at any other, and as 
this speed is departed from so does the useful effect 
of his exertions become less, while there is also a 
certain speed beyond which it is impossible for him 
to work a winch handle, however small the resist- 
ance may be. Under these circumstances the 
ordinary gipsy winches entail a considerable loss 
of time, and much useless expenditure of labour, 
in getting in that portion of the rope which re- 
quires but a moderate hauling power, and this is a 
defect which Mr. Paget has remedied in a very simple 
way. Instead of driving the barrel of his winch by 
gearing, he rotates it direct by a winch handle con- 
nected to it, this handle being so fitted that its 
radius can be very simply altered from 10 in. to 
l5in., or 20in. By this means the man working 
the winch has at once three degrees of leverage 
placed at his disposal for employment according to 
the strain upon the rope. If made of more than 
20in. radius, a winch handle would become awk- 
ward to work, and to obtain further power, there- 
fore, Mr. Paget abandons the rotary movement, 
and causes the handle to be worked up and down 
with a pumping motion, the apward stroke being 
made against the strain. When thus worked, the 
handle imparts an intermittent rotary motion to 
the barrel of the winch by means of very simple 
and neatly arranged ratchet gear, which we shall 
illustrate next week, while, if still greater power is 
equired, the leverage is simply increased by plac- 
ing on the handle a lengthening lever. ‘The effect 
of substituting the “‘ pumping” motion for a rotary 
one is something extraordinary, it being found that 
a man, when pulling up a handle in this way, can 
cxert no less than five times the power that he can 
when turning a winch handle of the same radius. 
‘The experiments last Wednesday showed this de- 
cisi\ ely. 

Mr, Paget has got his exhibits at the International 
Exhibition arranged on a strong timber framing, 

nsisting of a pair of substantial uprights, reach- 
ing to the roof of the gallery, with cross-beams at 
the top and bottom. From the upper cross-beam 
are suspended a set of blocks of different sizes, 
while to the lower cross-beam, which is about 2 ft. 
6 in. above the floor level, is fixed the winch of 
which we have been speaking, together with some 
of Mr. Paget's cleats, &c. In the first experiments 
with the winch a 3 in. white rope was rove through 
an ordinary block at the top of the frame, and one 
end was brought down to the winch, while the other 
was attached to the weights to be lifted. During 
the first two experiments, two turns, and subse- 
quently three turns were taken with the rope round 
the barrel of the winch, and in all the experiments 
except one, of which we shall speak presently, the 
winch was worked by one man, a second man 
gathering in the rope as it left the barrel. The 
diameter of the barrel was +4$in. at the smallest 
part, and the results obtained were as follows: 
With the winch handle at 10 in. radius the weight 
lifted was 1} cwt.; with the radius increased to 
15 in. the load raised became 24 ewt.; while with 
the handle at a radius of 20 in. a weight of 3 cwt. 
was lifted. The rotary movement was then aban- 
doned, and the handle was worked with the pump- 
ing motion already mentioned. In this way, and 
with the same length of handle, namely, 20 in., a 
strain of 15 cwt. was easily put upon the rope, this 
strain being measured by attaching the rope to a 
dynamometer, sufficient dead weights not being 
available. The substitution of the “ pumping” for 
the rotary motion had thus at once increased the 
strain the man was capable of applying fivefold. 
A lengthening bar was then placed on the handle, 
the radius of this bar, measured to the centre of 
that part grasped by the man’s hands, being 44 in. 
With this additional leverage a strain of 18 cwt. 
was casily applied to the rope, and this strain could, 
we consider, have been increased, but an eye, to 
which a spit hook at one end of the rope was 
attached, showing signs of failure, the experiment 
was discontinued. Finally, the original handle and 
the lengthening bar were arran so as to form 
a kind of cross handle, the lengthening bar (which 
as thus arranged had a total radius of 314 in.) 
being worked by one man, while the ‘ordinary 
handle (of 20 im. radius) was worked by one hand 
of the man who was gathering in the slack rope. 
In this way a strain of 15 ewt. was applied, the 








winch being, moreover, worked more quickly than 
when actuated by one man only. 

The experiments of which we have just recorded 
the results, showed conclusively that Mr. Paget's 
winch affords, in a very simple manner, the means 
of applying a widely varying range of strains, the 
speed at which the hauling in is performed varying 
sensibly according to the strain applied, and the 
winch thus possesses that adaptability to circum- 
stances, the want of which is the defect of gips 
winches as ordinarily made. Of what we may call 
the constructive advantages of Mr. Paget's winch we 
shall not speak here, asgve can explain them better 
when we publish engravings of it. 

We must now pass on to what were, in many 
respects, the most interesting experiments made on 
‘Tuesday last, namely, those with Mr. Paget's ratchet 
blocks, some of the results obtained being particu- 
larly curious and instructive. Mr. Paget's blocks were 
fully illustrated and described by us some time ago 
(vide page 77 of our last volume), but we may ex- 
plain here that their peculiarity consists in the 
sheave of each block being fitted with a pawl 
which allows it to revolve freely in‘one direction 
but prevents movement in .the other by becoming 
nipped in the groove in the sheave. ‘The arrange- 
ment is, in fact, similar to that known as Worssam’s 
silentfeed. Owing to the sheaves being capable of 
revolving in but one direction, any rope hauled in 
can only be overhauled by causing it to slip over 
the sheaves, and the first experiments of the series 
of which we are about to speak were devoted to 
ascertaining the holding power given to the blocks 
by the ratchet arrangement, and the strain required 
to effect overhauling. For this purpose a 2} in. 
ship's ** black” rope in fair ordinary condition was 
rove through one of Mr. Paget’s 7 in. blocks, having 
a sheave the groove in which had sides enclosin 
an angle of 4U°, and a load of 1 cwt. was attach 
to one end of this rope. This load being raised, it 
was found that it was held steadily by a load of 
121b. attached to the other end of the rope. These 
loads were then removed, and an experiment was 
made to ascertain the strain required to overhaul 


| this rope; or, in other words, to cause it to slip 


back over the sheave, the latter being held sta- 
tionary by the ratchet, and it was found that a load 
of 15 1b. was sufficient for this purpose. This is an 
important result, as it has been urged in some 
quarters as an objection to Mr. Paget's blocks 
that the ropes would become worn by slipping 
back over their sheaves while overhauling. ‘The 
experiment just quoted, however, shows that the 
force required to overhaul the rope when these 
blocks are used is very small, and on the other 
hand it must be remembered that when a load is 
being lowered by a rope passed through an ordinary 
block, it is the general practice to take a turn of 
the rope round a cleat or belaying pin to get the 
necessary frictional resistance. ‘The wear of the 
rope caused by this practice is much greater than 
that which could be caused by the rope slipping 
over the sheaves of Mr. Paget's blocks, and ex- 
perience with these blocks has proved this to be 
the case. 

The next experiments were of a similar character 
to those of which we have just spoken, but the rope 
used was a 24 in, white rope in fair ordi con- 
dition, rove through one of Mr, Paget's 5 in. blocks 
having a sheave with a circular groove, Under 
these circumstances the load of 112 Ib. was held by 
a weight of 66 Ib. at the other end of the rope, and 
on these loads being removed the rope was over- 
hauled by a weight of 3 Ib only. 

The remaining experiments, of which we have 
now to speak, were probably the most interesting 
of the series, and they revealed some curious facts. 
A large proportion of our readers probably know 
what is meant by “‘ swaying” or “ swigging” on a 
rope; but for the sake of those who do not, we 
may explain the operation before proceeding further. 
A rope which has become tolerably taut by hauling 
in the ordinary way, is led round a belaying pin, 
and the free end is held by one man while another 
sways the rope laterally above the point where it 
passes round the pin. Each time the rope is thus 
swayed, an additional strain is thrown upon it, and 
as much as possible of the slack thus obtained is 
gathered in by the man having hold of the free 
ends. The experiments of which we are now speak- 
ing were made to show the proportion between the 
maximum strain thrown upon the rope during the 
operation of swaying, or “ ewigging, as it is called 
by sailors, and that which can be permanently held. 





ree 
In the first trial, a 2} in. rope was rove an 
ordinary block PWR bef. gphar ghee by 


spring dynamometer, while the other end was 
taken The dscumiesler pie Pr 
e way. was 

= 4a — od ree maximum — 
Fy uring hy eon “awigging,” w 

t - ordinary index finger, of course, owed the 
strain which was held, or, in other words, the per- 
manent strain. Under these circumstances, with 
one man “swigging” and another “ taking im,” it 
was found that a permanent strain of but one 
hundredweight could be got upon the rope, while 
rod repeees finger of rg hypo ms ng I eh 
t uring the operation of “ swigging,” 

had been subjected to a maximum strain of 5 po a 
or, in other words, the maximum and effective 
strains were as 5 to J]. The same rope was then led 
through one of Mr, Paget's ratchet blocks aloft, 
and taken in below as before, and under these cir- 
cumstances, with the men acting as in the previous 
experiment, a maximum strain of 53 cwt, was put 
upon the rope, and of this 3 ewt. was held as per- 
mament strain, the proportions between the maxi- 
mum and the effective strains being thus as 43 to 
24, or as 1¢ to 1 nearly. Next, the rope, still 
rove through Mr. Paget's block aloft, was, instead 
of being taken round a belaying pin, passed through 
a second ratchet block fixed to the floor, the free 
end being taken in by the second man as before, and 
made fast to one of Mr. Paget's patent cleate, which 
have already been described in our pages. With this 
arrangement a maximum strain of 6} cwt. was put 
upon the rope by the man “ swigging,” and the rope 
wastaken in and madefasi with a permanent strain of 
= ewt., the proportion between the maximum and 
effective strains being thus as 25 to 17, or as 14 to 
l nearly. Finally the arrangement last deseri 
was again employed, but the two operations of 
‘‘swigging” and ‘taking in” were performed by 
one man only, the results being a maximum strain of 
34 cwt. anda permanent strain of 24 cwt., the per- 
manent effective strain in this case being thus 
2} times as great as that obtained by two men 
using the ordinary appliances, while the maximum 


‘strain was but about two-thirds as great as that put 


upon the rope under the latter circumstances. 

The results just recorded are very curious and of 
much interest. They show the great maximum 
strains to which ropes are necessarily exposed in 
the ordinary process of “swigging” to obtain a 
very moderate permanent strain, and they also show 
that by the adoption of simple means for checking 
the overhauling of the rope, such as is afforded by 
Mr Paget's blocks, a vast increase of permanent 
strain can be obtained without a corresponding in- 
crease in the maximum strain, or to put the matter 
in another light, the same permanent strain can be 
obtained with a maximum strain Jess than half as 
great as that incurred under the ordinary methods 
of working. We have devoted considerable space 
to giving an account of these experiments of Mr, 
Paget's, because apart from their own special value 
they are of interest from their proving that important 
practical results may be obtained by very simple 
mechanical appliances if care be taken to adapt those 
appliances to the special conditions under which they 
have to be used. Mr. Paget started with a clear 
knowledge of the nature of the work to be done and 
of the peculiarities of the power available for doing 
that work, and carefully adapting the means to the 
end, he has produced some very simple aids to 
manual labour, which are of far greater practical 
value than a vast host of contrivances of much more 
pretentious character, 
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to the Royal Geographical Society ; lic is, therefore, 
perhaps, calculated to be as well informed on the 
subject of which the present volume treats as almost 
any one, whilst his means of access to official and 
historical records must be second to none. The 
name of Clements R. Markham is by no means new 
in literature, and his writings have invariably a 
practical turn, whilst his ee is not unp 
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The object of the present memoir is, it is stated, 
‘‘ to furnish a general view of all the surveying and 
other geographical operationsin India from their first 
commencement ; in order that, in reading reports of 
current work, ready means of reference to the 
revious history of each branch of the subject may 
be at hand.” Considering that the record of survey- 
ing operations in connexion with India dates back 
so long ago as the year 1601, it is not surprising that 
some difficulty was experienced in bringing together 
a complete record of those early surveys, and which 
it appears was aggravated in consequence of the 
destruction of documents. The earliest survey 
operations were undertaken by the Bombay Marine, 
and were, of course, confined to coast surveys, and 
the laying down of charts and sailing directions for 
the Eastern seas, ‘‘ The history of Indian surveying 
takes us back,” says Mr. Markham, “to the day 
when James Lancaster’s fleet got under weigh from 
Torbay on the 2nd May, 1601. The East India 
Company sent forth a voyage every year during the 
next twenty years ; and the company’s sea captains 
observed for latitude and variation with the greatest 
diligence, keeping careful journals which must have 
been full of valuable information for the construc- 
tion of charts.” These are, however, it is presumed, 
some of the documents, the destruction of which is 
complained of. The surveys of the Bombay Marine 
were continued till the year 1832, at which date 
that service was converted into the Indian navy 
which continued the labours of its predecessor until 
the year 1862, when the duties of undertaking 
further surveys were handed over to the Royal 
navy, but says the author: “The surveys enu- 
merated in the memorandum of those which should 
be done by the Indian Government under this 
arrangement, remain untouched in 1870. 

The surveys of India thus began along the coasts, 
and the sailors preceded the shore-going surveyors 
by nearly 200 years. ‘The land survey and 
mapping of British India have advanced with the 
acquisitions of territory; they were commenced 
when the first battles were fought, and the first 
provinces gained. Rennell, the father of Indian 
geography, served under Clive, the conqueror of 
Plassy.” Rennell was originally in the navy (so was } 
Clements Markham), he—that is the former—was | 
appointed Surveyor-General of Bengal when still | 
quite a young man, and his labours in the field ex- | 
tended from about 1763 to 1782. ‘The first pro- | 
posal for a mathematical and geographical survey of | 
the peninsula of India and the measurement of an | 
are of the meridian in connexion therewith, was 
made by Major Lambton, who, himself, Was ap-| 
pointed to undertake the task, which was commenced | 
in 1802. On his death in 1823 he was succeeded by 
Colonel Everest, under whom the measurement of | 
anare of the meridian was completed. Space will | 
not admit of our following out the course of the 
trigonometrical survey of India, with which are | 
connected the topographical and revenue surveys, 
for we must hurry on to notice briefly the other | 
chapters of the book now before us, 

The geological survey of India, in a systematically | 
organised state, has not reached the fifteenth year | 
of its existence. There are, however, to be found | 
in isolated volumes, in “ Asiatic Researches,” in the | 
‘* Journal of the Asiatic Society,” and in other | 
works, much information of an earlier date which | 
has been laid under tribute to furnish materials for 
Mr. Markham’s memoir. Very much the same may 
also be stated with regard to the archeological 
survey of India. The early labours of English 
antiquarians in India date from 1788, if not earlier, 
but it was not until the year 1860 that the Govern- 
ment of India instituted an archeological survey 
department, under the direction of General Cun- 
ningham. Meteorological observations _— to 
have been kept at Caleutta so far back as March 1, 
1784. ‘They have since that date gradually been 
extended to other parts of India ; and latterly the 
Sanitary Commissioners in the three Presidencies 
have greatly promoted meteorological science, in 
the Bw expectation that systematic ob- 
servations over wide areas would enable them to 
form conclusions as to the effects of climate on the 
diseases of the country. The earliest recorded tidal 
observations in India appear to have been taken on 
the Hooghly about 1806. Similar observations 
were subsequently established on other parts of the 
Eastern, and also on the Western coast, the latest 
and most important of which are those taken by 
Mr. Parkes, at Kurrachee. 

Astronomical observations date back to the fifth 
century, to the days of Aryabhata, “the sage who 
stands at the fountain head of the history of Indian 











astronomy.” But we must pass by the times of 
native astronomers. ‘The earliest European observa- 
tions in India appear to have been taken by Dr. 
Hunter and others, towards the end of the last 
century, but they were made more for the purposes 
of a survey than in the interests of pure astronomy. 
Colonel Hodgson, the Surveyor-General of India 
from 1821 to 1827, was an astronomer, and a series of 
transit observations were made under his superin- 
tendence at Caleutta. ‘‘ The Madras Observatory is 
now the sole point for astronomical work in India. 
It has been presided over by a succession of six able 
and accomplished astronomers, it has produced 
results which entitle it to take rank with the obser- 
vatories of Europe, and its present director is 
engaged in the prosecution of labours which are of 
great importance to astronomical science.” 

The concluding chapters of this interesting work 
are devoted to the ‘* Physical Geography of India” 
and to the “ Geogaaphietl Department of the 
India Office.” This office was, it appears, only 
formed in the autumn of 1868, but much useful 
work has already been accomplished by it. ‘ The 
uses of the Geographical Department at the India 
Office,” says the author, “ will in future be to keep 
up direct communication with the survey and other 
scientific branches of the service in India, and to 
transact all business connected with them; to 
disseminate and utilise the results of their work ; to 
keep on record, and ready for the use of inquirers, 
what remains of the once magnificent collection of 
geographical materials, and to add to it; and to 
produce all geographical and other scientific work 
that requires to be executed in England.” If this 
is truly and faithfully accomplished we can fully 
support the concluding anticipations of Mr. Mark- 
ham that “ there is every reason to expect that the 
public service and the interests of science will be 
furthered in no small degree by the careful per- 
formance of these duties.” 





RECENT PATENTS. 

Tne following specifications of completed patents are all 
dated within the year 1870; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 1787, 1s. 6d.) Henry Pooléy and Thomas Roberts, 
of Liverpool, patent the arrangements of automatic grain- 
weighing machine illustrated by us on page 258 of the 
present volume. 

(No, 1792, 2s.) Edward Finch, of Beaufort-square, 
Chepstow, patents arrangements of spiral or screw fans or 
ventilat« rs for forcing or exhausting air. Such ventilators 
have been in use many years, and we see nothing new in 
the arrangements Mr. Finch proposes, 

(No. 1796, 84.) William Brown, of Portsmouth, patents 
fitting ships of war with ramming shafts or battering 
rams to be projected from the bows below the water line by 
steam or hydraulic power. ‘This idea is very old and very 


| impracticable. 


(No, 1803, Is. 4d.) Thomas Wrightson, of the Teesdale 
Iron Works, Stockton-on-Tees, patents hydraulic apparatus 
for lowering the “‘ bélls” of blast furnaces. We illustrated 
this arrangement in our last number. 

(No, 1804, 1s, 24.) Robert Saunders, of Croydon, 
patents methods of constructing fixed and floating break- 
waters which we canpot describe briefly. 

(No. 1806, 4d.) George Thomson, of Glasgow, patents 
the use of a bath of a fused chloride or other suitable salt 
in the operation of smelting manganese ores, oxides, or 
salts; and also the combination of iron and manganese to 
form ferro-manganese, by fusing the reduced metals under 
a layer of a fused chloride or other suitable salt. 

(No. 1812, 1s. 6d.) Esau Lambert, of Eagle, patents 
modes of constructing iron stages or scaffolding to be used 
in the erection of windmills, &c. We are at a loss to see 
what there is patentable in the plans proposed. 

(No. 1814, 8d.) Robert Morton, of Stockton-on-Tees, 
patents one of the arrangements of refrigerators for cool- 
ing worts, &c., illustrated by us on page 321 of our last 
volume. 

(No. 1816, 6d.) Henri Adrien Bonneville, of 10, Sack- 
ville-street, patents, as the agent of Pierre Grandjean, of 
263, Rue St. Martin, Paris, arrangements for warming and 
ventilating railway carriages, &c. These plans appear to 
have been well considered, but we fear that they are too 
complicated to be likely to be largely adopted. 

(No. 1817, 1s. 4d.) John Clark, of 8, Belmont-terrace, 
Notting-hill, patents arrangements of radiating axles for 
locomotive engines. As we hope to describe these plans 
fully in an early number we shall only remark here that 
we regard them as exceedingly promising. 

(No. 1826, 8d.) Elijah Warren Sandford, of Brooklyn, 
U.S.A., patents, partly as a communication from William 
Lever, of Brooklyn, an arrangement of railway brake, in 
which one or more pairs of friction wheels are placed be- 
tween the carrying wheels of the vehicle to which the brake 
is to be applied, these friction wheels being so supported 
that they can be brought into contact with each other and 
with the carrying wheels simultaneously. The annexed 


outline sketch will convey an idea of the arrangement with 
one pair of friction wheels, and it will be seen from this that 


Neer 


the retarding force is obtained by the contact of the revolv- 
ing friction wheels with each other. 

(No. 1827, 1s. 2d.) William Robert Lake, of South- 
ampton-buildings, patents, asthe agent of Adolf Newmann, 
of Vienna, what appears to us to be very unreliable forms 
of compound rails for railways, the connexion between the 
head and base being very weak. 

(No. 1859, 1s, 4d.) John Bourne, of 66, Mark-lane, 
patents “improvements in the means of producing and 
regulating motive power.” This patent is divided into six 
parts, of which the first refers to methods of obtaining 
motive power from the combustion of fuel in various forms, 
the gaseous products of combustion being (in some cases 
mixed with steam) employed for driving engines or deve- 
loping power in other ways. The second part refers to the 
neat arrangement of governor of which we illustrated one 
form on page 212 of our last volume, while the third 
relates to various details of engines. Amongst other things 
Mr. Bourne proposes to form the cylinder of a bush or pipe 
of wrought iron or steel set within another cylinder which 
forms the steam jacket, and he also proposes to form cranks 
with dise sides, the discs and crank pin all being in one 
piece. Neither of these proposals is novel, however, engines 
having the cylinders and crank shafts made in the manner 
Mr. Bourne proposes having been constructed prior to the 
date of Mr. Bourne's patent. Thus amongst others we 
may mention Messrs. John and Henry Gwynne as having 
made engines with crank shafts of the kind Mr. Bourne 
proposes, while the Reading Iron Company exhibited en- 
gines at the last show of the Royal Agricultural Society 
in which the cylinders were lined with steel tubes, the space 
between these tubes and the cylinder casting forming the 
jacket. The fourth part of Mr. Bourne’s patent relates to 
a form of ejector-condenser, and the fifth to the applica- 
tion of a galvanic battery for preventing incrustation in 
steam boilers, while the sixth relates to arrangements of 
differential friction gear for taking off a moderately slow 
motion from engines running at a high speed. 

(No. 1860, 1s. 6d.) George Little, of Oldham, patents 
the arrangement of moulding apparatus illustrated and 
described by us on page 278 of the present volume. 

(No. 1861, Is.) Josiah Latimer Clark, of 5, West- 
minster-chambers, patents arrangements of telegraph in- 
struments which we could not describe briefly, but which 
are worthy of the attention of those interested in such 
matters. 

(No, 1875, 1s, 4d.) Thomas Carr, of Bristol, patents 
the arrangement for cleaning and reducing wheat, &c., 
illustrated by us on page 237 of the present volume. 

(No. 1877, 1s.) John William Spiller Watkin, M.A., 
of Shipbeurne Vicarage, near Tunbridge, patents, as a 
communication from Henry Spiller Watkin, of Gibraltar, 
a simple instrument for measuring distances by angles of 
depression, and to which he has given the name of hydro- 
clinometer. Our space will not permit us to give a de- 
tailed description of the instrument here. 

(No. 1878, 1s. 2d.) Osborne Reynolds, of Manchester, 
patents a method of propelling vessels by means of a series 
of inclined blades which are attached to an endless chain, 
this chain being arranged so that it is made to traverse 
transversely under the bottom of the vessel to be propelled ! 
Comment on this plan is unnecessary. 

(No. 1880, 10d.) William Robert Lake, of Southamp- 
ton-buildings, patents, as the agent of George Franklin 
Lynch, of Milwaukie, U.S., various arrangements of fric- 
tion roller bearings for railway and other carriage axles. 
We see nothing in the plans to render them superior to other 
very similar bearings which have been several times tested 
and found to fail in practice. 

(No. 1882, 2s. 2d.) Charles Holcroft, of Portfield Iron 
Works, Tipton, patents an arrangement of safety cage for 
mines. According to these plans the guide rods are made 
of a ladder form, the pins connecting the two bars of which 
each guide rod consists, forming as it were the rounds of 
the ladder. The cage is fitted with a pair of bell crank 
levers, the longer arms of which are normally preserved in 
a horizontal position, these ends being attached te chains 
coupled to the hoisting chain of the cage. In the event of the 
latter chain breaking, however, the longer arms of the bell- 
crank levers are forced downwards by springs and the 
shorter arms which were previously vertical are thus made 
to assume a horizontal position and engage with the pins 
of the guide rods, thus arresting the cage. We fear, how- 
ever, that under some circumstances the great suddenness 
with which the motion of the cage would be arrested would 
result in the shearing of the pins. 
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COKING BLAST FURNACE. 


DESIGNED BY MR. RICHARD BROWN, SHOTTS IRON WORKS. 
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Tue enormous rapidity with which the Cleveland iron trade 
has been developed, and the extraordinary ch with 
which iron is now made on the banks of the Tees have natu- 
rally excited a great amount of anxiety in the minds of iron- 
masters in the older iron districts, and the need for vigorous 
competitive effort which has arisen in consequence of the 
wonderful growth of Cleveland, has stimulated an amount of 
inventiveness that, but for the stubborn facts just hinted at, 
would doubtless have remained wholly latent. The prodigal 
waste of fuel in the blast furnace practice of Scotland, has 
long been almost, if not altogether, a disgrace to those who 
were responsible for it. Many of the Scottish ironmasters 
and blast furnish managers would long ago willingly have 
followed the example set them on Tees-side, and in 
the height of the furnaces, closing in the tops, and drawin 
off and utilising the so-called waste gases, had the Scotel 
coal yielded a variety of coke in any way approaching in 
aay the far-famed hard coke of Durham. But hitherto 
they have been compelled to use raw coal, and in conse- 
quence of the limited ‘* bearing” power of that variety of fuel 
tney have had to content themselves with small furnaces. 
llence there has been but a small productive power, and this 
fact, conjoined with the open-topped and wasteful character 
of the furnaces, has rendered the sae metaige of pig iron in 
Scotland a much more expensive business than it is to the 
Cleveland ironmasters. 

Many efforts have been made from time to time to remedy 
this state of things, and until of late these efforts have been 
attended with but a limited amount of success. Mr. Ferrie, 
manager of the Monkiand Iron and Steel Works, near Glas- 
gow, has struck out a mode of overcoming the difficulties 
that had to be surmounted ; and as our ers will remem- 
ber that gentleman showed at the recent meeting of the Iron 
and Steel Institute that his new blast furnace had turned out 
a success in every sense of the term. He has succeeded 
in so altering an ordinary Scotch blast furnace that the top 
ean be closed in and the gases collected and utilised even 
though the fuel employed is raw coal. This is undoubtedly 
an important achievement, especially as the production of 
pig iron in Mr. Ferrie’s hands has been greatly cheapened. 
This advance in iron metallurgy has searcely been announced 
to the scientific world and to practical iron-smelters when 
another step in the same direction is devised, and which we 
now have the pleasure of describing and illustrating. 

The inventor of the arrangement of blast furnaces which 
we illustrate on the present page, is Mr. Richard Brown, of 
the Shotts Iron Company. Mr. Brown proposes to attain 
the desired economy of fuel by making comparatively simple 
alterations in such furnaces as are at present in use in Scot- 
land. As will be seen by reference to Figs. 1 and 2, which 
show one of his plans, the new form of furnace consists of 
two parts, 1-2 and 8-8. The former is the ordinary type of 
the Scotch blast furnace, the height of which generally varies 
from 45 ft. to 56 ft., while the other or upper chamber is a 
new structural feature added to it, the height being from 25 ft. 
to 30 ft., and the diameter over all about 12 ft. The lower 
chamber is essentially the same as existing iron-smelting 
furnaces generally, but with this exception, namely, that it 
is closed in or covered over at the top, and provided with a 
valved outlet on the side near the top, at 3, by means of 
which a portion of the combustible gases may be drawn off 
and conveyed by the duct, 4, to the blast-heating stoves, 
steam boilers, &c., where their heat generating power may 
be utilised. Into this chamber the fuel only is directly in- 
troduced. The arrangement for introducing it is shown 
at 17. 

The upper chamber of the furnace is the part into which 
the ironstone and limestone are to be cl , the former 
being either calcined or uncaleined. It will be seen that it 
is constructed on the open-topped plan. Around it, and 
between it and the outer wall of the furnace, there are flues 
or spaces, 9, into which is led a portion of the combustible 
gases from the lower chamber by a or passages indi- 
eated at 5, each e being provided with a regulating 
valve indicated at 6 a, Fig.1. From these flues or spaces a 
nuzaber of jet orifices, seen at 10, 10, admit the combustible 
geses into the interior of the upper chamber, air for their 
combustion or partial combustion being admitted either by a 
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lowermost of the orifices. The are ignited in the 
oa tn tho exthens, or iar eoszo of thems. — 

If the air admitted into the upper chamber for admixture 
with the bustible gases g ted in the lower be suffi- 
cient for their complete combustion, then the action of those 
gases after combustion will simply be to dry and heat the 
materials, and expel the carbonic acid from the li @ 
and from the ironstone also, if that material should be used 
in the raw or uncalcined oo But Mr. Brown calculates 
that in ice it may be fi advantageous to prepare the 
ssateriale otill farther, Thus, a sufficient heating effect may, 
he considers, be obtained Be combustion of a portion of 
the gases, while that part which does not acquire oxygen from 
the air may deoxidise the ores to a or leas extent, and 
so still further facilitate the smelting and final reduction of 
the ironstone in the lower chamber, or body of the furnace. 

The patentee claims that it is not necessary to form the 
flues or spaces as shown in the walls of the upper chamber 
of his improved blast furnace. If preferred, the combustible 
gases may be led by formed, for example, by a 








branches leading to the jet orifices, w air required for 

the combustion of the gases may also be led in branch pipes 

to the orifices, and thus the combustion may take 

Pw the ss dhe pune In order to ide for 

the free egress of the gaseous 

event of any explosion of the mixed gases occurring, and so 
ing a sudden generation of such gaseous matters, hang- 

ing valves are placed on the tope of the Sues, es shown st 

12. On a grating, just within each air-inlet valve already 

referred to, there is maintained a small fire of coal or coke 





single valve, such as is shown at 11, or by one or more valves 
placed so much higher up as not to cause the ignition of that 
portion of the gases which enters the upper chamber by the 


for the purpose of keeping the gases ignited or to rekindle 
them immediately after any eccilental extinction, and before 
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; these modifications; but we may describe 
verbally their principal features, and it is posible 
may give une of them on some subsequent occasion. 
In one of there modifications there is a direct downward 
communicatio vetween the upper and lower chambers of 
the furnace. 1, working this form of furnace, it is the 
patentee’s intention that the lower chamber should always 
ve so full of materials that ample support would be provided 
for the column of materials contained in the upper or pre- 
paring chamber, and which could then gradually descend in 
pro as the materials below become worked off. The 
fuel may be supplied by means of measuring boxes, the 
uantities so supplied being regulated in accordance with 
the descent of the top of the column of materials in the 
upper chamber. 
f the column of materials in the upper chamber is found 
to bear down too heavily when the communication with th 
lower ehainber is dir ED an ne egvend modi- 


chamber may be formed in this manner with, two, three, or 
more passages, which, instead of descending directly down- 
wards, may diverge or be inclined slightly towards the sides 
of the lower chamber. This t isthe one which 


in designing such forms of blast furnaces as we have now 
described, Mr. Brown has displayed much ingenuity, and, 
equally with Mr. Ferrie, has struck out a new mode of blast 
furnace construction, one, however, which has yet to be sub- 
jected to the experimentum crucis. We learn with pleasure 
that there is a prospect of the inventor's plans being soon 
put to a practical test in Scotland. To the results of that 
test we shall look forward with much interest, and we doubt 
not that numbers of p ctical iron Iters, will do so also, 
and will, like us, wish it every success. The inventor is san- 
— enough to believe that such a blast furnace as be has 
esigned will accomplish its work with a consumption of 
about one ton of raw coal for each ton of pig iron made by 
it. If he succeed in effecting we pag even approaching to 
such a result he will prove himself to be a great public bene- 
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and p, and having on 

water supply, as well as its full com- 
plement of firemen. The trial trip of this novel machine 
last. The reached was between 

9 oe A jet of water was proj at a 
per minute to « distance of 156ft. The 

Times of Wednesday says: “Our Metropolitan Board of 
Works would do weil to adopt a few ot these ‘floats,’ in 
addition to the large ones they now have, which, although 





very powerful, are not nearly so hand the ine 
have described.’ . iy ma 4g 
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__ 
NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

Mippiessroven, Wednesday. 
The Cleveland Iron Trade.—Yesterday being a holiday 
there was not such a large namnnse ° ‘Change at oar ao 

brough as there is on ordinary market days. Com tive 
tistie buslasss was done. Prices were firm and een anata 
as follows. No. 1, ble, No. 2, 50s, and No. 3, 47s. 6d. 
‘There is a very heavy demand for all kinds of pig iron, and 
although the productive power has been increased within 
the past month it is expected that the Cleveland Iron 
Masters Association returns for May will show that not- 
withstanding the increased make the stocks have been 
lessened. All the blast furnaces are kept at full work. 
Shipments of pig iron on the Tees are heavy. There is now 


at the Middlesbrough warrant store only about 8000 tons in | 


stock. 


The Finished Iron Trade—In consequence of the Whit- 
suntide holidays most of the works have been stopped. At 
present there is a fair average number of orders on the books 
of manufacturers throughout the North of England. The 
list prices are now quoted as follows. Common bars, 
61. 17s. 6d. to 71.; best ditto, 7/. 7s. 6d. to 71. 10s.; best best 
ditto, 81. 7s. Gd. to 81.10s.; cable iron, 72. 10s. to 8/.; nail 
rods, 71. to 7/. 6s.; angle iron, 71. Qe. 6d. to 71. 5s.; sheets, 
0. to 94. 10s. ; plates, 8/. 178. 6d. to 92. ; rails, 61. 15s. to 72. ; 
puddle bars, 4/. 17s. 6d. to 61. 


Shipbuilding. —Op the Tyne, Wear, Tees, and Humber 
all the iron shipbuilding yards are exceedingly busy and 
have as much work on hand as will keep them fully em- 
ployed all the year. 

Engineering.— Engineers have a great many orders in 
hand and inquiries numerous. There is not so much com- 
plaint about the seareity of bridge work, though this branch 
of engineering is far from being what it ought to be at this 
season of the year. Locomotive and marine engine builders 
have contracts which will occupy them several munths. 


The Nine Hours’ Movement.—Last week we stated that a 
gigantic strike in the engineering trade on Tyneside for the 


nine hours’ movement was imminent. This week the strike | 


has actually commenced, and in Newcastle thousands of 
mechanics are walking the streets instead of being at work. 
lhe notices of the men at the various factories ceased on 
Saturday, and as up to that time the masters had refused to 
reduce the hours of labour from 59 to 54 hours per week, 
the men ceased to work. Monday and mroed 
holidays, the fact of 9000 or 10,000 men being out on strike 
was not noticed, but it will soon be apparent in Newcastle. 
It is said that the masters are preparing for a long struggle 
and are determined to resist the movement as long as possible. 
Up to the present time, the workmen at Messrs. Stephenson 
and Co.'s engineering establishment—the largest in the North 
of England —and those at the North-Eastern Railway Com- 
pany’s shops have not arrived at any decision with their 
employers on the question. It is estimated that in order to 
maintain the men who are now out on strike something like 
0001 per week will be required during the whole of the time 
the struggle may last. For several days the mayor of New- 
castle and other gentlemen not interested in the engineering 
trade but actuated by humane feelings, have endeavoured to 
induce the masters and men to refer the question for arbi 
tration, but, we regret to say, they have not succeeded. The 
men might have consented to this excellent metho! of settling 


the matter, but the masters positively refused to have any | 


dealings with «a third party. There seems to be no hope of 
immediate settlement; @ fight between capital and labour 
will be resorted to, and after thousands of pounds have been 
wasted and orders driven to other parts of the country either 
the mosters or the men will be compelled to give up the 
struggle. That the men are in a position to bold out a long 
time cannot be doubted, for they have promises of support 
from different towns. The annual report of the Amalga- 
mated Society of Engineers shows that the total income 
amounted te &5 3291., which, with the balance in hand, made 
161,505/, Their expenditure amounted to 79,038/., and they 
have now a balance of 82,467/. 6s. 113d. 


The Mines.—We hear that the ironstone miners in Cleve- 
land are in an unsettled state, and intend asking for an ad- 
vance of wages. It is to be hoped, when they do so, they 
will be willing to reason mattera with their employers and 


settle the question in an amicable wanner. All the mines are | 


working very well. The out-put is large, and many of the 
owners are able to keep larger stocks than they did last year. 
In Northumberland and Durham, the collieries are kept busy. 
There is a good demand for coals. Coke is in great request 
and the best qualities are difficult to obtain. 


FOREIGN AND COLONIAL NOTES. 


Water Supply of Victoria, Australia.—Colonel Sankey, | 


assistant to the chief engineer, in the Mysore territory, is 
under orders from the Indian Government to proceed to 
Victoria to inspect and report on the water supply scheme 
of that colony. Colonel Sankey was expected shortly in 
Melbourne. The gallant officer Eas made himself a favour- 
able reputation both in Bengal and Madras. 


Brazilian Telegraphy.—The legislature of the Brazilian 
province of Rio Grande do Sul has voted 5000/. for the ex- 
tension of the provincial telegraph to Pelotas, Bage, San 
Gabriel, and Cachoeira. 


Caradian Steam Navigation —Mr. Moore, manager of 
the Gulf Torte Steamship Company, has purchased in 
England and brought out to Quebec a steamer named the 
Alhambra. She is of 722 tons burthen. 

Public J + in South Australia.—The following loons 
were negotiated last year by the Government of South 
Australia tor the execution of sundry public works :—Main 
roads construction, 4675/.; Port Wakefield Railway, 14,000 ; 
Port Adelaide harbour, 63007.; Forresters to Redruth Rail- 


y being 


way, 63,3001.; Adelaide Water Works extension, 75001. ; | 
Northern territory, 57,0001.; and overland telegraph to Port | 
Darwin, 55,0002." Including 5000/. more for railway rolling 
stock; the total amount raised last year by the cabinet of 
Adelaide for public works was 212.7751. 


Indian Permanent Way.—In the second half of last year, | 
the Great Indian Peninsula Railway Company charged to | 
revenue, 41,7601. for permanent way renewal materials. | 
This sum was 7 per cent. on the gross receipts for the six 
months, in which, however, it does not appear to have been 
fully expended. 


Queensland Steam Navigation.—The prospectus of a new | 
Queensland Steam — Company y in ted | 
under the Limited Liability Act has been issued. pro- 
jectors are in possession of plans, specifications, and tenders 
for steamers of a suitable class furnished by an eminent | 
Clyde firm; the veel peter to be employed are screw | 

steamers with compou my P and «& g en- 
gines. The proposed capital is 60,0001, in 60,000 1/. shares, 
with power to increase. 

Brazilian Railway Einterprise.—The Brazilian province 
of San Paulo has a Bill granting a guarantee of 











1,200,000/. for the construction of a line of railway from the | 
capital of the province to meet a branch of the Dom Pedro | 
Segundo Railway in the north. The length of this line will | 
be 44 leagues. | 
Delaware and Hudson Canal Company.—This company | 
has just held its annual meeting at New York. The report 
presented showed a net profit of 1,518,828 dols., or a fraction 

| over 10 per cent. on the capital stock, notwithstanding a | 
loss of 700,000 tons, owing to the excessive drought of iast | 

| commen. Connexions will be soon effected by which the | 
j line from Wilkesbarre to Albany will be unbroken. 
| A New Zealand Lighthouse.—The New Zealand Govern- | 
ment has established a lighthouse on Cape Campbell on the | 
south side of the entrance to Cook Strait. The light isa | 
revolving white one attaining its greatest brilliancy every 
minute. It is elevated 155 ft. above high water and in clear | 
weather it can be seen from a distance of 19 miles. The | 
| illuminating apparatus is dioptric. The tower, 73 ft. high, is | 
| a wooden structure painted with alternate bands of red and | 


} 
| interest at the rate of 7 per cent. per annum for 60 years on 
! 
| 


white. It is situated on a knoll at the extremity of Cape | 
| Campbell. 

Parana Steam Navigation Company (Limited).—A com- | 
pany under this title has commenced running a line of | 
| steamers between Liverpool and the Parana. The list of | 
| shareholders is influential and comprises several gentlemen | 
largely interested in River Plate enterprises. 

| 


Canada Railway Station Company.—A company has been | 
formed at Montreal under this title. The object of the | 
omy is to erect and maintain buildings to be used as | 
public hotels, railway stations, and houses connected there- | 
with. The amount of the capital stock is to be 500,000 dols. | 
in 500 shares of 1000 dols. each. 

| 


| 
South Australian Government Water Works.—t appears 
| that the South Australian Government has raised loans to | 
| the aggregate amount of 361,2001. for the execution of water 
| works. The sum raised is made up as follows :—Adelaide 
| City Water Works, 232,400/.; Port Augusta Water Works, 
35,4001.; Adelaide Water Works extension, 56,700/.; and 
| Act No. 2 of 1860 (water works), 97001, 


The Cerberus.—The Cerberus, the armour-plated monitor, 
constructed for the Victorian Government, left Batavia 
| February 25, and made Freemantle, Western Australia, 
| March 16. No doubt she has long before this reached 
Melbourne. 


South Australian Railways.—In 1869, the South Aus- 
tralian Government devoted 40,0007. to the purchase of 
| rolling stock, and, in 1870, 50002. were paid for the same 
purpose. At the close of last year, the total expenditure 
made by the South Australian Government upon its railways 
| was 1,313,9002. | 


Water Supply at Ottawa.—The water works committee of | 


| the Ottawa city council has reported that the actual amount | 
expended annually for the present insufficient water supply 
of that town is upwards of 46,990 dols. Besides this, the 
construction of an efficient system of water works will effect 
a saving of 25,000 dols. per annum in insurance. The cost 
of the proposed works is estimated at from 375,000 dols. | 
to 470,000 dols. | 


Great Indian Peninsula Railwoy.—At the close of 1870, 
the Great Indian Peninsula Railway Company, which has 
had a corporate existence of 214 years. had 1258 miles of | 
line in operation. Of this mileage, 287 miles were double 
line and 971 miles single line. The number of train miles 
run in the last six months of 1870 was 1,587,925, against 
1,262,434 miles in the corresponding period of 1869. 





| 


The Belgian Coal Trade.—Now that the Parisian insur- | 
rection has been definitively suppressed, and now that | 
tranquillity appears likely to re-establish itself in France, | 
the Belgian coal trade presents itself under a more satisfactory | 
aspect. Industry may be expected to revive, with perhaps | 
even feverish activity in many parts of Belgium and France. | 


Dom Pedro Segundo (Brazil) Railway.—The revenue of | 
this line in March amounted to 55111, as eompared with 
38401. in March, 1870. An extension has been projected | 
from the terminus of the fourth section of the line to the 
nearest navigable point of the river Sapucahy, a tributary of | 
the Rio Grande. } 


Brazilian Steam Navigation.—The Brazilian Minister of | 
Agriculture has been authorised by a decree to contract for 
the steam navigation of the Jequitinhona from the port of | 
Belmonte to Cachoerinha, a distance of 20 leagues. The | 
vessels to be employed are to possess accommodation for 20 

| cabin passengers, and are to be of sufficient power to tow | 
| barges of 60 tons burthen. They will have to make a round 


| marked 


trip weekly, and the enterprise will receive a yearly subsid 
of 30001 The service is to be inaugurated Within cightons 
months. 


London and Lake Huron Railway.—The promoters of this 

line estimate that they can build and equip it as a narrow 

auge communication for 12,000 dollars per mile; the total 
fength is 100 miles. 

Mexican Telegraphy—The United States and Mexican 
Telegraph Company has recently been organised under its 
charter, by the election of a board of thirteen directors and 
officers. Six honorary directors have also been elected, in- 
eluding two members of the Mexican Cabinet, a rear-admiral 
of the Loglish navy, Mr. T. Hughes, M.P., and two Mexican 


| private gentlemen. 


Indian Coal.—During the last few months, a considerable 
number of experiments _ bow been made by the Great Indian 
Peninsula Railway Company with Nerbudda coal, and also 
with coal from the Government pits at Chanda, producing, 
in the opinion of Mr. Hawkins, the locomotive superinten- 
dent of the company, very good results. It is expected that 
the company will be shortly enabled to work all the north- 
east line beyond Blusawul with Indian coal, aad ultimately 
the Nagpore branch also. This is a matter of great impor- 
tance to the undertaking. 


PARLIAMENTARY NOTES. 

Owrse to the Whiteuntide recess, our “ Notes” this week 
will be exceedingly brief, in fact, we have but to notice two 
nights’ sittings, namely, those on the 25th and 26th ult. 
On the former evening a question was raised by Mr. Alex- 
ander Brown concerning the report on the pottery at the In- 
ternational Exhibition. [n reply, Mr. Bowring said “ that the 
honourable member was incorrect in assuming that any one 
gentleman had been intrusted to draw up a report upon 
the Pottery Department of the International Exhibition of 
1871. The Pottery Department had been divided into seven 
sections, and the sections were to be reported ne by dif- 
ferent gentlemen. The gentleman to whom the honoura)le 
member's question referred was an employé in the firm cf 
Messrs. Minton and Co., and was a person of artistic taste 
and experience, he having prepared two valuable reports for 
Her Majesty's Government upon the Pottery Departments in 
the Pans Exhibitions of 1855 and 1867. There would bea 
meeting of the Commissioners to-morrow, and he would pro- 
pose that the fact of the connexion of the gentleman referred 
to with one of the principal exhibiting firms should be stated 
in their minutes.” On the same evening, also, in reply to 
Sir John Hay, Mr. Goschen promised to furnish information 
on the quality of the steam coal furnished to the navy. and 
stated that such coal was still purchased by Mr. M‘Culloch, 
but that that gentleman was not considered to hold a per- 
moanent office at the Admiralty, and that his name, therefore, 
did not appear on the list of Admiralty officials. 

The most important matter of engineering interest dis 
cussed yesterday week was undoubtedly Mr. Bruce's Metro- 

lis Water Bill, which was brought on for second reading. 

Bill met with much opposition, however, and ultimately 
the debate was adjourned, the result being that the next 
evening Mr. Bruce withdrew the Biil and obtained leave to 
bring in a new one. There for the present the matter rests. 


Tux Sewace or Exeter.—The city of Exeter has taken 
an important step in the disposal of the sewage of its town. 
A lease of the whole of the sewage of the city has been granted 
to a company for 25 years, who propose to utilise it 
according to the plans of Mr. Proctor Sherwin, C.E., upon 
the irrigation principle. The sewage will be conveyed by 
means of a conduit under the river Exe, and will then be 
pumped by two 40 horse power beam engines so as to irri- 
gate some 600 acres of land, which have been secured for 
that purpose. Mr. W. Hope will lay out the land for the 
company, and give them the benefit of his special experience 
in cropping, &e. The entire cost of the irrigation works (ex- 


| elusive of the land) will not exceed 25,000/., for which sum 


Mr. 8. Hassel has undertaken their execution. 


Tus Lospow Waren Scrrry.—Dr. Frankland, in hisreport 
upon the quality of the metropolitan water supply <7 
May, dwells upon the following points :—W ater was delive 
by the Lambeth Com containing fungoid growths and 
moving organisms ; by the Chelsea and Southwark Com- 
panies slightly turbid and containing moving organisms, 
some of which in the Southwark Company's water were 


| visible to the naked eye ; the samples drawn from the mains 


of the other companies were clear and transparent. The 
general quality of the Thames and Lea waters showed a 

p seer: Ae Sy due, doubtless, to the recent heavy 
rains ; the proportion of organic matter showed an average 
increase of 70 per cent. upon the previous month, and was 
larger than in any month since January, 1870. ‘The best 


| sample of Thames water was supplied by the West Midcdle- 


sex oman ge the worst by the Southwark and Vauxhall 
Company. The New River water contained only half as 
much organie matter as the Thames waters. The Kent 
company's water, drawn exclusively from deep chalk wells, 
alone maintained a high degree of purity as regards organic 
matter. The result of the application of Clark’s softening and 
purifying process to the Grand Junction Company's water 
during the past twelve months has, on the average, reduced 
the total solid impurity to considerably less than one-half, 
the organic elements to less than seven-ninths, and the hard- 
ness to less than one-fourth of the original amount. The 
cost of the application of this process to the whole water 


| supply of London would be far more than covered by the 


saving of soap thereby effected. Dr. Hill reports that the 


| Birmingham water was more turbid but softer, than it was 


last month, and that the organic nitrogen was again excessive. 
The water supplied to Manchester on the 19th inst. was 
slightly turbid when drawn, but was only half as hard as 
the London Grand Junction Company's water after the 
latter had been submitted to Clark’s softening process. 
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NOTES FROM THE NORTH. 


Grascow, Wednesday. 
Glasgow Pig-Tron Market —The Seoteh pig-iron market 
has continued firm in tone during the week, witha 
amount of legitimate business doing, and little variation, a 
rices. Warrants for good merchant brands closed yester 
ay at 57s. 7id. per ton prompt cash for sellers, and from 
5d. to 4d. per ton more at one month’s date; buyers from 
id. to 1d. per ton less. There are again large shipments to 
report, the total being 20,200 tons against 14,582 tons in the 
corresponding week of last year, the coastwise shipments bein 
7076 tons, and those on foreign account being 13,124 tons. 
Along with this foreign demand, there is an increasing supply 
of orders for local consumption in malleable iron works and 
foundries, besides deliveries by ship and railway to England. 
Under these circumstances it may not be out of place to state @ 
few facts regarding the production of pig iron in Scotland 
since the beginning of the present year, along with the ship- 
ments and consumption during the same period. It appears 
that the average number of furnaces in blast since Christmas 
last was 128, against 130 for the corres ing period of 
1870, each furnace on the average producing 23,000 tons of 
pig iron per week. On the other hand, the average weekly 
shipments amounted to 13,700 tons, local consumption to 
9500, and delivery per railway to England to at least 
1000 tons, being an average nic delivery of 24,200 tons. 
This shows that stocks must have gone down to the extent of 
25,000 tons, had the balance not been sustained by imports 
from Middlesbrough. It should not be forgotten at the 
same time, that the late puddlers’ strike in Scotland interfered 
with consumption to the extent of 35,000 or 36,000 tons ; 
and when these facts are taken into account, it will be seen 
at a glance that the consumption and shipments of the 
last few months are far ahead of anything hitherto ex- 
perienced in the history of the Scotch —— trade. To-~ 
day’s market has been strong; business done at 57s. 84d. to 
57s. 9d. prompt, 57s. 10d. to 57s. 104d. next week, and 57s. 
114d. to 58s. Id. one month; closing buyers at the best, 
sellers wanting a shade more. Shotts No. | is up this after- 
noon another shilling per ton, being now 62s. Some of the 
Ayrshire furnaces are about to be blown out on account of 
the ironstone fields being well nigh worked out. 


The Finished Iron Trade.—This branch of trade continues 
exceedingly active, with no prospect of any slackening in the 
demand. Puddlers cannot be got in sufficient numbers to 
meet the demand, nor are young men coming forward to act 
as under hands, and thus to learn the business. They seem 
to prefer going into the collieries. A number of the puddilers 
at the Motherwell Works of the Glasgow Iron Company 

ave in their warning on Saturday last on account of the 
fact that one of their number—a prominent unionist—had 
received his notice. The question with regard to the taking 
of the iron to the hammer for 2d. per ton been settled at 
some of the works by the employers taking that part of the 
work from the puddlers. I am informed by one manager 
that the wages of the puddlers are bound to go up, and he 
says that his men will get an advance of 6d. per ton as soon 
as they like to ask it. 


New Steamship Contracts.— Messrs. Henderson, Coulborn, 
and Co., of Renfrew, have contracted to build fora Cuba 
firm, through Messrs. William Cruickshanks and Co., a fast 
passenger screw steamer of about 1200 tons B.M. This 
vessel will be fitted up in the American style, with every 
requisite for the comfort and convenience of passengers. 
The Clyde Shipping Company are about to add two new 
steamers of 800 tons each to their fleet. They are being 
built by Messrs. William Simons and Co., Renfrew, and J. 
G. Lawrie, Whitenich. 


The Engineering Trade.—At almost every large engineer- 
ing establishment in the Glasgow district, additional men 
are in dendand, as trade is exceedingly busy. Fears are 
entertained lest the nine hours’ movement, which has caused 
so much excitement and anxiety in the Sunderland and 
Newcastle districts, should aati Scotland. Wages have 
been advanced in a number of instances, and it may be that 
a reduction of the hours of labour will have to follow like- 
wise. There is certainly a disposition among a large body of 
the men to have the working part of Saturdays very sensibly 
curtailed, at all events for the summer months. 


Garvel Park Graving Dock, Greenock.—The foundation 
stone of the new graving dock at Garvel Park, Greenock, is 
to be laid with Masonie honours on the Friday of the 
Greenock Fair, the 7th July. 


The Proposed Lauderdale Railway.—The Town Council 
of Lauder have to subscribe another 15001. to the pro- 
posed railway. This, with 5001. formerly given, makes a 
total of 20007. from the Council. The total amount of sub- 
scriptions now exceeds 31,000/., which still falls considerably 
short of the sum required by the promoters. It has been 
ascertained that the traffic into Lauderdale over Soutra will 
average sixty-five tons daily throughout the year for six days 
in the week, and this traffic is of a permanent kind. There 
is besides a large traffic for passengers and goods to Stow 
station. The Provisional Committee have agreed to obtain 
an accurate survey and plan of the best available line, and 
an estimate of the expense, and for this purpose they have 
engaged Mr. George Romanes, C.E., Edinburgh. 

The Tay Bridge —The resident engineer, in the service of 
Messrs. De Bergue and Co., for the construction of the Tay 
Bridge, has commenced at the Wormit end to take levels 
and stake off ground, with a view to the commencement of 
active operations. 


Success of the Dundee Corporatica Gas Monagement.— 
The manafacture and supply of gas by the Corporation of 
Dundee has proved a great success. There was a reduction 
of sixpence per 1000 cubic feet a twelvemonth ago, which was 
equal to a saving to the public of 40002. per annum. 
has also been an expenditure of 1000/. on extensions, and 
—_ on the 30th of April there was found to be a balance 
of 16622, 15s. 5d. on the year’s transactions. The quality of 





large | diseount for ™m ment;-and notwi 
Sieatnts oo lor trten ten 4 ye 


| management. Edinburgh is 


There | Still increasing. 


the gaa has been maintained, and the leakage has been 
rom 24 to 20 percent. It is confidently expected 
that a further suieoilan 1 in price will soon be announced, 
At present the price is 4s. 6d. per 1000 ft., with 5 per cent. 
that 

ar from the coal deposits, there are 

only two towns in 8 Senin po 
where the price of gas is lower than in Dundee 
of Dundee is being felt in other towns, as Aberdeen, Arbroath, 
Forfar, and Perth have all this year succeeded in arranging 
for the transfer of their jes from private to public | 
only important town in 


Scotland that has in this respect d its interests, but 


immediately upén the settlement of the water question, that the 


of the gas question is almost gute to follow. 


_ Lighthouse on Turnberry Point,-—This much-needed build- 
ing is at length being proceeded with. The contractor is Mr. 
Barr, of Ardrossan. Matetials are being laid down for eree- 
tion, and the workmen are on the ground. It will oceupy 
the site of part of the ancient castle of Robert Bruce. The 
height of the building will be about 60 ft. The shaft will be 
built with circular Prick, and the light is intended to be a 
revolving one. 


The Double-Purrow Plough Patent Case—In this case, 
which was lately in the Court of Session, Messrs. Gray and 
Co., Uddingston, have come to an amicable arrangement with 
Messrs. Fowler and Co., Leeds, so as to leave those experienced 
makers at full liberty to develop and improve a double- 
furrow plough, which will combine the superior points of 
both Gray’s and Pirie’s patents. The arran t come to 
exonerates all agents, farmers, buyers, or users of the ploughs 
in dispute from penalties. 


NOTES FROM. THE SOUTH-WEST. 

Steamer for a Cardiff Firm.— Messrs. Schlesinger, Davies, 
and Co., of Wallsend, haye recently completed a screw 
steamer of 1150 tons burthen, fitted with double boiler for 
water ballast, steam winches, &¢, and specially adapted for 
the Danube and Black Sea trade. The steamer, which has 
been named the Wenvoe, has been built for Messrs. J. H. 
Wilson and Co., of Cardiff, and will be registered at that 
port. Her dimensions are: Length, 211 ft. ; beam, 87 ft. 6 in. ; 
and depth of hold, 17 ft, Zin, ‘Lhe Wenvoe has been fitted | 
with compound surface condensing engines by Messrs. R. | 
and W. Hawthorn. | 





Weston-super-Mare Water Works.—It is understood that | 
the premises, plant, &c., of the Weston-super-Mare Water | 
Works Com any have been parechased by the Local Board of 
Health of that town. The company, in the first place, asked 
30,0001. for its works; on their being valued by Mr. Ash- | 
mead, on the part of the Local Board, an offer of 26,0001. | 
was made to the company. Since then it is stated that each | 
party has met the other half way, and that 28,000/. is the | 
sum agreed upon for the purchase. 


Ore from Bilbao.—Nearly all the Spanish iron ore now | 
received in the Welsh ports is shipped from Bilbao. The | 
ships employed in the transit of the ore are necessarily of | 
small size and light draught. | 


Wages in South Wales—The steam coal owners of South | 
Wegles held an adjourned meeting at Cardiff, on Friday, for | 
the purpose of determining on the course of action to be | 
pursued in reference to a contemplated demand by the | 
colliers for an increase of 10 per cent. in their wages. The | 
meeting was quite unanimous in its determination to resist 
the claims ot the men. A mutual protection fund was 
formed, and a series of resolutions, enlsiiging the views of 
the meeting, were carried. 


Trade at Cardiff.—Business at Cardiff has continued 
active. Large shipments of rails have been made, princi- 
pally tothe United States and South America. Rather con- 
siderable shipments of patent fuel have also taken place. | 
Imports of Spanish iron ore continue to be effected on a) 
liberal scale. 

Bristol Dock Projects —The "battle of the Bristol rival | 
dock schemes will have to be fought over again in the House | 
of Lords. Ata special meeting of the Bristol and Portis- | 
head Pier and Railway Company, the chairman (Mr. Ford) | 
stated that the directors made overtures with a view to | 
a peaceful solution of affairs, to the Bristol Channel Docks | 
Company, but without result. 

Communication between Bristol and Newport.—The Welsh | 
Prince—a steamer recently built by Messrs. Stotherd, of 
Bristol and Newport—is now fairly on the station between 
Bristol and Newport. A certain amount of rivalry has arisen 
between the firms interested in the line. 

Pembroke and Tenby Railway.—Considerable Brew is 
being made with the extension of this line to Hobb’s Point. 
Upon the completion of the extension superior facilities will 
be afforded for coaling ships, and a substantial increase in the 
mineral traffic is consequently anticipated. 





Trade at Newport.—It is understood that about 4000 tons | ¢ 
of iron were cleared from Newport for Russia during the| ; 


month which has just closed. American demand for 
iron exhibits little or no falling off. The inquiry for plates 
and bar iron also continues good. 

The Forest of Dean—The coal trade of this district re- 
mains in much the same state as hitherto. The same may 
be said of the iron trade. 

Trade at Merthyr —Business at Merthyr continues brisk. 
The American demand for iron is still large, and in addition 
to the quantities which remain to be taken by Australia and 
Canada, important orders are to be ited on t of 
the Brazilian Government. The production of pig iron is 








Workmen's Cottages at Cardiff—Some time since, a 
Workman's Cottage Company was started in Cardiff, with 








the Marquis of Bute for its chairman, the object being to 
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Welsh Shipping Movements.—The Abele 
Cardiff for Civita Vecchia, with 1900 tons of patent fuel sup- 


plied by Messrs. Tinel and Co. The Sarah M. Smith has 
cleared from Cardiff for Mobile, with 1085 tons of railway 
iron supplied by the Dowisis Iron Compan The Brave 
has cleared from Cardiff for Galveston tons of rail- 
way iron supplied by the Aberdare Iron Company. The 
Merthyr (s.6.) has cleared from Cardiff for St. Nazaite, with 
945 tons of voal supplied by the Bwifa Coll Company 
The Hannibal has from Cardiff for Aden with 
1636 tons of fuel. The Hilda (s.s.) has cleared from 
Cardiff for , with 1000 tons of coal, The 


T. W. ( 
with 800 tons of he fuel. The Forest Queen has cleared 
from Cardiff for Point de i coal. 


: 
3 
i 
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The John Liddell e 
with 890 tons of coal. The Artistic has cleared for Santos 
with 294 tons of railway iron. 

Trade at Swansea.—A fair deronnd is noticed for iron for 
Russia and the leading Ku States. The i 
to the United States are also larger than hitherto. Lav- 


= 


| dore Steel Plate Company ie pushing forward new works; 


these works, when completed, will be the most im- 
ortant in the district; about seven acres of land have just 
n secured on an extended lease from the corporation. 
Gloucestershire Iron Ore.—A large quantity of iron is being 
forwarded from Frampton Cotterall vid the Yate station of 
the Midland Railway. The ore raised is a ood hematite ; it 
yields about 60 per cent. of iron. 





Tus Beveran Inox Trape —This trade continues in a 
tolerably satisfactory state. There is no very special point 
to report, however. 





Bata any West or Encuayp Suow, Guinprorp.—The 
water supply at this show is obtained by means of one of the 
“ Universal” steam pumps of Hayward, Tyler, and Co., 
Whitecross-street, London. The engine is situated about 
200 ft. from the river, just within the palings, and delivers 
into a tank some 700 ft. distant and 35 ft. above the engine, 
the vertical lift by incline being 15 ft. or 6U ft. in all. he 
consumption of water averages 25,000 gallons per diem (that 
of eoke three sacks) some days being as much as 27.000 
gallons. These American pumps introduced by this firm 
appear to be gaining favour with the public, as one we 
noticed was numbered 258. We have so often spoken in 
favour of this very simple arrangement, that it will be un- 
necessary to enlarge further upon them here. 





Pactric Stone Compayy’s Worxs—We paid a visit 
recently to the Pacific Stone Company's Works, and spent 
an interesting hour watching the of stone making. 
For in reality in this factory nature is not imitated but re- 
produced. ld-bearing 
































































































PME RPL ate Rak eee ARM “> 


A, Se RS 


me 











3 









SE ee ee I 














la tty yes Sinem 
56 " 


358} Pgs 


peateinains Gn Be eae Fé 
= 
2-10 






Aske Taye 2 lg tga tapaagemanal 


vii re 
SER Sere pee 


” 
















































394 


ENGINEERING. 








[June 2, 1871, 








AN AMERICAN RAILROAD SHOP. 
Tu railroad shops at West Philadelphia, belonging to the 
lvania Railroad Company, are interesting on account 
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requirements of the railway in- 
The West Philadelphi are situated by the 
west side of the Schuylkill river, om « triangular piece of 
irty-second streets, close to 


iu 


laware river, with the City Gas 
Works at Point Breeze, and with the Philadelphia, Wilming- 
ton, and Baltimore Railroad. At the present time the Market- 
street Bridge crossing is on the street level, but it is con- 
templated to construct another bridge, with a platform ex- 
clusively for the railroad dation, which will remove 
an existing source of danger and delay to the general traffic, 
as well as a cause of interruption to the business of the rail- 


way. 

. the West Philadelphia Yard, there are 4? miles of main 
line single road, and 22 miles of sidings and shop lines, 
making a total of 25, miles of single track. Some of the 
buildings near the yard were constructed at a time when the 
railecad belonged to the State; these consist of a small ma- 
ehine shop and locomotive house, and need not to be further 
alluded to. There are besides a large grain depdt, and 
temp TP ger offices, which will, it is expected, be re- 
moved in a short time, to make room for a commodious 
passenger station, and there is a gas supply house, into which 
the gas from the city works is received and compressed into 
the reservoirs from which the cars are illuminated. 

The new engine house is an annular polygon of forty-four 

ides, enclosing an open court, in the centre of which isa 
turntable. The extreme diameter of the building is 300 ft., 
and that of the open court is 168 ft. 11 in., so that the avail- 
able width of the shed is 62 ft. 10 in., and the height from 
rail level to the roof wall plates is 21 ft.9in. The house is 
divided into forty-four stalls, each containing a single track, 
all of which, excepting two entrance tracks, are employed 
for standing room, — are provided with pits 42 ft. 6 in. 
long, 3 ft. fi in. wide, and 2 r 9in. maximum depth. These 
pite drain into a sewer running around the ——- In the 
roof over each alternate 1 is placed a ventilator, and 
exactly over the position occupied by the smoke stack of 
every engine there is fixed a sheet-iron smoke flue. 

The foundations of this building are of stone, and the 
columns rest u cut stone blocks, but the outer walls are 
of brick, and inner wall is of cast iron with panels yy in. 
thick, and the columns of § in. metal. 

The roof of this building is of wrought iron, 64 ft. 6 in. 
open, with triangular trussed principals, converging towards 
the centre of the house, and 23 ft. apart at the widest point. 
The inner shoe of each principal is bolted to a column, but 
the outer one rests upon rollers on a cast-iron bedplate, which 
is secured to an oak wall-plate. The purlins are of pine, and 
they are cambered on the outer side, and made concave on 
the inner side, so as to allow the slates covering the roof to 
be laid evenly. 

In each alternate stall is placed a water-plug and standard 
hose attachment, protected by cast-iron covers level with the 
floor. Hydrants and wash-sinks are also provided, and 
against the outer wall of the house are attached a work- 
bench and vice, with the necessary tools for slight repairs. 
In winter the byilding is warmed with cast-iron stoves, and 
the stalls used for the entrance tracks are partitioned off from 
the rest of the house. Connected with the building are two 
small chambers used for storing and drying the sand. In 
one of them the fresh sand is received, in the other is a cast- 
iron pan and furnace for drying and preparing it for use. 
The turntable in the centre was made by Messrs. W. Sellars 
and Co., of Philadelphia. It is 50 ft. long, and consists of a 
rectangular framing resting on a central pivot, which is fitted 
with antifriction conical ro ; the outer ends of the table 
rest upon wheels, which run on a circular rail. No gearing 
is necessary for turning the table ; when unloaded a weight 








of 14 Ib. is sufficient to move it, and when it has placed upon 
ita ive and tender one man is able to revolve it with 
case 


The locomotive and machine shop is a in plan, 
280 ft. 1} im. long, and 82 ft. 8in. wide. The building is of 
brick, and it contains lines of rails for eleven engines. The 
machine shop, although well provided with a large number 
of first-class tools, has still some vacant spaces which will 
be filled shortly. The driving power is obtained from a 90- 
izontal engine, with 16 in. cylinders.and 40 in. 
stroke. The boiler is of the locomotive type. The firebox is, 


however, employed as a combustion chamber, the furnace being | and 


suitable openings upon the firebars. 

The fo m ah, which we illustrate above, has a 
i 121 ft. Sin., the inner diameter of the flue 
being 4ft. The section is that of an eight-pointed star, and 
there are openings which extend from top to 
shaft, there being openings into the air at the 
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ick ded into the rest of the work, and 
lining is continued to the top in ordi 

p is of cast iron made in sadinne, enh betteh 
foregoing particulars, to which some more 
added, were prepered from an article published 
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For a short distance there is a lining, 44 in. | The 
k, not bon 


CHIMNEY SHAFT AT THE WEST PHILADELPHIA RAILWAY WORKS. 
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in the Journal of the Franklin Institute, and written by 
Mr. Joseph M. Wilson, engineer in the Construction De- 
partment of the Pennsylvania Railroad. 


PRIVATE BILLS IN PARLIAMENT. 

Tux Houses of Parliament, having suspended their sittings 
during the Whitsuntide holidays, we have little or no pro- 
gress to in Committee. Before the recess, however, a 
considerable amount of formal work was done in the House 
of Lords. On the 25th ult., in that House, the royal assent 
was given to the aoe amongst other Bills, the Lords 
Commissioners being the Lord Chancellor, Viscount Sydney, 
and Viscount Bred. The Bills were : The South-Eastern 
Railway, Tower Subway, Lancashire Union Railway, Great 
Western and Midland Railway Companies, North London 
Railway, Hylton, Southwick, and Seabees Railway, 
Newport Pagnell Raiwey. Cork Harbour and C binny 
Railway, Mary and Carlisle Railway, Dublin, Rathmines, 
&e., Railway, hester, Sheffield, and Lincolnshire, and 
North shire mag ogy Clayhithe Bridge, 
East Cornwall Mineral Railway, Great Northern and 
Western (of Ireland) Railway, ard the Manchester, Sheffield, 

Lincolnshire Railway Comr:.ay and Cheshire lines. 
On the same day, in the House of Commons, the following | 
Bills were read a third time: The Aberdeen Harbour, the | 
Belfast Harbour, the Great Southern and Western, Cork and | 
Limerick Direct Railway Companies, the Greenock Street | 
Tramways, the Mid and Great Western Railway (of | 
Ireland), and the West Lancashire Railway. The following 
Bills were considered and ordered to be read a third time : 
The Fleetwood Docks, the Lancashire and Yorkshire Rail- 
way (new works), and the North M litan Tramways. | 

Mersey Docks and Harbour Kill was read a second time. | 
On the 26th ult., before the House of Commons’ Com- | 
mittee on unopposed Private Bills, the preamble was passed | 
and clauses to, with amen’ ments, of the Yarmouth 
and Ventnor Railway. This is a Bill to incorporate a com- 
pany for making a railway from Yarmouth to Ventnor, a | 
























tramway and pier at Yarmouth, and to authorise them to 
enter into traffic arrangements with the Isle of Wight Rail- 
way Company. The length of the proposed railway is 19 
miles 8 chains, and the length of the tramway 8 chains. The 
Pp capital is by shares 135,000, and by loan 45,000/. 
The mentor w was also and clauses agreed to of the 
Ennis and West Clare Railway Bill. The object of this Bill 
is to incorporate a company for making a railway from the 
Athenry and Ennis Junction Railway near Ennis to Mil- 
town, with a branch to Lisdoonvarna, working arrap ts 
with the Athenry and Ennis and the Limerick and Ennis 
Railway Companies. The Baronies are to contribute should 
half gross receipts upon opening of railway not suffice to pay 
5 per cent. on the loan capital. The proposed capital of this 
line is 99,5007. by shares, and 33,000/. by loan, and the 
length of the proposed line is 32 miles, 29 chains. 








Geruas TorpPepors.—During the war i ager ro 
secrecy was observed respecting the torpedoes with w 
the German coasts were protected, but now further infor- 
mation with to them has been laid before the public. 
Electrical and those exploding by concussion were 
both employed. The latter were charged with 75 1b. of 


| powder, and sunk to a depth of about 3 ft. below the surface 


of the water. Those exploded from the shore by means of 
electricity were loaded with two centners of dualine, a charge 
which is equal in force to 10 centners of powder. They were 
sunk at a depth of about 8ft. The which the 
Grille endeavoured to place under the keels of the enemy's 
vessels were not a new invention, but the old offensive con- 


and 2 
which did not prove very effective. Indeed, the war threw 
but little light on any question conn . 
marine defences. At Pillau torpedoes charged with 
centners of powder were improvised for 


' and exploding these engines of war was formed at Kiel. 


In 
sinking and taking them up three accidents occurred, and 
if lives were laste Globe . 
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THE STABILITY OF SHIPS. 


On the Calculation of the Stability of Ships, and some 


matters of interest connected therewith.” 


| which is much more eurved than the deck. It will be seen, 
| too, that for other inclined lines, from 32° inclination down- 


wards, where the ship's side is cut on the immersed, as 


well 
| as the emerged part, enn eg ee ee apy es 
the 


By W. H. Wurrs and W. Jonny, Fellows and late Students | wedges: this is, however, only a matter of detail. 
the : 


of the Royal School of Naval Architecture, and Members 40° table, in order to 
| common factor for all the functions, of the immersed 
| wedge are divided by three ; and this rale is conformed to in all 
the tables wherever Simpson’s multipliers are used, in order | i 

| to avoid confusion. It will be observed that the only fune- 
which are added to- 
the reason will 


of LN.A. 
(Concluded from page 346.) 


APPENDIX. 


Tur body ies used in ealeulating the ship’s stability is 

ig. 16, and contains transverse sections about 
30 ft. apart, with intermediate sections near the extremities. 
Through the middle point of the load water line, radiating | The results obtained in the preliminary tables are made 


shown in 


tudinal interval 


| tions of the ordinates for both 
potbes, axe hose of the ees and 
seen. 


lines are drawn at angular intervals of 8° in this case, the | use of in the combination tables, in order to determine a 


interval being fixed by the consideration that the a | the area of the various inclined water sections, and the posi- 
; ; f ed 32° | tion of their centres of gravity; (2) the difference between 

to the load line, and that 8° is a convenient sub-multiple of | the volumes of the wedges included between the 
resulting from making | plane and the various inclined radial 
t tes e deck will ap- | traces are shown on the bod 
r " 1 also the u from introducing | true water lines at the different 
an intermediate radial line immediately after passing the | (4) the moments of the corrected wedges 
edge. Our general practice has been not to exceed an | emersion. In Mr. Barnes’s paper before alluded to, will be 
angular interval of 10°, settling the exact interval in the | found the mathematical 


ing through the edge of the deck amidships is inc’ 
that inclination. The advan’ 


one of the lines pass through 
pear hereafter, as will also dees 


manner just described. 


ya 





load wa: 
of which 


Having prepared the body plan, two sets of tables are | there given deal only with moderate angles of inclination, 


ruled, styled respectively “ Preliminary” and “ Combina- 
tion,” in the accompanying example.¢ The preliminary tables 
are arranged almost exactly on the plan proposed by Mr. 
Barnes, a few of the columns connected with longitudinal 
moments being omitted. The arrangement and work being 
similar in all these tables, a description of one will suffice, 
say that for 40°. 

Under the heading “ Immersed Wedge,” and in the first 
column on the left hand, are entered the distinguishing 
numbers of the sections shown in the body plan. In the 
second column are recorded the lengths of the ordinates at 
the various stations, measured along the proper radial lines 
drawn at an angle of 40° above the load line. Upon these 
ordinates three sets of operations are performed. Firstly, 
the first powers of the ordinates are affected by proper multi- 
pliers (in this case for the trapezoidal rule, as the radial plane 
at 40° cuts the deck surface), in order to find a function of 
the area of the immersed side of radial plane; the result of 
thie uperation is given at the foot of the fourth column from 
tne left side of the Table. Secondly, the squares of the ordi- 
nates are affected by the same multipliers, in order to find 
a function of the moment of the immersed part of the radial 
plane about the middle point of the load line; this operation 
is contained in the fifth, sixth, and seventh columns, and its 
result is recorded at the bottom of the last-named column. 
Thirdly, the cubes of the ordinates are affected by the same 
multipliers, in order to determine a function of the t 
of inertia of the immersed part of the radial plane; this 
operation is embraced in the three columns nearest to the 
right band, and the result is recorded in the last column. 

Under the heading “ Emerged Wedge,” « similar series of 
processes is conducted on ordinates, the lengths of which are 
measured on the radial lines at 40° inclination below the 
load water line. The only point requiring notice is that 
Simpson’s ordinary multipliers are used here instead of the 
trapezoidal rule, on account of the fact that on the emerged 
side the radial plane is always cutting the ship's bottom, 








* Paper read before the Institution of Naval Architects. 
+ These tables are too voluminous for publication. 


and do not require, or give any specimens of, combination 
tables. 

A particular example of such tables will, however, make 
their arrangement clear ; and that for 88° inclination will 
serve our purpose as well as any other. The various inclined 
sections, or “ radial planes,” are arranged in order in the 
first column on the left hand, and include all from the up- 
right to the radial plane at 88°, the immersed and emerged 
wedge being kept distinct. In the second column, —— 
88°, are entered the functions of ordinates for areas, obtained 
in the preliminary table for that inelinati The caleul 
tion of this area is performed (for convenience only) at the 
foot of the table under the heading “ Inclined Water Sec- 
tion.” It is of a very simple character, consisting only in 
adding together the functions of ordinates for the two 
wedges, multiplying this sum by the longitudinal interval! 
(294 ft.), and adding to the product a small quantity, obtained 
by separate calculation, for the outlying part of the ship's 
stern abaft the rudder post. To doumint the centre of 
gravity of the inclined water section is also a simple opera- 
tion ; and it is performed immediately under the calculation 
of the area in the table. From the preliminary table for 88° 
are obtained the functions of squares of the ordinates for the 
immersed and eme: wedges. In this case the quantity 
for the emerged side is in excess, and this excess bein 
divided by 2, and multiplied by the longitudinal interval, 
| oes the mee <* inelined water section about the 

mi int of t ine, appendages apart. Correctin 
for the Flatter, by another separate calculation, the final 
moment is obtained, and this being divided by the total area, 
gives the distance of the centre of gravity of the area (to- 
wards the emerged side), from the points about which mo- 
ments are taken. By t means first two steps in the 
combination tables are accomplished. 

Next comes the caleulation of the difference between the 
assumed wedges of immersion and emersion. This i 
in the third, fourth, and fifth columns of the table, reckoning 
from the left hand, and it involves greater difficulty. Under 
the heading “ Functions of Squares,” the various quantities 
bearing that name in the i tables are arranged in 
order, and in their proper wedges, immersed or emerged as 











y plan; (3) the ition of the 
reel # ewid pee 
of immersion and 


reasoning and formula on which the 
various steps in the calculation are based ; but the examples 
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or taking out 4 as a common factor, 
1; 4, 2, 4, 1), 2, 18, 4, 1, 4, 2, 4, 1. 

The half interval between 82° and 40° has already been 
referred to. It is really used in order to reduce, to the fullest 
extent, the chance of error arising from the narrowing of the 
deck of the ship towards the If the ship main 
her full breadth throughout her entire length, i.e., were pris- 
matic, no such precautions would be needed, but by expe- 
rience it has been proved most desirable, and the amount of 
“lft should be added, to prevent mistakes, that while the 

ts to t mi whi 

preceding example illustrates the method wed in deter- 
miniog the multipliers, it does not represent one of the most 
difficult cases, nor do we always obtain the so-called “ Simp- 
son’s Multipliers.” A reference to the combination table for 
48°, will show that this is the case, the multipliers there 
employed being obtained by combining three sets of multi- 
pliers. The point need not be dwelt 

ren er 9 b nape in making these as regard —_ 
be to priety or otherwise of supposing parabolic 
curves to fult the various conditions. mi this 


Having obtained the multipliers, the functions of the 
squares of the ordinates are affected by them, and the sepa- 
rate sums obtained for the two wedges. The lesser (in thi 
ease the — quantity is deducted from the greater ; 
the difference is divided yp Bagi the quotient multiplied 
successively by one-third angular interval (in circular 
measure), and by the longitudinal interval. The final pro- 
duct shows the excess of the assumed wedge of immersion 
over the assumed wedge of emersion, without the appendage ; 
or, in other words, it represents very nearly the amount by 
which the displacement up to the radial line drawn in the 
body plan is too great. Now knowing this excess, and 
knowing too the area of the inclined water section, it is pos- 
sible to estimate very closely the thickness of the leyer that 
must be removed in order to obtain sani enn reeme 
At the foot of the table, under the ing “‘ Correcting 
Layer,” this work is done. The excess calculated for the 
assumed wedge of immersion is first corrected for the after 
appen: , and the total volume of the layer is thus ob- 
tained. Its thickness is next calculated, by dividing its total 


volume by the area of the inclined water section ; this thick 


ness bein, set off on a line perpendicular 10 tho radial lin, 
at 88° inclination in the plan, gives the true load water 
plane, or plane of fotaion fr that inclination pone poor 
o vity for thi can be readily estimated, ints 

ore tien ave thas detoradned. ee 


The remaining in the combination table have to do 
with the moments of the w of immersion and 
and through them with the ca ion of the ship’s 
a, Coo Under i 
only the statical stability would be 
in the body of the paper; but the d: 
here been calculated di pr pepe ayes og sas gery 
as well as ite agreement with the plan usually followed, viz., 
the integration of the curves of . 
She sonegmases © See pee oe Te 
explanation. Under the g “Sums of f ef 
ces ordinator arranged Yh, quantig obtain 
ve are 
same multipliers as were determined for the functions of 


usres, the products are set out in their 
far use in determining both the statieal and Ee Secale 
stability. 

Taking the statical stebility 
the angles of inclination of the 
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up to which the calculation is being are 
then multiplied into the corresponding “producta of the 






Shleiitnaa inciaeandeions 
anata cinaiimsdantsobands. 






























PE he emer nm ame eae om 


ae 


eae ot 


PS Shee SRS aap 


i poh aoe 


ba 


Fisk aie 


Saeaheati ine itame snaieetain oe 
| RON NNR A RE NP A RN NTO EEA MONRO MNT RO ecg aanh IRIE Se BEE IMI 





ee ee 













4 MER py no rea go 


ve 


ee ee a ee 
teen ale 


ie Sia cee ana <a ee 


fananipepinrarimrinaneen 


bsp 
atone 


















































ts 


ne em 
Puntos 


on 


Sane ee TE 


is aon 
EG Bak Saartee 4 








= areas pees AS dhe ch daai nating —vcleresee 









































































































renin gee 


>. 








ee aes 


~ 


Pa ed 


— 
NRO 9 ae cng 


ENGINEERING. 


{June 2, 1871. 








wedges (uncorreeted)” in the table. Two corrections are 
required, both ler pe goed the first for the appendage 
aft, and the second for the layer that has to be removed Th 


y velunaee of the parts lying in water, and out of water 
in the upright position of the ip, by the area of the plane 
of flotate ing to the angle of inclination, which 





correction for the e is found by a separate cal 
tion, not shown in the table ; that for the layer is caleulated 
at the foot of the table. 

In making these corrections for the layers in the moments 
for statical stability, the positions of their centres of gravity 
are estimated from that of the water section, and care is 
required in order to insure the use of the right sign, as the 
correction in some cases has to be added, and in others sub- 
tracted. The combination table selected as our specimen 
illustrates one case; that for 56° illustrates the other. In 
actice the following simple rule should be observed: If the 
centre of gravity of the layer lies toward that side for which 
the wedge is the greater, then deduct the corree- 
tion; if it lies toward the ite side, add the correction. 
For example, in the 56° table the immersed wedge is in 
excess, the centre of gravity of the inclined water section, 
whieh ically mes the centre of gravity of the 
layer, toward the immersed side ; consequently the cor- 
rection has to be deducted. On the other hand, in the 85° 
table, the immersed wedge is in excess, while the centre of 
gravity lies toward the emerged side, and the correction is 


Having obtained the corrected moment of the wedges, it 
is divided by the total displacement of the ship (measured in 
eubie feet), and the quotient, as before explained, is repre- 
sented by the length of the line, B, R, in Fig. 1. Deducting 
from it the product of B, G by the sine of the angle of in- 
clination, we obtain the length (GZ) of the arm of the 
righting couple, and this being multiplied by the displace- 
ment (im tons) gives the righting moment — or statical 
stability—in foot-tons at the angle considered, thus com- 
pleting this part of the calculation. 

The dynamical stability is estimated in a manner very 
similar to that followed for the statical stability. The same 
“products of functions of cubes” are affected by the re- 
spective sines, instead of the cosines of the angles of inclina- 
tion of the radial planes ; and the sum of the quantities thus 
obtained is divided and multiplied by the same numbers as 
are used in the other calculation, in order to obtain the new 
“moment of wedges (uncorrected).” Here again two cor- 
rections have to be applied, one for the appendage, which is 
added in all the tables, and the other for the layer, which is 
subtracted in all cases. The latter correction, it may be 
stated, equals the product of the volume of the layer into 
half the thickness of the layer, and it is calculated at the 
foot of the table. Such corrections on the dynamical] stability 
are always subtractive, no matter which assumed wedge 
may be in excess. 

The corrected moment of the wedges having been found is 
divided by the displacement (in cubic feet), and the quotient 
equals the length, B, R, in Fig. 1. By Moseley’s formula 
the dynamiea! stability— 

Displacement (B, R—B, G ver sin. 4), 
where @ is the angle of inclination. Hence from B, R is 
deducted B, G vers. 0, and the remainder being multiplied 
by the displacement in tons, gives the work in foot-tons, or 
the dynamical stability of the ship, which approximately 
expresses the energy that must be expended in heeling the 
ship over to the angle considered, the keel resistance and 
friction of the water upon the ship's bottom being neglected. 
All the preceding calculations are made, it need hardly be 
said, upon the assumption that the ship floats in still water. 

To sum “P the results obtained in this calculation for each 
angle considered, the following statement will suffice: (1) 
the actual water section, or plane of flotation, and the posi- 
tion of {ts centre of ‘gravity, thus determining the curve of 
flotation, F, F,, in Fig. 3; (2) the co-ordinates, B, R, gnd 
B, R, of the centre of buoyancy, B.. thus fixing the curve 
of centres of buoyancy, B, B,, in Fig. 8; (3) the statical 
righting moment; and (4) the dynamical stability. From 
the curve of centres of buoyancy the metacentric curve is 
found at once, being determined by the consideration that it 
is the envelope of the consecutive normals to the curve of 
buoyancy ; and it should be remarked that the actual posi- 
tions of the metacentre at the angles of inclination comiaoeh 
in the calculation can be at once determined from the “ sums 
of functions of cubes of ordinates” in the tables. This has, 
in faet, been done in constructing the curve, M, M,, in Fig. 
3, and in fixing its cusps. 

The calculations only deal with the first quadrant of in- 
clination, from the upright to 90° inclination, and the re- 
—- portions of the curves are obtained by an indirect 

» Which possesses some points of interest. Before 
alluding to these, however, it may be proper to explain that 
while combination tables are wo: for each interval of 8° 
from the upright to 66° of inclination, the interval is in- 
creased to 16° beyond that point. The reason is simply this : 
experience has rendered it cortain that the “back” of the 
eurve of stability, oe to these large angles of in- 
elination, has nearly always so little curvature as to be com- 


¥ 


pletely determined by ordinates spaced more widely than | The 


those at the other parts of the curve, and advantage is taken 
of this fact in order to reduce the labour of calculation. 

_ Coming now to the method of deducing the curves of flota- 
tion, centres of buo , and metacentres in the third 
quadrant of revolution from those calculated for the first 
quadrant, we would call attention to the fact that a very 
_ calculation enables one to find the centre of gravity 
of whole volume of the ship, below the upper deck—or 
as it may be termed the centre of bulk—as well as that 
volume itself. By calculation, the true of flotation 

to different angles of inclination (less than 
90°) have been found, and these planes cut off from the body 





ing - 

is less by 180° than that considered. The quotient equals 
the thickness of a layer of correction, which lies between the 
two i] of flotation. For example, in Fig. 18 
W,, L, is the water line found by calculation for an angle 
less than 90°, and W, L., is the water line corres’ ing to 
an angle 180° than that ing to W, L,. 
Then volume of the layer W, W, L, L, is constant, and 

ual to the excess of the volume W AD L, over the dis- 
placement of the ship, represented by Ww, EL,. The thick- 
ness of the layer et equals its volume, divided 
by the area of the plane, W, L,, and this thickness deter- 
mines the new plane, W, L,. The centre of gravity of this 
new plane is easily found, either be a separate calculation, 
or by an estimate from that of W, L,; and the curve of 
flotation is thus entirely determined tor the third quadrant. 








hori janis, Sued ia. dizection 
only. As the result two new wedges of i and emer- 


sion were their volumes were of course equal 
to one another. For the in view it was only 
necessary to determine the of this last change upon the 


sion and emersion be found. The product of this 
distance into the volume of one of the wedges was the 
t tending to alter the stability ; and when divided by 





To determine the new centres of buoyancy corresponding 
to the new water sections, such as W, L,, the following 
method is adopted. The “centre of bulk,” as we have 
termed it, for the whole ship is found, and is marked C in 
Fig. 18; it is then joined with B,, the centre of buoyancy 


Fic. is. 





actually caleulated for the water line, W, L., and the centre 
of gravity, H,, of the volume, W,ADL,, is then easily 
found. In fact, the ratio CB, : CH is constant, and by 
using proportional compasses caleulation is dispensed with. 
Only one other step is required, viz., the correction for the 
layer (W, W, L, L,), and no difficulty occurs in this, as the 
centre of gravity of the layer (F) is known, and by joining 
it with the point H, a line is determined on which the new 
centre of buoyancy, B,, must lie. The ratio of the volumes 
W, W, L, L, and W, ADL, being constant, so also is the 
ratio F H to H B.,, and again proportional compasses render 
calculation unnecessary. In this manner various points on 
the curve of buoyancy are found, and the curve can be 
drawn. From it the metacentric curve is, of course, at once 
obtainable, and the three curves are thus eompleted, their 
branches for the second and fourth quadrants being sym- 
metrical with those for the third and first respectively. 

The example on which the foregoing description is based 
illustrates the method of calculating the stability for ships 
of ordinary form, but does not represent the difficulties met 
with in dealing with ships of exceptional form, such as 
breastwork monitors, low-freeboard turret ships with ps 
and forecastles, &c. In such cases great care is needed in 
order to avoid discontinuity being introduced into the inte- 
gration by sudden changes in the form and area of the water 
sections. No attempt will be made to deseribe in detail the 
method adopted ; it must suffice to say that discontinuity is 
mainly avoided by treating such projections as appendages, 
of which the areas, volumes, ook mamente are separately 
estimated for each angle of inclination considered, and are 
combined with the corresponding quantities for the ship 
pro’ at the end of the various steps in the combination 
tables. An instance in point of this kind of procedure is 
found in the tables given, but in them the appendage is of 
comparatively little value, whereas in these special cases the 
appe es are much more numerous and important, as well 
as more difficult to deal with. 

We may observe here that in some of the earlier calcula- 
tions of stability, instead of making the deck-edge a stop- 
point in the integration as we now do, the sides of the ship 
were supposed to be continued up above the deck, and the 
ordinates thus obtained were operated upon in the preliminary 
tables in order to obtain the functions for the cular i 
of the combination tables. In the later stages of the work 
the effects of the ap eB pee thus added to the 
me were separately calculated and allowed for, and the 
real stability was thus obtained, free from discontinuity. 
This plan was practically accurate, but it involved more 
labour than the plan now followed, which further experi 
has proved to be, on the whole, preferable to the and 
to involve no a iable error even at very large angles. 

last assertion is based on numerous trials, made by 
calculating tae stability of ships at 90° inclination separate! 
with that obtained by measuring the ordinate of thecurve of 
wit t obtai i inate curve 0} 
stability at 90°. F 

In these calculations of stability, as has been previously 
remarked, we really su the ship to be constrained to 
move about a horizon tudinal axis, fixed in direction 


only, and to adjust 

without altering ber trim. If left free to move the ship 
would obviously fail to satisfy, this condition, because the 
wen te lis neal en ht eee 
used in the tables would not hie in the same transverse plan. 





the total displacement of the ship its quotient gave the altera- 
tion in the stability. It was so as to be practically 
ineffectual in adding to or reducing the righting moment, 
even at a very considerable angle of heel ; and as there were 
special circumstances in this case tendifig to make the effect 
greater than in ordinary ships it has sitlce been generally 
taken for granted that the stability calculated on the usual 

ption of rotation about a longitudinal axis, fixed in 
direction only, is sufficiently accurate. 











THE INDIAN ENGINEERING COLLEGE. 
To rue Epitor or Eycinserine. 

Srn,—A few days Reuter, by telegraph, gave us the 
following réswmé of a debate in the House of Commons on 

arch 4, current. 

“At a debate on the Civil Engi ring Colle; , Mr. 
Grant-Duff explained the system of competition, which he 
said had proved a failure. Several members opposed the 
college as a departure from the system of open competition, 
and said the failure resulted from inadequacy of salaries. 
Finally, the motion of Mr. Goldsmid, declaring that young 
men qualified ought not to be exeluded, b not educated 
at the college, was carried against Government by 52 against 
46 votes.” 





votes. 

This is all we in India know at present of a debate in 
which nearly a hundred members of the House were good 
enough to take an interest. And when the overland newspapers 
do arrive in due course, they will not be able to tell us the 
effect that this motion will probably have on the popularity 
of the newly constituted calle at es te Hill. No doubt 
this establishment will lose much in being deprived of the 
prestige of being the sole gate of entrance into the P.W.D. 
for the future, and if it is to be, in consequence of this vote, 
on precisely the same footing as the existing Government 
CE colleges at Roorkee, Calcutta, and Madras—to say 
nothing of the private C.E. colleges in Great Britain and 
Ireland—and if above all things the privilege of making 
direct appointments to the P.W.D. is still to remain with the 
Secretary of State and with the Government of India, then 
its very raison d'étre may be challenged, and it may be 
worth considering whether it would not be better for Go- 
vernment to revert to Lord Stanley's system of direct ap- 
pointments by open competition. 

It is refreshing to find, amid the general ignorance that 
prevails on the subject of the emoluments of crown servants 
in India, that “several members” were perfectly cognisant 
of the fact that the undoubted breakdown of Lord Stanley's 
scheme for recruiting the Indian P.W.D., from the bottom 
was due solely to the inadequacy of the inducements offered. 
The tele merely mentions the inadequacy of the salaries ; 
but this is only one of many drawbacks against service in the 
Indian P.W.D., and it was to a certain extent rectified in 
September last, when the pay, of all assistant and executive 
engineers was increased by 60/.a year, and thereby raised 
to the fi quoted in the India House notification. _ 

I you, for reprint, a couple of excellent lentes 
articles from the Pioneer, an w ntry B xy 20 of hig 
standing, and exceedingly well informed on all matters con- 
nected with the P.W.D., which cannot fail to be of interest 
to many of your readers who may be thinking of the Cooper's 
Hill Callegs for thair coma, waste, or upils, 

I have very little doubt but that if the disabilities under 
which the civil members of this department still labour were 
removed in a frank and generous — by the Secretary of 
State—it is not the Government of India, recollect, which 
insists upon retaining them—the present scale of salaries 
would suffice to — cmt io manners — of —— 

ow ineers, entirely at own expense 
per tig titutions in Great Beianin, without there vos 
any need at all for the establishment of the Cooper's Hill 





fail. 
Yours obediently, 
Umriteur, March 15, 1871. AP. 


Pacrric TeLecraruy.—A Pacific eable, which is 
er Tee oe rae to de Geakateh ident 
and thence to China and Japan, is attracting attention 0 
the United States as an enterprise of im ince to the in- 
terests of the aie Se pe Resteee - A oe 
charge from New York to over presen 

is very , but by a direct 10,000 miles in distance 
i and it will be practicable to communicate with 
Shanghai in ten minutes. 
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WOHLER’S EXPERIMENTS ON THE 
“ FATIGUE” OF METALS. 
(Continued from page 360.) 

WE have now to direct attention to the deduc- 
tions drawn by Herr Wohler from the experiments 
of which we have already recorded the results. 
Referring, first, to those experiments in which a rod 
loaded at one end was continually rotated so as to 
subject it to transverse strain in every direction 
successively, we find from Table No, VILL. published 
on page 349 of the present volume, that, whereas 
an iron rod cut from an axle ied by the Phoenix 
Company, and loaded so that the maximum strain 
on the fibres was 19,260 Ib. square inch, became 
broken after withstanding 19,186,791 revolutions, 
yet that when the maximum strain was reduced to 
17,120 lb. per square inch, a similar rod remained 
unfractured after 132,250,000 revolutions, From 
this Herr Wohbler deduces that this latter strain may 
be taken as that which may be applied to such a 
bar an indefinite number of times without causing 
fracture. Of course, in the case of the rotating bars 
the maxinftm strain on the fibres is alternately one 
of tension ‘ahd “compression, and thus the total 
variation of strain in the instance just referred to 
was 17,1902 = 34,240 Ib. per square inch. 

Turnivg ‘now to the” in which the 

see Table on present volume), we 

d that Whels' the maximum strain Anew was 
38,250 Ib. "per square inch, a bar ‘of the same 
material’ as those just referred to -broke after 
4,035,400 applications of the load, while when the 
maximum ‘strait was diminished to 82,100'lb. per 
square ifeh;'a similar bar stood 48,200,000 wee 
tions of the lead without fracture. Another’ bar of 
the same material stood 3,420,000 applications of 
strain of @ ree 8 intensity of 34,240 1b, per 
square inch; but this ean only be regarded as a 
negative result ‘as the Grosedint bar*had failed 
after a greater number of —, of a lighter 
load, and the probability, therefore, is that’ this 
bar would have ‘failed also if the experiment had 
been continued, In all the experiments on trans- 
verse strain to which we have just referred, the 
strain varied from its maximum intensity to ni/, and 
the amount of the maximum strain, therefore, 
represents also the variation of strain to which the 
bars were subjected. The results it will be noticed 
agree very well with those derived from the experi- 
ments on the rotating bars. 

Next we have the experiments on direct tension, 
the results of which are recorded in Table No. IV., 
on page 26] of the present volume, and turning to 
the figures which refer to the trials of iron bars of 
the same quality as those above referred to we find 
that a strain varying from 34,240 lb. per square 
inch to ai/, produced fracture after 10,141,045 ap- 
plications. Herr Wéhler deduces from this that the 
maximum strain capable of being applied an in- 
definite number of times under such circumstances 
may be taken as about 32,100 Ib. per square inch, 
a result which agrees with that obtained from the 
experiments on the resistance to transverse strain. 

This Table No. IV., also—as we pointed out at the 
time of its publication—shows the mannerin which 
an increase in the minimum strain to which a bar is 
subjected enables the maximum strain to be in- 
creased also. Thus it will be seen from the Table 
that when the strain was not allowed to fall below 
25,680 Ib, per square inch in the intervals between 
the applications of the maximum load, a bar of the 
same quality as those above referred to stood 
4,000,000 applications of maximum strain of 
47,080 Ib. per square inch without fracture, this 
maximum strain being but very little below that 
required to produce fracture when the bar was 
subjected to a steady load. In the case just men- 
tioned the variation of strain was 47,080—25,680= 
21,400 Ib. per square inch, a variation of strain 
equal to but five-eighths of that withstood when the 
minimum strain was ni/. 

Leaving for the present the iron bars, let us 
notice the general results obtained with cast steel 
bars cut from axles supplied by Krupp in 1862. In 
the first place, in the experiments with the revolv- 
ing bars (see Table No. VIII. on page 349) it was 
found that when the maximum tension of the fibres 
was 32,100 lb. per square inch—the variation of 
strain in this case being, of course, twice this, or 
64,200 Ib. per square inch—fracture took place 
after 45,050,640 revolutions, and Herr Wohler 
considers, therefore, that the limit of strain capable 
of being applied under such cireumstances for an 








indefinite period may be taken at about 30,000 Ib, 
ops prpaanw bod) anal hios souatee wpe of 
000 Ib. per square . 
In those experiments in which steel rods of a 
similar quality were subjected to flexure transversely 


square inch, the minimum strain being wit, 

took place in one instance after 5,234,200 applica- 

tions of the load, whilst in another case 

not broken after 40,600,000 i of 

same strain. Under these 

Wohler takes the limit of strain which can be im- 

suapeianiet een, on of times as 51,360 Ib. 

per square inch, the variation place between 

this maximum and wii. This verted et strain is, 

it will be noticed, 

deduced as all from the experiments on re- 

volving rods, a result which might have been ex- 
ted from the higher maximum strain in the 


y 
to-lateral flexure (see Table 
on a chee toe the present volume) it will be noticed 
that this material even when unhardened remained 
unbroken after 40,600,000 applications of strain 
varying from 53,500 Ib. woh ey inch as a maxi- 
mum to #i/; while when ned to spring tem 
a bar was subjected without fracture to 36,500, 
applications of load varying from 64,200 re 
square inch to nif. An unhardened bar subj : 
~ thew — piece ets Smt a 

on oke after ‘applications load. 

Altogether,’ ag will ‘be seen by reference to the 
Table already mentioned, afr of ex- 
periments was’ earried ovt©on this cast steel for 
springs and the results obtaineil are very interest- 
ing: One principal objeet of the experiments was 
to ascertain the @xtent to which ‘the variation of 
strain admissible without fracturé, was 
reduced by an ineréase Of the maximum strain on 
the fibres, and with this object sets of bars were 
tested with the same maximum ‘strain but with the 
minimum strains successively inereased as to 
reduce the variation of strain) until ‘a of 
strain was arrived at under which the bars remained 
unfractured even after having stood from 20,000,000 
to over 36,000,000 of applications of the maximum 
load. ‘The results show that fracture was not 
effected with the following variations of load : 


Maximum strain Minimunn strain Variation of 

on fibres in Ib. on fibres in Ib. strain in lb. 

per square inch, per square inch. per — inch. 
53,600 0 500 
74,900 26,750 48,150 
85,600 42,800 42,800 
96,300 64,200 32,100 


These results show that as the maximum strain 
increases there is a steady decrease in the variation 
of strain permissible without fracture. 

We must now return to the steel bars cut from 
cast-steel axles supplied by Krupp, and notice the 
results obtained in those experiments in which 
direct tensional strain was applied (see Table 
No. IV., page 261). In this case, the variations of 
strain which were found to be allowable without 
producing rupture were as follows : 


Maximum strain Minimum strain Variation of 
in Ib. per in Ib A strain in i. 
uare inch. uare inch. per equare inch. 

m5 1,860 sare “$1,868 
85,600 87 450 48,150 


Here, as in the case of the cast steel for springs, 
an increase in the maximum strain is accom- 
panied by a decrease in the allowable variation of 
strain, but this decrease is, it will be noticed, less 
than it was with the spring steel bars. 

Bars cut from cast-steel axles supplied t aka 
were also subjected to torsional strains with results 
recorded in Table No. II., on page 221 of the pre- 
sent volume, and these results agree very closely 
with those derived from other experi on the 
same material. Thus, it was found that the allow- 
able variations of strain were as follows : 


Maximum strain Minimum strain Variation of 
on fibres in Ib. entoen oes bog Oe ed 
uare inch. uare i uare ine! 
nt ‘540 Pin 2.540 ed 77,080 


40,660 0 40,660 
Herr Woéhler states that, from his experiments 
on shearing, he finds that the allowable tension, 
within the limits of rupture should be for shearing 
as compared with direct tensile strains in the pro- 
portions of 4 to 5. Multiplying the results just 
given by 3, therefore, we get the amounts of varia- 





397 
tion 58,850 and 50,825, amounts which agree very 
fairly with those deduced from the on 
rotating bars, and on bars subjected to direct ten- 
sional and to transverse strains. 
or Wea ne 
pod perecnat Be aha ic anagem Paagy ws with 
limits ; it 
the maximum i 
produce fracture under a static 

A. Bare 
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i. many is the weary sigh 
that tells that the scion of the T square is bemoaning the 
fate which drove hiay to hélprin the noble duty of civilising 
the “ gorgeous East.” > 

Owing to the completion of some of the Indian railways 
which were undertaken by companies, reveral engineers 
have lately left this country, for the days of guarantee by 
the Government have passed away, and a new era for the 
construction of all public works by the direct agency of 
the State has It is a pity that India should lose 
the services of such engineers, men who combine profes- 
sional experience with a thorough knowledge of the 
country and the 

The Maharajah Satyapriya has addressed a letter to 
“ all the native princes, chiefs, and rulers of India,” which 
gives expression to very advanced sentiments, and if his 
advice be taken promises an extensive field for engineering 

in the native states of Hindoostan. ‘The follow- 
ing language reflects credit on its writer. 

“In order to raise the condition of our people, one of our 
first duties should be to make good toads throughout our 
dominions, and good bridges over the rivers, and railways 
wherever they will pay. In these undertakings the British 
Government—whenever it can—should, and I doubt not 
will, help us. Many millions of English money are at 
present annually invested in Russian, American, and other 
foreign public works, which, with some Governmen: en- 
couragement, would so the equal profit of the capitalist, and 
the far greater profit of the English asa nation, be employed 
on reproductive pablic works in India. But if the British 
Government cannot or do not so help us, let us do the work 
for ourselves; for communication means commerce, and 
commerce is wealth, good and easy communication with 
the centres of commerce and the sea is also the surest and 


new railways, new roads, 
duced new routes through the country. 
this.” 
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LAYING WATER MAINS ACROSS THE RIVER SCHUYLKILL AT PHILADELPHIA. 





can, of the endless routine work, which is the bane of that , 


service. 

According to the accounts from Bombay, the road | 
steamers lately imported appear to baye succeeded well, 
but at Umballa and Madras complaints are made that when 
a speed of four miles an hour is exceeded they “ prime” 
badly. 

The subject df recent failures in the P.W.D. is still dis- 
cussed by the papers, and manv reasons are brought forward as 
being the cause of the same. A Madras paper calls attention to 
the endless changing from one place to another which is so 
common in all Government departments in India, and very 
properly remarks that you cannot expect an engineer to take 
much interest in a work which has already passed through 
several hands, and in which he may only be engaged for a 
few weeks. This paper might have gone further, and called 
attention to the continual changes which take place from 
ove distinct branch of the department to another; thus a 
canal engineer may find himself transferred to roads, rail- 
ways, barrack buildings, telegraphs, Government secre- 
tarial, or even into the accountant or control departments, 
or in other words from a branch of engineering at which 
he is quite at home to one at which he may have had little 
or no practical experience. This was necessary in old days 
when men were expected to be Jack-of-all-trades in India, 
but that day has passed away, and the Government will 
find that if they wish to carry out their State work rapidly 
and creditably (which ail agree that they do) they must 
make up their minds to put the right man in the right place. 


Inpiaw Pusiic Wor xs.—The Government of India has 
ba t to reduce the expendi- 


orks Department in that Presidency as 
Kev te evtrenchment has 





SUBMERGED WATER MAINS. 

WE recently illustrated an interesting structure,* forming 

a part of the Philadelphia Water Works, and consisting of 
a pipe aqueduct crossing the valley of the Wissahickon, for 
the supply of Germantown. We this week illustrate an- 
other work recently completed for the extension of the 
water supply of the City of Philadelphia on the east side of 
the Schuylkill. To do this it was decided to use the Bel- 
mont reservoir, and it became necessary to cross the river 
with the main. It was at first proposed to adopt the same 
system as had been used at Wissahickon, but this was 
abandoned, and submerged pipes were substituted. The 
system adopted was that of Messrs. Ward and Craven, 
illustrated and described in Enouscenine, vol. vii., page 
105, and a contract was entered into with Mr. Joseph F. 
Ward, who completed the work. The main is 36 in. in 
diameter, and the movable joints permitted it to be sunk 
length by length from barges by the aid of derricks. The 
inside of the bell joints of the pipe is turned to a spherical 
form, the small end having grooves cut around it, to retain 
the lead ; when the pipes are put together the lead joint 
is cast and caulked in the ordinary way. The total length 
of the main is 963 ft., and the greatest depth of water 
25 ft., and at each side of the river a suitable channel was 
cut to receive the main. The perspective engraving shows 
the commencement of the operation, from the east side of 
the river, the other illustration shows the method of pro- 
ceeding with the submergence of the main upon the bed of 
the river. 


Turxtse Rattwars.— The Turkish Ministry of Public 
Works has decided on the “= 
Smyrna and Aidin and Smyrna and Cassaba Railway 

ing an assistant commissioner to the Evans, ~ 
appointment has been a given | to Mr. E. of f Smyrna. 


* See EsGtsEEniso, pe page 348 of of the | present went volume. 
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ALexaspria.—The Khedive has laid the first stone of a 
new port at Alexandria, the construction of which has been 
conceded to Messrs. Greenfield and Co. 


IspIaN ye ina G. Robertson has completed an 
inspection o re, Cannanore, Calicut, Beypore, 
Narakal, Cochin, Alep’ PPey Quilon, Tuticorin, Paumben Pas- 
sage, Negapatam, Porto Novo, and Coconada. He has also 
minutely inspected the systern of back water communication 
from near Beypore to Trivandrum. Mr. Robertson has left 
for Europe, and will resume his duties in Leith harbour until 
the autumn, when he will return to India to prosecute his 
inquiries into the capabilities of the Hooghly, Bombay har- 
bour, &c. 


Treamwass tx Bompay.—The question of laying tramways 
has apparently been decided in Bombay. A committee of 
the bench of justices appointed to ider proposals of two 

vate companies recognised the obuigsages of tramways to 
Peiitete the traffic of crowded thoroughfares and prepared a 
plan of lines in the open streets, but expressed an opinon 
that the corporation should lay and maintain the tramways. 
The bench concurred in the latter opinion ; but remarking 
that the municipality was nant abd in a ition to under- 
take the work, deferred a consi the report. 


Turxisu Stzam Navigation.—A scheme, for the recon- 
Fevaidié Osmainé into a great native Turkish 

Steam Navigation Company, based cn native capital and 
covtucted by the best native management, appears to have 
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MACHINE FOR MAKING PELLET POWDER. 
DESIGNED AND CONSTRUCTED BY MR. JABEZ JAMES, ENGINEER, LONDON. 


In a recent article upon explosive pounds, under the 
head of gunpowder,* we referred to a machine for manu- 
facturing pellet powder which had been invented by Mr. 
Jabez James, of Princes-street, Stamford-street. Having 
been favoured by Mr. James with drawings of the apparatus 
we are now enabled to place its details before our readers. 
Several of these machines have been at work for some time 
past at the gunpowder works of Messrs. Curtis and Harvey, 
Hounslow, where we lately examined them. Fig. 1, of our 
engravings represents a side elevation, Fig. 2 rear elevation, 
and Fig. 3 a pert plan of the apparatus, which consists of a 
strong cast-iron framing, A, and head fixed by through bolts 
to the top of an hydraulic press. B is a table carried on the 
upper part of the ram, C, being a gun metal plate which 
rests on the table, B, and which is fitted with a series of 
punches 250 in number, projecting from its upper side as 
seen in Fig. 1. D is another gun metal plate perforated 
with 250 holes, corresponding to the number of punches in 
the plate, C, these holes forming the moulds in which the 
powder is compressed into pellets. E is the upper table, 
which is also of gun metal, and which has a series of punches 
formed on its underside, their number and position corre- 
sponding with the holes in the plate below them. 

This table is attached to a slide, F, which is worked like a 
slide rest by a hand screw, G,in a guiding frame which is 
attached to the head of the press. H H, are two bars which 
form stops inserted between the lowest and the middle table 
at the front and back. These stops are connected by rods to 
opposite ends of a lever on each side of the framing; the 
levers being connected by rods to levers, I, fixed on a spindle, 
J, which is mounted in bearings at one end of the framing. 
On this spindle are fixed two levers, K and L, the latter 
being sloped at the end, and the former being bent forward. 
By means of these connexions to the stops when the lever, 
K, is pushed over to the right hand they are inserted into 
the space between the lowest and the middle tables and 
when the lever, L, is pushed over towards the left the stops 
are withdrawn from between the tables. M, M, are two 











sliding bars mounted in trough-shaped guides, M!, and at- | 
tached to endless bands, M*, which pass round pulleys | 


mounted in the framing. In mounting the outer of these 


' 
pulleys their pins are fitted in slotted holes so as to allow | 


for tightening. The bands are attached to studs projecting 
from the slide, F. Thus when the slide is moved toward the 
left hand the sliding bars, M, M, are inserted into grooves 
formed within the framing above the middle table and below 


Fics, 


slide, F, with the top tables is now moved towards the left 
by turning the hand screw. Its movement by means of 
the bands attached to dt causes the sliding stops, M, M, to 


bracket, O, fixed to the slide, F, bearing against 
pushes it over to the left and thus causes the stops, H, H, 
to be withdrawn from between the tables, C and D. Thus the 


rising by the stops, M, M, and the upper table is shifted 
away to the left. 

The ram is then allowed to rise, and it pushes up the 
punches in C, and forces the pellets from the holes in the 
table, D, in which they have a Ided an d 
These oe being removed the ram is again allowed to 
descend a distance adjusted by the set screws, P, P, and thus 
to leave a given depth of hole in the middle table. These 
holes are charged to the brim with meal powder, the slide 
with the top slab is drawn back to the right hand, the slid- 
ing stops are by this movement withdrawn, and a bracket, 
Q, fixed to the slide bearing on the lever, K, causes the 
stops, H, H, to be inserted in between the lowest and 
the middle tables. The operation is then repeated, and the 
manufacture of pellet powder is thus carried on. Pellets are 
sometimes made without the upper set of punches. In this 
case, the upper table is fixed sufficiently low to come close on 
the middle one, so that the under surface of the upper table 
forms the top of the moulds. Cylindrical pellets made in 
this way with a flat top and bottom are adapted for forming 
pebble powder, the — being caused to roll over each 
other in a rumble, and thus to have their edges rounded off 
and their surfaces glazed. 

By means of the arrangements we have been describing, 
there is no loss of time as there formerly was in making 
the necessary changes of the stops, nor is there any liability 
to accident from the attendant omitting to make the r 





d compr 





prope! 
| changes of the stops at the right time. His duty is reduced 
| to the simple movement of the upper table, 


alternate 
insertion and withdrawal of the stops being effected by the 
same movement. 


Lowspon AssociaTios of Foremen EsGIwgens ap 
DraventTsmMEN.—The ordinary monthly meeting took place 
at the City Terminus Hotel, on the Srd inst., Mr. James 


| Irvine in the chair. The election of Mr. Jacob Rees, prin- 


the upper table and so serve as stops to prevent the middie | 


table from rising. When the slide is moved back towards 
the right hand the sliding bars are withdrawa from the 
grooves, and thus the middle table is free to ascend. 

The operation of the stops in connexion with the slide is 


as follows:—The three tables being in the position repre- | 


sented in Fig. 1, the stops, M, M, beingjthen withdrawn and 
the stops, H, H, being inserted between the tables, C and D, 
the ram rises and pushes up the two tables while the to 
table remains at rest. Thus the meal powder with whi 

the holes in the middle table had been charged is com- 
pressed between the lower punches which form the bottoms, 
and the top punches which form the tops of the pellet 
moulds. hen sufficient pressure has been applied to con- 
solidate the pellets in the moulds the ram is allowed to 
descend, the two lower table descending with it. The 


* See page 221 of our present volume. 








cipal draughtsman at Messrs. Shand and Mason's, the 
nomination of Mr. George Potter, foreman of boiler makers 
at Messrs. Stewart and Co.'s, Millwall, as ordi members, 
comprised the first business of the sitting. A discussion on 
the subject of the patent laws, induced by Mr. Wise’s admir- 
able paper read at a previous meeting, and published in 
extenso lately in these columns, followed. It was ined, 
in a spirited manner, by Messrs. Walker, Gibbon, Vinicombe, 
Marchant, Stabler, and others; but all the speakers agreed 
as to the absolute necessity of keeping the Law of Patents on 
the Statute Book, in an amen and simplified form. A 
letter of apology from Mr. J. Newton, for non-attendance at 
the meeting, was read, and this also announced his election 
as an Associate of the Institution of Civil Engineers. This 
latter circumstance, the writer stated, was to be regarded, he 
thought, in the light of a compliment to the Association of 
Foremen, as well as in that of an honour conferred u 
iasecit pesvensily, oni Mo “ew cpeenel to fae aateetalionl oy 
the members present at the meeting. The 

terminated at a late hour. 








THE INSTITUTION CONVERSAZIONE. 


Tus Conversazione of Jast Tuesday evening was, as we 
anticipated last week, one of the most successful and novel 
that has yet taken place under the roof of the Institution 
building. 

The articles exhibited made less display than usual, and, 
indeed, the miscellaneous exhibits were not so numerous as 
they were last year. This may be accounted for partly 
because many things which would otherwise have found 
their way to Great George-street, are in the International 
Exhibition building, but chiefly because Mr. Forrest com- 
menced to carry out a new system, which we hope to see 
continued and developed on future occasions. Instead of 
confining himself to a number of exhibits, which, however 
good in themselves, were isolated objects of interest, 
he endeavoured to gather together a certain number of 
models, actual machines, and contrivances, which should 
collectively exhibit a series more or less complete in itself. 
In this he was very successful, and the exhibition of tele- 

and electrical instruments, and of water service 
appliances, gave a special value to the Conversazione. But 
this attempt at sequence gave to casual and careless ob- 
servers the idea that there was an appearance of poverty, 
and a lack of interest in the two days’ exhibition, and as it 
is more than probable that public criticism may be directed 
to this point, it is as well to point out the actual scheme of 
the Conversazione, lest any should be misled by the remarks 
of incompetent critics. 

As regards another part of the collection, we fancy that 
the secretary will obtain that which he so highly deserves 
—unlimited praise. He set himself a most difficult task ~ 
many said an impossible one—and he has succeeded admir- 
ably. As we mentioned last week, he determined that the art 
exhibition should in each picture bear some reference more 
or less intimate to engineering. By this resolution, the 
number of pictures available were comparatively limited, 
and it was only by unceasing industry that he obtained 
so large a number of technical works of art. We may 
very briefly run through this part of the catalogue and note 
some of the leading paintings that were on the walls last 
Tuesday. Conspicuous was Tarner’s Bell Rock Lighthouse, 
made more interesting by the frame beside it, containing 
the autograph lines written by Sir Walter Scott at the light- 
house. The St. Gothard Pass with the Devil's Bridge, by 
Turner, was also there, as well as the Simplon Pass, E. 
W. Cooke was represented by five pictures, and Stansfield 
by about as many. There were also several paintings, by 
Ruysdael, of Dutch engineering works. Bridges and via- 
duets came out wonderfully under the artistic hands that 
had transferred them to canvas. Of the former we m 
mention the Bastewas Bellgn, by &: Chet, & Gees 
subject treated with great skill, and there were paintings 
nearly all the itan Thames bridges by artists 
more or less celebrity. There were a curious pair 
tnres by T. Allom of a 
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excellence of these pictures there is a practical air about 
them, which although tinged with a painter's idealism, 
gives to Mr. Allom a right of priority of idea, if sucha 
right can be said to exist for an idea dating from the time 
of Sir Christopher Wren. We.notice that Mr. T. Dann con- 
tributed a picture—subject Carrying Steam Boilers (Dunn's) 
across the Desert. We do not mention this picture on 
account of its merit; only that it appears to us be a happy 
combination of art and trade. Jn the meeting room there 
were some portraits exhibited, including those of George 
Stephenson, John Rennie, James Watt, and Sir Isambard 
Brenel, Altogether there were 166 entries in the art cato- 
logue, most of which are excellent. We bope that when 
the next Conyversazione comes the idea so well carried out 
this year will be better understood, and that a fuller co-opera- 
tion will enable the 

more attractions than 


The chief novelty of this year's President's Conversarione 
wag the exhibition of telegraph and electical apparatus. 
The centre table contained a collection of the ap- 
peratus at present used in the English system of telegraphs 
kindly leat by H.M, Postmaster-General. In addition to 
these were the new syphon recorder of Professor Thomson, 
several interesting apparatus of Messrs. Siemens and Co., 
and a very beautiful collection of exhibits by Sir Charles 
Wheatstone. As we have already said, we hope that the idea 
of @ yearly speciality in the President's Conversazione will 
be kept up as successfully in following years as it has been 
imaugurated this one. There are many branches of the 
profession which might have their “year.” Railway ap- 
paratus, gauges and measures, mining works, 
might, and probably will, each in its turn, be the leading 
features. This year is unquestionably the “ telegraph year,” 
and being such, we mast, of course, give a little in detail an 
account of the various exhibits which render it famous. 

Sir William Thomson's syphon recorder, which is the 
great telegraph novelty of the day, is a most marvellous 
combination of strength and weakness; and the strength 
and the weakness are so remarkably combined that it pro- 
daces effects which, until its appearance in public, a few 
mooths ago, were totally undreamed of by the most san- 
guine of telegraph engineers. This instrument consists of 
a véry powerful electro-magnet, between the poles of which 
(therefore in a magnetic field of great intensity) is sus- 
pended a core wound with fine silk-covered copper wire. 
This wire is pat in the circuit of the telegraph line, through 
which the signals are received. The reading of the signals 
is effected by means of asyphon of capillary glass tube, 
about 2 in. long, the shorter end of which dips into a dish 
of ink, while the larger bangs down, in front of a paper 
strip moved forward by clockwork. The miniature glass 
syphon is connected by a very fine aluminum wire, with the 
cvil suspended between the poles of the electro-magnet, and 
is moved backwards and forwards as it is deflected to the 
right or the left. To persuade a camel to get through the 
eye of a needle would, under ordinary circumstances, not 
be amore difficult feat than to get ink through the capil- 
Jary tube under ordinary pressure. But the way in which it 
is got through it, and not only got through it, but actually 
ejected in a tiny stream from the lower end of the syphon, 
is by the simple and ingenious expedient of keeping the ink 
electritied to a high tension. It is a well-known fact that, 
when avy liquid is electrified, its particles repelling each 
other, it is enubled to flow through the finest orifice; and 
this fact, judichusly taken advantage of by Sir William 
Thomson, has enabled him to produce a frictionless pen- 
point. The electrification of the ink in the reservoir is done 
by a rotating electrophorus or replenisher, kept in move- 
ment by an electro-magnetic machine. This apparatus, of 
which we shall shortly give our readers a detailed deserip- 
tion, formed last Tuesday night the great novelty of the 
President's Conversazione. 

Next in importance to this apparatus (if we may judge 
by the crowd around it) was the automatic or fast-speed 
telegraph invented by J’rofessor Wheatstone. The exhibit 
consisted of three distinct parts; the perforator, an ap- 
paiatus by which strips of paper are prepared with groups 
of holes representing letters; the transmilter, an apparatus 
through which the prepared peper strips are drawn and 
from which galvanic currents, corresponding to the holes, 
are sent forward into the line, and lastly the receptor, or 
apparatus by which the signals are recorded. ‘The puncher 
or perfvraior consists of an iron case with three keys which 
ere struck down by the operator. These keys work three 
punches which produce holes corresponding to dots, dashes, 
and spaces in the paper strip. The transmitier consists of 
a clockwork which draws the prepared paper forward with 
8 continuous motion by the teeth upon the periphery of a 
spur wheel entering the central line of beles of the paper. 
The holes on the one side or the other represent the positions 
of positive or negative currents. There are two small 
vertical pins which move up and down underneath the paper 
strip, one under one row of holes, the other under the other 
row. When «hole occurs, the pin rises through it, and 
allows the lever to which it is fixed to oscillate far enough 
to make suitable contact with the battery. When, how- 
ever, po hole oecurs, the pin is stopped against the paper 
and no contact is given. The arrangement of this trans- 
mitter is highly ingeuious and the work, from a mechanical 
point of view, does the manufacturer great credit. The 
receptor does mot differ very materially from an ordinary 





ink-recording Morse apparatus. Itis somewhat finer in the 
arrangement of its parts and the various moving portions 
are made studiously as light as possible, a principle upon 
which, there is no doubt, the great success of sensibility 
and fast working depends. 

A set of instr te tomatic writer, puncher, and 
sender, as used on the Indo-European™telegraph line—was 
exhibited by Messrs, Siemens Brothers. This system of 
automatic telegraph differs from that of Professor Wheat- 
stone principally in the paper strip being provided with 
continuous line of holes previously to its being punched 
the holes for giving the currents; and in 
(if we may so term vediad eo west 

ups by punchers a 
anc has only to press one key for each 
of composing the letters of elementary 
apparatus —which was described in Exciwnerine, 
pp. 160 and 169—consists of a piane keyboard, 
many keys as there are lett on 
punctuation, It is so adjusted ry 
of a key suffices to completely punch the required 
letter or cipher, and to advance the paper exactly so far 
as to place it in the proper position for the next signal. 
Practised workers can in this way prepare, for mechanical or 
automatic sending, from three to four letters or other signals, 
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per second. The transmitter used with this system is either | , 


arranged for magneto-electricor for galvanic currents. For 
galvanic currents, the contacts with the alternate holes are 
given by means of a special commutator made in the form 
of a roller or drum cut in two halves, which come together 
in saw-teeth, and fit into one another without touching. 
These halves are connected with the two poles of the 
battery, and as the holes in the paper strip occur at in- 
tervals corresponding to the breadth of the teeth, the con- 
tact spring or brusk falling through a hole makes contacts 
with the alternate holes as the grouping of the signal re- 
quires. The receiving apparatus is a very delicate ink- 
writer, the cores of its eleetro-magnets being made of roils 
of sheet iron. Its speed is capable of being regulated to the 
inductive capacity of the line, so that the greatest possible 
rate of signalling may be attained. The great service 
which this apparatus bas rendered in the overland lines of 
the Indo-European Company is a sufficient proof of its me- 
chanical perfection. 

Next in interest were the two Hughes’ roman type print- 
ing telegraph apparatus, which claimed an unusual amount 
of attention. They contained, however, no novelty, the 


system having been successfully at work for some years. 
The exhibitions of Morse’s apparatus and of modifications 

of his system were especially successful; and as they, in 

common with all the other telegraph apparatus, were shown 


in action, they shared an amount of interest. Messrs. 
Siemens Brothers showed a set of translating instruments in 
connexion with two terminal stations on either side. They 
were so arranged that the translating instraments were 
local working, whilst the terminal instruments were direct 
working ink-writers as used on the Prussian telegraph lines. 
In these receivers a great point of interest was the “flies” 
or regulators used for adjusting the speeds. The Post 
Office also showed Morse apparatus in a system composed 
of two stations each provided with an inking instrument, 
double current key, relay, and galvanometer. The double 
current key as now used by the Post Office is very in- 
«eniously constructed, and the working parts are protected 
by a small glass shade. A line worked by sounders was 
also exhibited and attracted interest. In America, sounders 
are almost exclusively employed, and in England, to a great 
extent, the clerks read by sound even when using the 
recorder. 

So far the exhibition was purely telegraphic, and was 
highly successful. Beyond the telegraphic appliances, 
however, were a very fine collection of testing instruments, 
bells, clocks, and other useful applications of electricity 
and magnetism. Conspicuous amongst these were the 
electric heat measurers of Mr. C. W. Siemens and Pro- 
fessor Wheatstone. ‘That of Mr. Siemens consists of a coil 
of metal wire wound upon a suitable bobbin. ‘The resist- 
ance of the metal increasing as it becomes heated, it is only 
necessary to know the coefficient of its increment, in order 
to tell for any measured resistance what temperature it has, 
A moditied form of this instrument was also exhibited for 
measuring the heat of furnaces. The wire used in this 
case is of platinum, coiled upon a porcelain reel, and pro- 
tected by an outer casing of iron. In connexion with this 
apparatus was shown a very novel instrument for compar- 
ing the currents on the two sides of a differential system. 
It consisted of a double voltameter, the readings of the 
currents being given by the quantities of gas developed in a 
given time. Professor Wheatstone’s electric thermometer 
is arranged upon quite a different principle, and is worked 
by means of his magneto-electric transmitter, as in the 
universal telegraph. ‘The thermometer is on Breguet’s ex- 
pansion principle, and the position of its indicator regulates 
the number of currents which act upon the index of the 
home-apparatus. 

The sympathetic clocks of the same inventor are re- 
markably beautiful. The electric currents are generated 
by a coil of wire on the end of a pendulum, which swings 
backwards and forwards over the poles of two permanent 
magnets. ‘Lhe indicating clocks consist each of a coil of 
wire, in the interior of which is a magnet needle, like a 
galvanometer. When a positive current is sent the needle is 
defected, and the impetus given to it carries it half way 





round, just where the negative current deflects it further 
on and thus keeps it in continued rotation. The needle is 
carried on a shaft, which is provided with a pinion gearing 
into the wheelwork of the hands. For a large public 
building such a system would be invaluable because all the 
clocks in circuit must go simultaneously, and there are no 
contacts to get oat of order, all the coils being connected 
up in one unbroken circuit. Professor Wheatstone’s house 
bells are also very pretty; they require no galvanic 
batteries—which is a great point in their favour—their 
only drawback is that the bells are rung by clockwork, 
which has to be kept wound up. 

Mr. Sax showed an instrament for printing telegraph 
messages as they arrive instead of writing them. It is made 
with a keyboard, the keys of which when pressed upon 
release the printing wheel. Such an apparatus would un- 

be of very great service in some telegraph offices. 
But it would have to fulfil these conditions : the message 
must be printed upon a sheet in lines, and not upon a paper 
strip, and it must print manifold and not single copies only. 
Without fulfilling these conditions apparatus of this kind 
are not likely to be employed; they are expensive, and 
cost more trouble to keep in order than the messages do 
singly to write. But when several copies of press messages 
are required, they would be very valuable. 
One great element of success in this telegraph exhibi- 
tion was that all the instruments were shown, in action. 
Telegraph instruments, like most other philosophical ap- 
paratus, are mere complicated and «<iifficult systems of 
mechanism until they are either thoroughly understood or 
seen in action. Leng verbal explanations are practically 
impossible at a conversagione where eight hundred people 
are moving in and out, and therefore we congratulate the 
President upon the fact that each apparatus was seen alive, 
and each part of it performing its appointed function. 

A powerful electro-magnet, also was exhibited by Lord 
Lindsay, and the following magnetic and dia-magnetic ex- 
periments were conducted with it and some vacuum tubes 
belonging to Mr. Cromwell Varley. The poles of the magnet, 
24 in, square in section, were kept of an inch apart. 
A half-crown placed between the when the magnet 
was not excited, of course dropped instantly through, but 
when the magnet was charged the half-crown was six 
seconds in falling the distance of 24 in. In a second ex- 
periment a small india-rubber tube, filled with mercury was 
placed between the poles, and an electric current passed from 
the battery through the mercury ; a8 soon as the magnet 
was excited the tube instantly took motion, getting out from 
between the poles, and curling itself in the form of the 
letter S, while on reversing the current, the shape of the 
curve was instantly reversed. Next a coil of copper wire 
was placed round the vertical pole of the magnet. When 
the magnet was charged, and a current of electricity sent 
through the copper coils in one direction, the ring of fine 
copper wire stuck fast to the magnet. On reversing the 
electric current, the ring jumped off the pole of the magnet 
some distance in the air. A lighted taper was then passed 
through a hole bored along the poles, the light being 
brought to the space of one-eighth of an inch wide between 
the two poles; as long as the magnet was excited the light 
burned brilliantly, the smoke coming out at the extreme 
ends of the poles, and not rising up directly off the flame, 
but as soon as the magnet was discharged the smoke rose 
straight up and suffocated the flame, which was thus ex- 
tinguished. This experiment showed the dia-magnetic pro- 
perties of warm air. 

Mr. Cromwell Varley exhibited tubes of various descrip- 
tions, to show that the luminous arch was dependent wholly 
upon the magnetism, and independent of the direction of 
the electric current. This arch, discovered by Piticker, 
has been examined by Mr. Varley, and found to consist of 
very attenuated matter thrown off from the negative pole. 
This bas been demonstrated in the following manner: A 
strip of talc ,4,in. broad and 1 in. long, weighing +), of a 
grain, is suspended in the exhausted tube by means of a 
single fibre of raw silk. When the arch is allowed to play 
against this piece of talc it is repelled by it. The luminous 
arch does not burn the silk, yet where it strikes the glass 
tube it makes the tube hot; from which Mr. Varley infers 
“that the electric current passing into the negative pole 
detaches small particles of matter therefrom, which par- 
ticles are thrown off with tremendous rapidity, and con- 
trolled in their course by the magnetic rays forming the 
luminous arch, and that the beat in the glass is produced 
by the concussion of these particles against the solid body.” 
Lord Lindsay, who is now becoming a well-known experi- 
menter, and who has a very large physical laboratory, was 
present, and conducted many of the experiments himself. 
The magnet was excited by a 30-cell Grove battery. 

RaiLways AND RoLiine STock. 

The models relating to railway rolling stock were not 
pumerous; but they included several of considerable 
interest. Thus, there were two contributions illustrating 
the early history of the locomotive, the one being Mur- 
doch’s original model locomotive constructed by him in 
1784, and the other a working model of Matthew Murray's 
Blenkinsop locomotive worked at Leeds in 1812. Mardoch’s 
little model locomotive has a } in. cs linder with 2 in. stroke 
fixed vertically on the top of the boiler which is heated 
by a spirit lamp. The piston rod is coupled to a beam 
vibrating on a fulcrum at one end, a connecting rod being 
led down from the beam to the crank axle. The engine is 
carried on three wheels, the driving wheels being 94 in-, 
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and the single leading wheel 43 in. in diameter. Notwith-| model consisted of a wheel of about 20 in. in diameter, | with the permanent way: ‘The foundation of the rail con- 
standing its diminutive dimension, this little model was/ baving mounted on its periphery a small model railway | sists of @ slightly corrugated Jongitudinal plate Jaid on the 
found by Murdoch to be capable of running at a consider-| carriage, with wheels purposely made out of balance. This | form 


able speed, and it is narrated that.on one occasion when he 
was trying it after dark on a lonely pathleading through 
a churchyard it escaped from him, and was the cause of 
much horror and alarm to a worthyeclergyman who 
encountered it. Of the model of Matthew Murray's 
Blenkinsop locomotive. we intend’ shortly to publish an 
engraving, and we sball, therefore, postpone any remarks 
upon it. ; 

Turning now to more modern contrivances, we midst 
notice a very neatly-coustructed model exhibited by Mr. 
C. F. de Kierzkowski, of 18a, Great Geerge-street, and 
illustrating an arrangement of combined through buffer 
and draw gear, designed by him. Mr: KierzKowski's ar- 
rangemeat may be considered as holding an intermediate 
position between the continuous draw bars, now largely 
used, and the nen-continuous draw gear, still employed on 
many lines. The model exhibited showed the arrangement 
as carried out on some wagons lately constructed for a tine 
in South America, where the central combined coupling 
and buffer system jis adopted. The draw bar, which also 
acts on the bafier rod, is made by Mr. Kierzkowski in two 


small carriage was held in position by a couple of india- 

rubber bands leading from its ends to hooks in the board 

carrying the axle on which the large wheel is mounted, 

On the large wheel being turned the Carriage wheels are | means :of taper’ keys 

driven by friction, and the vibration set up by their rota- | raibis secured perfectly to 

tion shows itself io the to-and-fre movement imparted to | cross ties-couple the rails together at intervals corresponding 

the carriage. with the posi the : 
Mr. J. Chrimes exhibited a model of his apparatus for | hibited, showing a modification of the above. 

enabling the. doorsof all the carriages in a train to be | in fer the 

simultaneously locked or unlocked by the guard. ‘This | corrugated longitudinal plate, 

apparatus, which is the best arrangement of its kind we over 

have seen, was illustrated by us on page 320 of our last | station at Liverpool, for the dondoo ag My ua 

volume, Close by, also, there were exhibited models of | Railway, was exhibited by Mr, W, Baker, 

Loonsisx's sash-bolders for railway carriage windows. Ac- | finished model showed every detail, 

€0 to Mr. Loomis’s plans, there is a recess formed in | span of the roof varies from 223 

the of the sash, and in this recess is placed a piece of | tapering from one end to the other, and . 

wood inclined on its inner side, and having a smail cylin- | partly on a curve. The form of. the roof is segmental, the 
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drical piece of india-rubber interposed between it and the | principals placed 83 ft. apart being heavily trussed. . There 

bottom of the recess. When the sash is lifted and left | are foar rows of lattice girder purlins, and the roof is covered 

free it falls a short distance, and in doing this it causes the | partly with zine plates, and partly with glass, a raised sky~ 
troduced, 


| small cylindrical piece of india-rubber to roll down the | light over the centre of the roof being also in 


parts, which overlap each other at the centre of the length 


of the wagon. 
take hold of a dise or sliding socket strung on the draw 
bar, the arrangement being such that a pull on the latter 


The end of each portion is made so as to | 
| and sustains the sash by friction. 


inclined side of the wedge already mentioned, and thus 
forces the latter outwards against the frame of the dvor, Buivers, Docks, asp Hakpouns. 


The arrangement is a One of the most interesting exhibits of this class was a 


j simple one, but we are somewhat doubtful whether it | model of a “spider,” designed by Mr. Hamilton. Vy Towle, 


tends to reduce the amount to which thé two parts overlap | 


thus bringing the discs together. Between the discs is 
placed the draw spring, which may be either a spiral or an 
india-rubber spring When 
the arrangement is in use the spring receives the eptire 
strain thrown tpem the draw bar, and the latter is thus 
extended longitudinally, the action being so far like that 
of the old nes-eontinuious draw gear; but, whereas in the 
latter the strain pat upon the spring was thrown upon the 
frame of the vehicle, in Mr. Kierzkowski’s arrangement 
the strain is confined solely to the draw bar and its attach- 
ments, the pressure applied to the frame of the vehicle, by 
one of the discs already mentioned coming against a suitable 
stop, being merely that required to move the vehiele itself. 
In this laiter respect the arrangement resembles the con- 
tinuous draw-bar system, So far we have only speken of 
tensional strains, but buffing strains are received in a 
similar manver, the oaly difference being that each section 
of the draw bar, instead of exerting a pull upon the disc 
furthest from the end of the vehicle to which it belongs, 
exerts a thrust u on the dise nearest to that end. We 


, as may be considered desirable, 


shall very probably illus 
shortly; and we sh ll then have more to Say about it. 


Continuous railway brakes were represented by two} 


| Quelch, of Stapleton, exhibited samples of his chairs and | hauls upon the open jaws of the spider, until thev embrace 


working models, th exhibited by Messrs. Budd and 
Holt, showing Mr. N: 
described by us on pa 
other, exhibited by Mr. W. Tijou, representing Mr. 
Barker's ingenious hydraulic brake, of which we published 
engravings on page 111 of this volume. We hope shortly 
to have something to say of the practical results obtained 
with both these brakes, and we need not, therefore, speak 
farther of tiem here. 


Messrs. Wilkin and Clark were the exhibitors of a model 


showing a ten 1 coupled engine fitted with their 
arrangement for allowing the terminal axles to radiate so 
as to enable the engine to traverse 3-chain curves. The 


arrangement is 
tend to illustrate it shortly, we may describe it briefiy 
here. Its main feature consists in the radiating axles being 
made tubular, and 





being each traversed by another axle, 





trate this arrangement of draw bar | 


would continue to act well ander the conditions of ordinary | and described by him on a recent occasion in the course of 
wear and tear. |@ paper upon the construction of the basin of the Pola 

Mr. E. A. Cowper was the exhibitor of a grating to be | Docks in the Adriatic (see Exouvemnine, page 162 of pre- 
used in the smoke-boxes of locomotives forthe purpose of | sent volume). The object of this ingenious contrivance is 
arresting sparks, this grating, instead of being made of wire, | to facilitate the operations of sinking sheet piles in deep 
ag usual, being a simple casting, whether rendered malleable water, and to insure their being fairly driven and keptin.a 
or nét, however, we de not know. The idea-of using cast | true line. The spider consists of a framing suspended from 
gratings for this purpose appears to be a good one. | the staging from which the piles are driven, by two vertical 

Messrs. Saxby and Parmer exhibited a working model | timbers, free to swing, and bioged at their lower ends to 
of their excellent locking gear for facing poiats. In this | the horizontal bars that form the most important part of 
arrangement, the points are locked by a strong bolt which | the spiler. These consist.of two. long timbers placed 
passes through the bar by which the ends of the switch | parallel to each other, and at such a distance apart that 
rails are connected, this bolt being coupled in a simple | the piles to be driven may pass freely between them. The 
manner to a bar which lies along the inner side of one line | rear end is heavily weighted, and the forward end of the 
of rails. The arrangement is such that the bolt cannot Le | timbers, which are somewhat reduced in section, serve aa 
withdrawn without raising this bar, and as the flanges of | jaws toembrace the sheet piles, a few of which it is necessary 
the wheels prevent this bar from being raised when a train | should be driven before the spider is put into operation, At a 
is approaching, the points are, under these cireumstances, | short distance from the end of the jaws a raking strut is 
perfectly locked. Close to this model, also, Mr. T. D, | secured betweeu the horizontal timbers in such a way as to 
Roberts exhibited a set of models of the railway crossings | form a guide in driving the piles. It will. be understood 
as used on the Merthyr and Brecon Railway. | that the whole apparatus is free to swing apen the two 

Mr. A. H. Macnair exhibited a well-executed model of | vertical timber links attached to the staging, and ropes are 


| bis invert permanent way, described and illustrated in the | attached to the front and rear ef the horizontal timber to 


o's simple brake, illustrated and | 
92 of the present volume, and the | 


Mr. W. B. | manipulate it. When brought into use, theforward hawser 


present volume of ExGingeriNe, page 353. 


rail fasienings (see ENGINSERING, page 178 of the present | the sheet piles already driven, and the ‘raking strut before 
He proposes the use of very shallow rails, either | mentioned is bard against the faceof theoutsidepile. Ona 


com : 
volume ), 


| double headed or of a T-section, resting in chairs made | fresh pile being lowered, the end is engaged by, the raking 


| the other extended. 


| of material for the purpose we bave seen, 


i very ingenious one, and although we in- | 
jany other similar arrangement for rail fastenings will, 


with the jaw on one side embracing the rail closely, and on | strut and timber forming @ guide, until the point is brought 
A loose plate is placed upen the top | up by the throat of the spider, which presses against the 
of this extended jaw, one end of it embracing the side of | piles in position ; when the falling weight is applied the 
the rail, and the whole is made tight by a bolt passing | spring in the hawser permits the apparatus to be driven back 
diagonally through the loose plate, and the bottom of the | sufficiently to allow tie passage of the pile, which is, how- 
chair. ln our opinion this is about the worst adaptation | ever, kept perfectly in position until it is home. With 
The Oakley | an apparatus similar to the one now briefly described, the 
bolt (see EXGINEKRING, page 340 of the present volume), | whole of the sheet piling at Pola was driven, under circum- 
shown by Sir C. Fox and Sons, is the most simple fonn ef | stances of peculiar difficulty, and the advantages of the 
lock nut yet introduced. The deubtful utility of this er | arrangement were indisputably. proved, 

Mr. C. J. Geneste, the engineer to the Sutlej Bridge 


| however, probably prevent their istroduction upon any ex- Werks, exhibited a mode] of the sand pumps he employed 


carrying at its ends the cranks to which the coupling rods | 


are attached. 
the inner axle has outsids 
nected in such 
communicated fro 
is free to radiais 


bearings, and the two are con 


the inner to the tubular axle, the latter 
out interfering with the former, which 


is always maintained at right angles with the centre line 
of the engine. [here are other details connected with the 
arrangement whicl we could searcely explain clearly with 


out the aid of an « 
; 


ourselves for the present by stating that the arrangement 
is a very promising one. 

About seven months ago (vide page 336 of our Iast | 
volume), we published av illustrated account of Beuther’s | 


railway axle box, which, after being adopted with very suc- 
cessful results on a number of foreign lines, had been tried 
with equal success on the Metropolitan Railway. 
stated that some of these axle boxes, after running 33,945 
miles, had used on an average but 3 pint of oil per box, 
and after being examined in November last, they were 
again set to work with the original supply of oil which had 
been placed in them in the January previous. On Tuesday 
last, one of Mr. Beuther’s boxes was exhibited by Captain 
Neuhaus, while a model was shown by Mr. Robert H. 
Burnett, the locomotive superintendent of the Metropolitan 
Railway, and from a placard affixed to this model, we find 
that one of the axle boxes mentioned in our former notice, 
had, up to the 13th of May last, ran 58,083 miles with the 
22 pints of oil originally placed in it, and that it wasstarted | 
again with the same oil on the 21st ult., and is still run- 
ning. These are exceedingly interesting. facts, and corre 
borate the high opiniou we expressed of the axle box when 
we formerly described it. 

Mr. John Ramsbottom exhibited a model illustrating the 
disturbing effect of unbalanced railway wheels. This/ 





sving, and we shall therefore content | 


We then | 


The tubular axle has inside bearings, while | 


| foot of the rail. 


| purposes of the special tratlic, without being likely to | when the recoil of the 


Mr. J. E. Lowe shows bis patent cast-iron in excavating the foutidation for that work. A full de- 
chairs and sleepers. This is one of the endless varieties scription and flimstration of them will b@ found on page 41 
that have been plaved upon the original Greaves’ pot- | of the fifth volume of ExotnEeutsa, 

In Mr. Lowe's arrangement the sleeper is formed A model of Saunders’s floating breakwater and harbour 


tended scale. 


sleeper. 


a way that while the revolving motion is| with an opening in the top, and a steel plate or bridge is of refuge was exhibited. It consists of a series of. trian- 


placed across the opening, the sleeper being cast around the gular braced frames, enclosing « number of vertical ecreens, 
ends of the bridge upon which the rail rests, By this which break the force of the waves. “The necessary baay- 
means it is claimed that a certain amount of elasticity is ancy is obtained with pontoons, or otherwise, and the whole 


| 


| given to the permanent way, and one of the great evils contrivance is anchored to the ground, and left free to rise 


which characterise the ordinary pot sleeper is avoided. Mr, | and fall-on the surface. 

Lowe also introduces the bridge plate into chairs of the! In the ball and lobby, same fine models of. bridges and 
commou form. In the cast-iron sleeper the fastening is viaducts were exhibited, by Mr. -C. B. Vignoles, Mr.P. J. 
effected by two projections om the outside, into whieh the | Margary, and Mr. H.N. Maynard, and exam. 
foot of the rail fits, and on the inside by a small bracket | pies of timber viaducts on the Cornwall Railway, and. bow+ 


| fastened to the bridge plate by a bolt, and clipping the | string and Warren girder bridges. 


We do not know whether this is only an ; 
error in the model; if not it would probably be found | NAVAL AND MiaLiTaRY. 
fatal in practical application. In the first place, the bolt i Collectively a very interesting, although. not nurseroua, 
ie not in a good position for removal. or alteration ; im the | series of exhibits was comprised under this head. Mr. R. 
second place, the clip bracket is too slight; and in the |S. Fraser, from Woolwich, sent = very beautiful small- 
third place, from the fact of its being placed inside, it is | seale model of the 35-tom gan; the Monk B kron 
exposed to constant and heavy strain, tending to break it, | Company an equally beautiful model of a Sots me 
aud to displace the rail. Armstrong field gun, mounted on its carrivce, and com- 
Mr. J. Livesey’s exhibits of tram rails were worth ex- | plete in the minutest details; and Sir W. &, Armstrong 
amination, ‘They compri-ed models and full-sized samples | contributed « model of the new-patiern 9 in, Moncrieff gun 
of rails, of which fifty miles are laid for tramways ip Buenos | carriage, In this arrangement the counterbalance..weight 
Ayres. We shall take an early opportunity of illustrating this | is placed in advance of the gun, which is pivotted upon 
sys:em and describing it in full detail, For the present we | side pieces projecting from the balance weight, and to which, 
may content ourselves with saying, that the bearing surface | on the ioner side, the coupling links are attached, the ends 
of the rail is well designed, the groove being ample for allthe | of which engage in the curved paths up which a pe 
explosion to 
tr 


brings the gun 

impede or inconvenience other vehicles. There is, how- position. 

ever, no novelty in this partef the rail, les merit consists | A very interesting collection, comprising, 23 different 
in the simplicity of its fastenings, and the fact that it is | specimens of English and foreign powder, was exhibited by 
entirely independent of the side stone pitching, which can | Mr. F. A. Abel, of the Laboratory, and.Colonel.. Milward 
settle or adjust itself to any extent without interference | contributed a cabinet, showing the progressive stages in 
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the manufacture of small arms. This exhibit well repaid 
examination, as it gave at a glance the numerous processes 
through which the cartridges pass to completion. For 
instance, the manufacture of the bullet was shown, first, 
by a length of lead as it proceeds from the hydraulic press, 
from which the blanks are cut, shaped, milled, lightened at 
the rear to receive the clay plugs, also shown by two or three 
illustrations, and fiaally finished. So with the cartridge cases, 
the cartridge base, the percussion caps, the powder charge, 
&c., until the culmination of all the labour these samples 
iMastrate is made manifest in a section of a complete 
cartridge, and a parcel fastened up and labelled. Henry's 
dammy cartridge is worth a passing word. It is adapted 
especially for volunteer service, so that the men may have 
in firing exercise, something really to load their rifles with, 
and not merely go through the pantomime of loading and 
firing. The result of this will make itself understood when 
rapid firing is really to be executed as at the different 
reviews, when the men unused to the work fail signally. 
The dummy is simply a facsimile of an ordinary cartridge 
made in wood, with a projecting metal base, in the centre of 
which and occupying the position of the percussion cap, there 
is a small rubber wad against which the striker of the rifle 
expends its force without injury Colonel Dixon and the 

War Office supplied a number of rifles including the old 
Enfield pattern, 1853, the Snider, Enfield, the Chassepdt, 
a Prussian needle gan, a Martini-Henry, the official pattern, 
and a skeleton of the same showing its mechanism. The 
Westley-Richards gun was also there. Some examples of 
iron bolts used for armour plates by Colonel Inglis, and a 
torpedo by Captain Harvey, practically completes the list 
in the naval and military section. 

Prominent amoogst the exhibits relating to naval engi- 
neering was a large model of the Goodwin Light vessel, 
shown by Mr. J. N. Douglass. This vessel is 90 ft. long 
between perpendiculars, while the extreme breadth is 21 ft., 
the depth of hold 10 ft. 8in., and the tonnage 19594 tons. 
The height of the main globe above the water line is 58 ft. 
Mr. Ruthven was the exhibitor of four models, one show- 
ing a section of the Nautilus, fitted with his hydraulic 
propeller, and the other showing bis ingenious rudder and 
steering gear. We published an account of the Nautilus 
and her performance on page 235 of our first volume, while 
en page 305 of the same volume we illustrated Mr. 
Ruthven’s rudder and steering gear. Close to Mr. 
Ruthven’s models were three, shown by Mr. P. J. Messent, 
one of these representing the steam ferry boat Durham, 
running between North and South Shields, and the two 
others showing arrangements of screw hopper barges used 
by the River Tyne Commissioners. 

“Mr. H. B. Young was the exhibitor of a very well exe. 
euted model, showing an arrangement of feathering screw 
propeller designed by him. This screw has a spherical 
boss having sockets formed in it for the inner ends, or 
stems, of the blades, the arrangement being such that these 
stems each pass almost through the boss, one on each side 
of the shaft. Each stem has formed on it a pair of lugs or 
arms, and in putting the propeller together each blade after 
its stem is introduced into its socket is turned partly round, 
so that one of these lugs comes above and the other below 
the shaft, thus forming an efficient lock. The feathering 
action is effected by a sliding nut, which is moved to and 
fro along the shaft by a screw contained within the boss, 
and which acts upon one arm on the stem of each screw 
blade thus turning the latter. The screw for shifting the 
nut just mentioned has a socket formed at its forward end, 
and it is worked by a square ended spindle which can be 
projected through a stuffing-box in the stern post, so as to 
enter this socket when the propeller is brought into the 
proper position. The whole of the details of the feather- 
ing gear have been very well worked out by Mr. Young, 
and the arrangement is altogether a very simple and sub- 
stantial one. 

Messrs. Harfield and ‘Co. exhibited a very neat little 
model of their well-known steam windlass, as well as a 
model of a double-cylinder capstan engine with reversing 
gear, and one of a double screw steering apparatus. We 
hope to have an early opportunity of illustrating one of 
Messrs. Harfield’s steam windlasses, and we shall therefore 
say no more about their exhibits on the present occasion. 

‘On one side of the Hall Mr. Arthur Paget, of Lough- 
borough, showed in action his ingenious gipsy winch, of 
which we spoke last week, and of which we publish an en- 
graving and description on the present page and page 
404. This being the case, we of course need not enter 
into particulars of it here. 





Samrrarny ENorxeerine. 

Next to the excellent display of electrical and telegraph 
instruments exhibited in the centre of the theatre, the col- 
lection of objects connected with the water service was the 
mest complete and extensive in the Conversazione. It was 
a somewhat bold experiment on the part of Mr. Forrest to 
make so conspicuous a series of subjects solely connected 
with so commonplace and comparatively bumble a matter 
as that of domestic water supply, but he judged rightly in 
regarding it as a matter of the utmost importance, and of 
bringing under the notice of the visitor to the Conversazione 
a large selection of the apparatus designed for the better 
distribution and the economy of water. Conspicuous 
amongst the series was a water-closet trophy with various 
arrangements of cisterns, valves of many descriptions, and 
numerous waste preventers. It need scarcely be said that 








GIPSY WINCH. 
DESIGNED AND CONSTRUCTED BY MR. ARTHUR PAGET; ENGINEER, LOUGHBOROUGH. 
(For Description, see Page 404.) 


a great amount of skill and ingenuity displayed itself. 
Messrs. Lambert and Sons exhibited a regulating supp’y 
cistern, constructed to contain the largest amount of water 
which it is intended shall be drawn off at a time. By 
means of two valves, one opening and closing the outlet, 
and the other the inlet pipe, it is arranged that while 
water is being drawn off none can enter through the con- 
stant supply inlet, ;but the instant the drawing off ceases, 
the loss is made good from the inlet valve until the cistern 
is again full, The same manufacturers also showed several 
different classes of intermittent and fixed quantity taps, 
all more or less ingenious and effective for the economy of 
water in constant service. Water meters were plentifully 
represented ; there was Siemens's high-pressure water meter, 
and Berrey's patent meter, with a fraud detector union 
joint. The Flaid Meter Company also showed their turbine 
meter, illustrated and described by us on another page of 
this number, and there was the Kennedy water meter sent 
by the company bearing the same name. 


MecnanicaL Encixeerine. 

In those departments of mechanical engineering not in- 
cluded under the preceding heads, the most novel exhibit 
probably was the valveless steam engine, shown by Messrs. 
H. J. H. King and Co., of Glasgow. Of this engine an 


engraving and description will be found on the opposite | 
a sectional | 


page. Another interesting exhibit was 
model of the steam pump designed by Mr. Alexander 
Baumann, and illustrated and described by us on page 296 
of our last volume. This pump has, as we explained when 
we gave an account of it, only two moving parts, and the 
action of these parts was very clearly shown by the model. 
The latter, like the model of his other pump exhibited by 
Mr. Baumann last year, was made of wood, and represented 
a half-cylinder, piston, valve, &c., the whole being closed 
by a plate of glass, and being driven by a bellows worked 
by hand. This is a very ingenious arrangement, and 
answers its purpose perfectly. The model showed that the 
pump started freely, whatever position the piston might 
occupy at the time. 
Mr. T. Jennings showed a model of an engine fitted with 
a pair of auxiliary conical valves for facilitating the escape 
of the steam during the exhaust stroke, these valves being 
alternately opened and closed by an eccentric. The 
arrangement is but a clumsy mode of obtaining an end 
which can be attained equally well by more simple means 
in ordinary use. Mr. Bourne exhibited one of his neat 
spherical governors illustrated and described by us on page 
212 of our last volume, and Mr. F. W. Kitson showed a 
model of Dawes’s self-sustaining pulley blocks. In this 
pulley block the hoisting chain is passed over a chain wheel 
formed round its periphery, on each side of the 
chain groove, teeth into which a worm gears. In using 





the pulley the worm is turned by means of a hand chain 
passing over a chain wheel fixed on the same axis. 

Of equilibrium slide valves two models were exhibited, 
the one, shown by Mr. F. W. Kitson, representing Dawes’s 
equilibrium slide valve, of which we gave an illustrated 
account on page 223 of our eighth volume, while the other, 
exhibited by Mr. D. Halpin, showed Smart’s slide valve, of 
which we published an engraving on page 74 of the present 
volume. Near these models, also, was one of Behren’s ro- 
tary engine and pump, already described in our pages, and 
which, we believe, is now being largely introduced by 
Messrs. Appleby Brothers, who are the makers in this 
country. 

Captain Bolton was the exhibitor of some of the 
“crowns” of the diamond rock-boring machine, which has 
several times been noticed in our pages, of which we pub- 
lished an illustration on page 405 of our ninth volume. 
We hear very good accounts of the performance of these 
machines, and we understand there is a strong chance of their 
being employed on some of the important tunnelling works 
about to be carried out on the Continent. As most of our 
readers are probably aware, the diamonds by which the cut- 
ting is performed are fixed at the end of a tubular tool, which 
has a revolving motion imparted to it. An annular hole is thus 
eut, a central core being left, which is broken out from 
time to time. The fact of a core being obtained in this 
way has led to the machine being employed with great 
success for prospecting ; as instead of furnishing a mere 
mass of dust, as is the case with the ordinary boring tools 
it enables a solid sample to be cut from the heart of the 
rock—a very important matter. The end of the boring tool 
with the diamonds set in it, is termed the “crown,” and 
one of the crowns exhibited on Tuesday last hed cut 
2000 ft. through hard stone, mostly millstone grit, without 
becoming used up. The stones in this crown, however, 
were of exceptionally good quality, and the amount of 
work done by them is far above the average. 

The machines and models sent by Mr. J. M. Napier 
were, as may be expected, conspicuous for the beauty of 
their workmanship and the ingenuity of their design. The 
automatic weighing and classifying machine for coins and 
counter blanks, actuated by a turbine, was one of a number 
about to be sent to a foreign mint. It would be impossible 
within the narrow limits at our disposal to attempt a de- 
tailed description of this machine ; we must therefore con- 
tent ourselves with noticing its functions. The apparatus, 
standing upon its own base, and independent of the build- 
ing floor, to prevent the inaccuracy arising from vibration, 
is enclosed within a case having glass sides and a metal 
top. The coins to be weighed are passed down a feeding 
trough through an opening in the cover upon the weighing 
table, and, by a most delicately-adjasted balance, the 
weighing table remains stationary, rises or falls, as the coin 
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*s just, light or heavy; if the former, the feed movement 
which pushes the coins forward one by one to be weighed 
advances with a second coin, the first is thrown off, and 
passes down a hopper into one of three openings leading 
into its proper drawer below. If the piece is too light the 
slight difference of balance shifts the hopper over another 
opening, and if too heavy over a third, the coin being 
always pushed off and sent into its proper receptacle, In 
this manner the coins or blanks are weighed and sorted at 
the rate of 30 a minute, a higher speed being impracticable, 
lest the perfect accuracy of the machine should be dis- 
turbed. 

A working model for paper perforating, also by Mr. 
Napier, shows the process employed for punching out the 
minute pieces of paper around postage stamps, &c, It is 
merely a small vertical frame in which a crosshead, moved 
by a lever, raises and depresses the punch block, in which 
are set the small punches working into corresponding dies 
below. There is also a set of tools employed in stamp per- 
forating at Semerset House, 

The utmost accuracy of workmanship is necessary in the 
execution of this work, and the drilling of the dies and 
punch plate, the preparations and finishing of the punches, 
and the repairing of both punches and dies after they get 
out of order (and they require renovating after three weeks’ 
work), is a labour which can be performed only by those 
who have made a speciality of this and similar delicate and 
exact mechanism. 

Of a different class is the self-registering ship’s compass, 
also by Mr. Napier. This compass carries a card, or rather 
a very thin paper disc, graduated in the usual manner, and 
having its surface divided up by a series of coneentric 
circles placed at very short intervals apart. This card, 
mounted on a spindle, is in connexion with clock work 
below, so adjusted that the spindle and card rise once 
every three minutes suffciently high to strike the finger of 
a smal] detent which moves a ratchet wheel through the 
distance of one tooth. This ratchet wheel is mounted on 
a horizontal shaft which goes across the case of the com- 
pass above the card, from the ratchet wheel to the end on 
one side, the shaft has a spiral cut upon it, on which moves 
slowly forward a small carrier holding a sharp point. 
Now, when the period of ascension has been completed, and 
the spindle carrying the card rises up, the latter comes in 
contact with the metal point, and is perforated, at the same 
time the ratchet is moved, turning the wheel to the extent 
of one tooth, and advancing the point minutely, so that 
when the next period of ascension comes, a puncture is 
made on the card somewhat nearer the centre. In this 
way the course a vessel takes is clearly marked out, and 
as it takes 24 hours for the pointer to travel from the 
periphery to the centre, a fresh card is put in every day 
when the clock is wound, and the pointer run back to its 
normal position. Lastly, we may mention among Mr. 








Napier’s contributions his model of a flat surface printing 
press in which the ink distribution is most beautifully 
effected by an intermittent motion given to the table carry- 
ing the forme, and the means of actuating the press by a 
knuckle joint arrangement of lever. 

Mr. W. Prowett was the exhibitor of a knitting loom 
of unpromising construction which we cannot describe here. 
Messrs. J. Storey and Sons showed one of Ashton and 
Storey’s ingenious continuous indicators and steam power 
meters, illustrated and described by us on page 65 of our 
eighth volume, and Messrs. J. Bailey and Co., showed a 
variety of useful exhibits including simple alphabetical 
telegraph instruments, a speed indicator for engines, and a 
reservoir recorder for indicating the rise and fall of water 
in reservoirs. Lastly, we must notice a model exhibited by 
Mr. J. C. Cole, of Goodman’s ore crushing machine in 
which the ore is subjected toa kind of che action re- 
sulting from its being brought between a fixed jaw and a 
jaw having a to-and-fro combined with an up-and-down 
motion. 


MISCELLANEOUS, 


Mr. C, Greaves exhibited a model miscalled a campanile, 
and intended as a water tower, designed for and erected by 
the East London Water Works Company at Sunbury. 
The height of the tower is 246 ft. Gin. A model of Hoff- 
man’s patent kiln was exhibited. M. Vitalle de Michele 
sent his cement testing machine, an illustration and de- 
scription of which will be foynd on page 465 of the tenth 
volume of ENGINKERING, consists of a suitable frame 
upon which is hinged—above a short lever connected with 
the upper jaw, and below a quadrant connected with the 
lower jaw. Attached to the short upper lever is a long 
arm carrying two weights and an index, the end of which 
moves on a curved graduated scale struck from the centre 
on which the index turns. Gearing into the quadrant 
isa screw actuated by a hand wheel. When the cement 
samples, moulded to the proper form, are placed in the jaws 
the quadrant is lowered, drawing with it the upper 
and so raising the weight. As this is thrown out, the 
age increases until the cement breaks, and the 
but leaves behind it the index standing at the point 
ture which is indicated on the scale. The model 
paratus for taking and registering votes by ballot, 
Mr. J. Haddan and Mr. J. Imray, is a well finished 
work, and of an ingenious arrangement. We have 
alluded to the plan in these pages, and may 
describe it as a narrow chamber, with a door at each 
through one of which the voter enters, and out 
the other after having recorded his vote; the 
candidate is inscribed on the wall ef the chamber, 
neath each name the handle of a lever projects, and 
pressed by the voter, the action setting in motion a 
which records the number of votes given, the handle re- 
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maining : apparatus arranged 80 as 
allow two or more levers to ye em so that more 
than one candidate can be voted for if desired. The official 








KING'S “ VALVELESS” ENGINE. 

Amonest the exhibits at the recent Conversazione of the 
Institution of Civil Engineers which we are enabled to 
illustrate this week, is the valveless steam engine of which 
engravings are anvexed. This engine is one — 
by Mr. H. J. H. King, of the firm of Messrs. H. J. H. 
King and Company, of St. James’s Works, Glasgow, and 
its construction will be readily understood from the an- 
nexed section. The piston, it will be noticed, is made very 
deep, and has four ports formed in it, two on each side. 


= 


passage leading to the under side of the wh. 
In the same way, of the two lower ports one leads to the 


cates with a passage leading to the upper side of the piston. 
The cylinder, also, has two ports formed in 

other at the middle of its length, one of these being the 
inlet and the other the outlet port. 

Supposing the piston to be at the bottom of its stroke, 
in the position shown in the section, the action will be as 
fellows: The steam enters by the inlet pipe, 1, and passes 
down the passage cast in the piston, filling the cavity, 2, in 
the latter, and the clearance at the bottom of the cylinder. 
This admission of steam causes the piston to rise, when, 
with the proportions shown, the steam will be cut off at 
about one-eighth of the stroke, the steam then 
until at about thirteen-sixteenths of the stroke, the bottom 
port, 5, in the piston begins to opén to the outlet pipe and 
the exhaust commences. A little later, at about seven- 
eighths of the stroke, the lower piston port, 3 
to the inlet pipe and steam is thus admitted to the upper 


ward stroke, The exhaust ports are made sufficiently large 
to reduce the steam pressure in the cylinder to very little 
above that of the atmosphere before they close, the remain- 
ing steam being then compressed and assisting to fill 
clearance spaces. In making high-pressure engines on 
plan to run with a piston speed of 200 ft. per minute or 
upwards, Messrs. King and Co. make the width of the steam 
ports equal to about one-eighth, and that of the exhaust 
ports equal to about three-sixteenths of the stroke ; but, 
owing to the variation of piston speed at different parts of 
the stroke produced by the crank motion, each steam port will 
be open for about 44 per cent., and each exhaust port for 
about 52 per cent. of the time occupied by each revolution. 
constructed 


economical performance, as far as the 
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engine. The principal effect of the early closure of the 
haust port during the exhaust stroke which takes place 
Messrs. King’s engine, is to reduce the power which it is 
to develop in a cylinder of given size. The greater 

of the power expended ia compressing the steam during 


exhaust stroke, is given owt again during the steam | 


e, the precise proportion between the power absorbed 

that regained depending, as we have explained on 

former occasions, upon the relative ratios of compression and 
of expansion during the exhaust and steam strokes. 

Mevsrs. H. J, H. King and Co. inform us that the non- 

ing engines constructed on the plans shown in our 

engraving are found to compare favourably as regards 

economy with ordinary non-condensing engines having 


and 31 ft. to top of gable. The tool shops are 15 ft. high 
to springing, and 26 ft. to gable; and the repairing shops 
are 27 ft. to springing, and 40ft. to gable. In the draw- 
ings Fig. 2 is a general sketch of the front of the shops; 


lis a section through the repairing shops, showing the con 

struction of the roofs and the wails; it shows also the 
position of the gantry running actoss the shop, details of 
which are given in Fig. 11, Figs. 13 to 15 are details, to 
a larger scale, of the roof. Figs. 7, 8, and 9 are front and 
| side views and sections of the carriage shed, and Fig. 10 is 
) another section through the repairing shops. 

| We have selected these shops for illustration, not on ae- 
| count of any special merit in their design, although they 





Figs. 3, 4, and 5 plans of the carriage sheds, Xe. ; Fig. 6 | 


single slides cutting of at about five-eighths or three-fourths | are excellently adapted for their purposes, but because they 
of the stroke, a class of engine of which so many are now | are first-rate examples of concrete construction, We may 
made for various purposes ; while they have the advantage | mention in conclusion, that the other day some of the con- 
as compared with these engines of haviog no slide valve, | crete walls fell in consequence of the lower portions, which 
eccentric, valve spindle, or valve spindle stuffing box, and | are set in lime comerete, not having been properly supported, 
they are, moreover, capable of running in either direction. Ultimately the ground level will be some feet higher than it 
When applied to steam cranes, therefore, small pipes with | is at present, and it was intended to put in lime conerete up 
cocks for admitting steam to either the top or bottom of the | to the futur level of the ground, care being taken, of course, 
cylinder for starting, replace the ordinary link motion with | that this concrete should be supported by the ground being 


| Secenany Sie we sect Sapens Sis gecianee sani ae Se 4 

@ experiments, we 
may mention, was a Jin. white rope, and in all the experi- 
| ments, exeept the last, the winch was worked by one man, 


' tabular form. The rope used in all 


; 


while the rope, as it left the barrel, was gathered in by « 
second man, In the last experiment the handle proper and 
, the lengthening bar were arranged to form a kind of cross 
handle, the lengthening bar being worked by one man, 
while the other worked the ordinary handle, and also gathered 
in the slack. The diameter of the smallest part of the winch 
barrel wes 4f in., und the results of the experiments were as 


fuliows : 
Radius of handle, or 
Strain put upon the of handle and 
rope, or load lifted. lengthening lever. 
ews in. 
12 : 10 In these experiments 
24 wb. the handle was 
3 os ORLY turned in the ordi- 
15 20 =e mary way. 
18 44 these experiments 
20 the handle was 
and worked with a re 
31 ciprocating move- 
t ent. 


As we remarked last week, these experiments showed de- 


15 


a very considerably saving of cost. Messrs. King state 
that the arrangement we have described will give better 
comparative results with condensing than with non-con- 
densing engines, and if the proportions are properly chosen 
there is good reason for supposing that this willbe the ca¢e. 
In large engines means are provided for varying the amount 
of clearance at will, and the ports instead of being cut com 

pletely through the cylinder consist of a number of small 
holes over which the piston rings pass easily. Altogether 
the engine is a very simple and ingenious one, and we shall 
be glad to hear further particulars of its performance upon 
a large scale. 


THE METROPOLITAN DISTRICT 
RAILWAY. 

So early as 1868, a preliminary arrangement was entered 
into between the Metropolitan and the Metropolitan District 
Railways, by which it was decided that the former should 
work the traffic of the latter for a term of years, at a rate of 
45 per cent. on the receipts. This agreement terminates on 
the ist of July next, and owing to various misanderstand- 
ings between the two companies, which apparently have been 
rapidly increasing of late, it has been resolved that it should 
not be renewed. Moreover, the Metropolitan District Com- 


made up as the work went on. . Thia, as it happens, was 
| neglected, and naturally this concrete yielded when the 
superincuibent weight of the mapper walls came upon it. 
It may be noticed that the cement conerete fell in almost 
unbroken masses, proving its exeellesice for the purpose 


to which it is being apy lied. 


PAGET'S GIPSY WINCH. 

We last week gave an account of some interesting experi- 
ments carried out at the International Exhibition, on a new 
| form of gipsy winch designed by Mr. Arthur Paget, of Lough- 
| borough, and in fulfilment of a ise we then made, we 

now publish on page 402, engravings of this winch, which 
| will explain its mechanical construction — Referring 
| to the section, Fig. 2, it will be seen that the winch con- 
| sists of a hollow barrel, mounted so as to revolve freely on a 
| fixed axis, the barrel being provided at the larger end with 
| the usual ratchet wheel and pawl. Instead, however, of the 

barrel being driven by gearing in the usual way, the winch 
| handle is attached in the manner we shall describe presently, 
| to a kind of cap revolving on the axis within the smaller end 
|of the barrel, as shown in the section. This cap, which is 

shown detached in Fig. 3, is furnished with a pair of pawls 
| which are pressed outwards by springs, and which are thus 
| caused to engage with ratchet teeth formed within the 

smaller end of tne barrel, as shown. The pawls, it will be 


| 


cisively the great range of power which Mr. et has ob 

tained by very simple mechanical means, ate enabling 
a man to apply his power to the best advantage. The winch 
is altogether admirably adapted in all its details to the work 
it is intended to a. and we expect to see it com- 
largely into use. We should mention that, in addition to 
being shown at the International Exhibition, the winch w 

have deseribed was also exhibited at the Conversazione at 
the Institution of Engineers last Tuesday evening, where i: 
attracted much attention. We should also state, in conclu- 
sion, that this as well as Mr. Pagot’s blocks and 
cleats, former! i by us, are being introduced in the 
United States by Mr. Hamilton E. Towle, of New York. 


BROWN’S COKING BLAST FURNACE. 
s - a THE Eprroz or Exatygraine. 
1R— concluding paragraph of your description 0: 
this — you _—** f Brown has Saplored aad in- 
ui! ually wi . Ferrie has struck out a new 
ele of blast furnace construction.” 

Having Mr. Ferrie’s specification before me, to which I 
reter you, I find the third modification of his patent is 
identical with Mr, Brown's patent, and it would appear his 
ingenuity has only been exercised in introducing as shown 
in your woodcut a few unnecessary pieces of apparatus with 
the view, evidently, of palming on the public a new construc- 
tion of blast furnace. The other two modifications, as de- 











pany consider that they can work their line with more | noticed, are not hinged on pins, as is usual, but their inner | scribed by you without illustrations, are beyond a doubt 


advantage to themselves and to the public than has hitherto 
been dione. 

New eggines and rolling stock have therefore been con- 
structed, and the carriages and some of the engines have 
been delivered. It was, of course, necessary, also, to com- 
plete carriage, running sheds, and repairing shops. These 


buildings have now been in progress for some little time, | 
near the Addison-road, just to the north of the West | 
Brompton Station, and west of the West London Railway | 
extension. It wasof great importance that these shops | 
should be at once economical, throughly efficient, and that | 


they should be rapidly completed. To this end it was de- 
cided that they should be made in concrete, and a contract 
was signed by Messrs. Kelk, Waring Brothers, and Lucas 
last April. 

The general arrangement as well as the details of the 
shops are shown in the two-page engraving accompanying 
thisnumber. They are approached by a single line, connected 
by @ cross-over road to both lines of the Metropolitan Dis- 
trict Railway close to its junction with the West London 
Railway, near Addison-road, The plan, Fig. 1, is not suffi- 
ciently extended to show the junction. This single line, 
after passing by the coal and coke stage, shown in Fig. 1, 
divides into two, and then into foar branches, which traverse 
the running shed (Figs. 1 and 5), and make a connexion 
by means of a traverser with four lines of rails in the 
repairing shops (Figs. 1 aod 4). From the main single line 
before mentioned, two other branches proceed, one a short 
siding by the coke stage, for coal wagons and so forth, the 
other a main through line running in front of all the shops 
and sheds. It will be seen from Fig. 1 that there is a cross- 
ing from this to the coke siding, and a loop in front of the 
repairing and running sheds, and the carriage sheds. Be- 
sides this pair of rails there are two other lines extending 
all along the frontage of the shops, and useful for standing 
room for making up, &c, It will be noticed, too, that en- 
gines and carriages can be removed freely irom one part of 
the shop to another without interfering with the standing 
room. The dotied lines, Fig. 1, show that when an extension 
of the shops is desired it can be effected without any incon- 
venience to the existing structure. The arrangement of 

ill be understood from the plan, where it will 
t the running sbed is the first of the series, 
lollowed by the repairing shops, the smiths’, and tool shops; 


then comes the carriage shed, with the four lines of rails in | 


front of it, covered over with a light roof. The following 
are the leading dimensions of the buildings : Carriage shed, 
256 ft. by 75 ft.; the outside shed of same, 256 ft. by 52 ft.; 
ee 45 ft. by 60 ft.; the tool shop, 81 ft. 6 in. by 
t.} the repairing shops, 108 ft. by 60 ft. ; the runn 
shed, 165 ft. by 60 ft. st 
The walls of all the buildings “y of concrete. 18 in. 
with piers 


thick, and ft. by 8 ft, or 4 ft. 
wide, pe ome g tay rg Rn Yeody The walls of 
the carriage and running sheds are 18 ft. high to springing, 


| ends fit freely into sockets cast on the cap, as seen in Fig. 3. 
The springs also, which are of brass, are so mounted that 
| their ends are free; and altogether these parts appear fitted 
} to stand the roughest service without chance of failure. 

| ‘Turning now to the handle, it will be seen that the radial 
| Portion of it passes through a pair of stirrups cast on the 
}eap already mentioned, and it is kept in place by studs 
entering holes formed in it—a spring arranged as shown, 
keeping it from slipping off these studs. Stud holes are 


| working the winch, and as we explained last week, he is thus 
| able to employ that best suited to the work to be done. So 
| far we have supposed the winch to be worked by turning the 
| handle in the ordinary way, the ratchet movement with 
| which the cap is fitted not coming into play. To obtain the 
| maximum lifting power from the winch, however, the rotary 


movement is abandoned, and the handle is worked up and | 


| down with a pumping motion, the upward stroke being made 


| against the resistance, and the barrel being then rotated by | 
the pawls with which the cap is fitted. It has been proved | 


| by experiment that a man working a 20in. handle with the 
| pamping motion just mentioned can exert five times the 


fting power that he can develop by turning it in the ordi- | 
|nary way. Besides this the reciprocating motion enables a | 
further lifting power to be obtained by applying a lengthen- | 
| ing lever to the handle, whereas, so long as the latter is | 
| turned, it is impossible to materially increase its radius | 


beyond 20in. with advantage. The lengthening levers 
| supplied by Mr. Paget to hig winches are simply made with 


| a socket which fits on one end of the ordinary handle. 
We now come to the mode of oiling the winch. Winches 


} and similar contrivances on shipboard are apt to get lubri- | 


| cated in a very desultory way. On the one hand they are 
| apt to get neglected when not in use, and on the other, 
sailors, when they do oil them, are apt to supply the Jubri- 
eating material with a lavish hand, the result being grease 
; Spots on the decks, and a disturbance of the equanimity of 
| the captain and his officers. To avoid these undesirable 


formed in the handle at Sin. piteh, and by compressing the | 
spring and slipping the handle through the stirrups, the | 
radius can be altered from i0in. to loin. and 20in. Three | 
| different degrees of leverage are thus given to the man | 


exactly in the same category. 
Mr. Brown tries to sail clear of Mr. Ferrie’s patent, by intro- 
| ducing the coal direct into the furnace proper apart from the 

ores and flux, but unfortunately for him he has been antici- 
| pated in this, for on Mr. Ferrie’s specification I find it stated 
| that his furnaces are “suitable for operating upon raw or 
uncalcined iron ores either carbonaceous or argillaceous.” 

Though this had not been specially mentioned in Mr. Ferrie's 
| patent, it must be clear to most of your readers acquainted 
with iron smelting that, treating the coals as Mr. Brown 
proposes to treat the ores would be advantageous, and would 
if so treated render nearly all Mr. Brown’s apparatus un- 
necessary and the full saving obtained, as that likely to be 
| got from Mr. Ferrie’s third modification. 
| Mr. Ferrie, I understand, is preparing to test in a small 
| furnace his third modification, at te t so said the Glasgow 
| Daily Mail of 2nd May last, and the description given in 
| that paper of the modus operandi ap to me, in almost 
every respect, similar to that patented by Mr Brown. 

I remain, Sir, yours truly, 
June 5, 1871. Pare Prar¥. 








TELEGRAPH TO Cuisa.—According to telegrams received 
last Monday, we learn the China Cable was successfully laid 
to Hong Kong on the 3rd inst. Cable testing perfectly. 

* Tas Mersey Approacues ar LiverPoor.—At a meeting 
of the Council of the Liverpool Chamber of Commerce on 
Monday a resolution was adopted, on the motion of the 
President, Mr. W. B. Forwood, declaring that, in considera- 
tion of the unproductive expenditure of 6,000,0002. and up- 
| wards which the dock board had been compelled to make at 
| Birkenhead, and the necessity for keeping down the dock 
| dues, it was, in the opinion of the Council, desirable that the 
dock board should limit the outlay upon dock ap 

to the obligations which might be imposed u them in 
consenting to carry out plan E (143,5002.). r. Patterson, 
who seconded the resolution, complained of the partial way 
- which the en estate was administered, the interest de 
the importers and exporters being toa t extent sacrifi 
to those of the shipowners. . _s 


results Mr. Paget has made his winch self-lubricating, the | 


| Each time the barre! revolves a portion of the oil is carried 
| round with it, and this running down the ends on to the 
bosses passes into grooves formed in the fixed axis, as shown, 
| these grooves lubricating the bearings. One of the grooves, 
| it will be noticed, em nearly the entire length of the 
bearing, and it thus allows a small quantity of oil to leak 
through to lubricate the pawls with which the eap is fitted. 
To prevent the oil from escaping when the vessel is layin 
overor rolling to any great extent, the end bosses waned 
some distance into the barrel, and the latter might thus be 
turned right on end without any oil passing directly to the 
bearings. This simple arrangement for lubricating 1s found 
to + exceedingly well in practice, and’ saves much 
trouble. 

we gave, last week, a full account of the experi- 
Savane at ce Internations! Exhibition with the viaeb 


we have just described, yet it may be convenient, for re- 





barrel containing a supply of oil sufficient to last a voyage. | 


A New Txtrerara Compayy.—A company has been 
formed at Berlin under the title of the German Union Tele- 
graph Company, to carry out the provisions of a concession 
| granted by the Imperial German Government, and with the 
| concurrence of the English Post Office Telegraph Depart- 
; ment. A cable with four conductors is now being manufac- 
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METROPOLIS WATER BILL 

Tue Metropolis. Water Bill was originally set 
down for second reading in the House of Commons 
for the 17th April last, and after having been post- 
poned from time to time, the original Bill was with- 
drawn, and leave was obtained from Parliament for 
an amended one to be substituted. The great 
importance of the subject dealt with in the Bill, 
not only as regards the health of towns generally, 
but also with reference to the personal interests of 
individuals, demands that its progress should be 
carefully watched, and from time to time criticised 
by the press with a view to keeping those interested 
in this important question fully acquainted with the 
progress of legislation upon it. After carefully 
reading through the original and amended Bills, it 
is not difficult to discover the cause that led to the 
withdrawal of the original document, and the sub- 
stitution of Bill No. 2, this cause being the strong 
opposition of the several London water companies 
to those clauses which they consider would have 
placed them too much in the power of the 
local metropolitan authorities. In this respect 
the amended Bill is decidedly an improvement 
upon its predecessor, for whilst ample authority 
is reserved for dealing with all cases of com- 
plaint, and for the appointment of water ana- 
lysts, auditors, and others by the Government, 
whose several duties will be, of course, more or less 
directly conducted with a view to the public interest, 
it appears probable that those interests can hardly 
require so much authority to be vested in local me- 
tropolitan authorities besides, as was proposed to 
be given to them in the original measure laid before 
Parliament. Instead of requiring the metropolitan 
authorities to make such regulations as may be 
necessary under the authority of the proposed Act, 
at the te ose of the companies, that duty is now 
made to devolve upon the water companies them- 
selves, and those clauses which placed it in the 
power of the metropolitan authorities to adopt the 
regulations framed by the water companies for 
their own purposes, in whole or in part, or with 
such alterations, modifications, and additions 
as they might think fit, have now become un- 
necessary, and they do not conséquently appear 
in the new Bill. Now, it is very desirable, in 
the interests of the public more particularly, that 


divided responsibility upon so important a subject 
as that of metropolitan water suppy, should be 
avoided as much as possible; and as the Bill con- 
tains several penal clauses against the companies it 
is most desirable that they, and they only, should be 
responsible for the regulations ‘ramed for the pur- 
pose of carrying out the present Act. The delega- 
tion of such powers as those at first proposed to be 
given to the inetropelian authorities could scarcely 
have failed to have brought the latter repeatedly 
into collision with the companies, and in the event 
of any dereliction of duty, or offence against the 
Act, the companies would be sure to put forward 
the plea of needless interference on the part of the 
authorities, and thus the object of the Bill would 
most probably have in some measure been defeated, 
jand the interests of the public sacrificed. After 
| these regulations have once been fixed it is also no 
longer put in the power of the metropolitan autho- 
| rities to repeal, alter, or add to them irrespective of 
| the companies, but the latter may do so themselves, 
| orat the request of the metropolitan authorities, In 
the event of the companies refusing to attend to any 
request of this nature there is an appeal open direct 
to Government for their interference. In the ap- 
proval of regulations, or alterations in the latter, 
discretionary authority is vested in Government, 
without it being required—as was previously con- 
templated—that parties might be heard against or 
in favour of the measures. ‘Thus far the alterations in 
the Bill will have the effect of avoiding all division of 
responsibilities, and although it will, of course, be 
quite eompetent for the parties who will be held 
responsible for carrying out the clauses of the Bill, 
to seek for council and advice wherever they choose, 
it will be impossible for them to avoid the conse- 





rie quences of their acts by the plea of divided re- 


sponsibilities. 

Whilst thus throwing more responsibility upon 
the companies themselves, all restrictions with 
reference to the raising by them of additional 
capital have been withdrawn, What object there 
could have been in directing the Government must 
sanction—not only the raising of additional capital, 
but also the mode in which such capital should be 
raised—we are unable to perceive, as the companies’ 
directors would surely know better whether it was 
desirable to sink more money in their several 
undertakings than the Government could possibly 
do, and they would also know better how to go to 
the best market in order to obtain it, and how 
most judiciously to pe it out. Probably the 
future contingency of all such works being taken 
over by the Government as the telegraphs have 
been, may have had something to do with the in- 
sertion of this clause ; but so long as there appears 
no early prospect of such a course being adopted, 
it must be admitted that the attempt to interfere 
to such an extent with the water companies, was 
premature. Much may be said both for and 
against the proposal which has been made in certain 
quarters that Government should become proprie- 
tors of water works generally throughout the 
country. The carrying out of such ascheme might 
perhaps in some way facilitate the furnishing of a 
good supply of pure water, and the possession of 
such a monopoly by Government would probably 
clash less with the public interest than was the case 
when they obtained possession of the telegraphs ; 
but there are other respects in which such a mea- 
sure may be viewed, and which deserve full con- 
sideration. The question, however, is one which 
we shall not follow further on the present occasion, 
but we may possibly return to it. 

Clauses 48 to 66 of the original Bill have been 
struck out bodily. These provided for the sale by 
the water companies of their undertakings to the 
several metropolitan authorities, and in the event 
of the former not desiring to part with their works 
the latter were to have the power of effecting a 
compulsory purchase. This, it go to us, was 
for many reasons hardly desirable, and it is with 
satisfaction, therefore, that we notice the absence 
of all provisions for that purpose in the amended 
Bill. In the event of their, at some future time, 
becoming invested in Government hands, the inter- 
mediate change from the companies to the metro- 
politan authorities would have been an unnecessary 
act, and calculated more to effect a disturbance in 
their working than to do any good, for it must be 
borne in mind that in dealing with such a question 
as the one now before us, individual interest must 
be placed second in all to the well 
being of the public, and whilst we fail to discover 
what benefit could ensue from the possession of 





water works generally by metropolitan authorities 





rather than by companies, as at present, much iy- 
convenience might temporarily be upon the 
transfer of such works, for which no compensation 
would apparently be afforded in any other respect. 
If the water works of our towns are to be taken 
from the control of the existing companies, hy 
whose capital, energy, and perseverance the public 
are indebted for their existence, and the improved 
supply of water afforled by them, we maintain that 
the Government, and the Government alone, are 
the right authorities into whose hands they should 
be placed. 








STATE OF PARIS. 

Paris is rapidly resuming ite ordinary appearance, 
and iadapiiien of different’ kinds seem to be born 
again. The man whose house has been burnt seeks 
first to ascertain the extent of the disaster, before 
obtaining the means to restore it. He removes the 
débris, he arranges the material, he examines the 
walls, he recovers that which has been spared, dis- 
covers those parts that will stand repair, and 
those which it will be necessary to reconstruct ; 
then he addresses himself to the task. Such is an 
idea of the present situation in Paris; all are re- 
viewing the amount of losses suffered, are exainin- 
ing the ruins, and commencing the task of. repair 
and reconstruction. People are seeking their 
friends, or striving to set in order their scattered 
business—business long since suspended more or 
less. 

The Academy of Sciences, which continued its 
labours all through the duration of the siege, and 
even of the insurrection, received on the occasion of 
its séance of the 29th of May, official reports upon 
the damage inflicted upon several of the chief 
scientific and industrial establishments. M. Che- 
yreul, director of the Museum of Natural History, 
announced that the whole of the collection had 
escaped the danger with which it had been threatened. 
The same gentleman, as chief of the dyeing de- 
partment of the Gobelins, gives a list of the por- 
tions of that establishment that have been burnt. 
Kighty metres of buildings have been burnt, aid 
amongs: others the gallery opened to the public, a 
manufactory including six different branches of 
industry connected with the establishment and the 
School of Tapestry. The most disastrous loss, how- 
ever, is that of the collection of tapestries, which 
have been accumuiated from the time of Louis XIV. 
to the present day. It was, indeed, entirely owing 
to the exertions of the employés and the well-dis- 
posed people in the neighbourhood that the buildings 
which escaped were saved. 

The Observatory, according to the report of M. 
Yvon-Villarceau, has lost one of its instruments. 
Amongst the precautions taken before the bombard- 
meer the Prussians, the geodetical instruments 
were p in boxes, and ited in a place of 
security on the ground floor. Spared by two shells 
which had burst in this a; nt, the boxes were 
set on fire by the insurgents on the 24th of May. 
The inhabitants of the Observatory succeeded in 
extinguishing the flames, but not before the fire had 
irretrievably injured one of the most exact, and the 
finest instrument of the establishment. It is feared, 
also, that other parts of the Observatory have been 
injured. M. Elie de Beaumont states that the 
School of Mines, with its invaluable collections, has 
suffered no loss nor dilapidation. The Conserva- 
toire des Arts et Metiers, has destruction, 
despite visitations from several shells. Whilst 
M. Tresca, sub-director, who took so active a part 
in the organisation of the civil engineer's staff 
during the siege, was obliged to retire before the 
menaces of the insurgents, one of his sons was im- 
prisoned in his place, and he was only rescued from 
their hands after fifteen days of durance, through 
the influence of some powerful friends. M. Tresca 
re-entered the Conservatoire with the regular 
troops, and found intact the precious collection, 
which he was able subsequently to preserve from 
further 3 : 

The principal mechanical works in Paris have 
been saved, but not without serious losses. 

The death is announced of M. Girard, the engineer, 
so well known from his labours in hydraulic engi- 
neering, and 'y from the turbines called after 
his own name, and very largely employed on account 
of their high efficiency ; he was a man highly gifted 
with the talent 6 re oes given to the 
world many original an amongst which 
may be mentioned his hydraulic ay, and his 
hot-air engine. Wishing to go to his counting- 
house at La Jonchére after the entry of the troops, 
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he got on board a steamboat, running on the Seine. 
When the boat arrived at the Pont Chatou, the 
Prussian sentinels signalled the boat to stop. The 
signal having been unseen, misunderstood, or dis- 
regarded, the boat proceeded, and a fatal fire was 
opened upon those on board. 

The reconstruction of the Column Vendéme will 
be commenced without loss of time. The shaft of 
the column is of cut stones, or voussoirs, arranged 
cylindrically, and leaving in the centre the room 
for a spiral staircase. Most of the stones are either 
broken or chipped, but it will be easy to substitute 
others for those which cannot be re-erected. The 
thin plates of bronze which formed the envelope of 
the shaft have been carefully collected. The 
can, to a great extent, be restored, and those whic 
formed the lower band around the column will be 
reproduced. An engineer connected with the 
municipal service has been intrusted with the work, 
and is now engaged in completing the details for 
the restoration of the Column of the Grand Army. 
We shall describe their interesting details so soon 
as they have been decided upon. 

‘The docks and building of the Canal St. Martin, 
in the upper part of the Rue Lafayette are entirely 
destroyed, with the masses of merchandise that 
they contained, and the ruins are still smoking. 
The canal has been drained to remove the débris 
and dead bodies that may be there. Incendiarism 
would not have been accompanied with such dis- | 
astrous results if steam fire engines had been avail- | 
able. But these machines had only been excep- 
tionally adopted in Paris, for the alleged reason 
that it was impossible to provide them under ordi- | 
nary circumstances with sufficient water. Certainly 
water is generally wanting in Parisian fires, but 
this was not by any means the case with the docks, 
boats, &c., along the Canal St. Martin. There were 
constructed in Paris during the siege some steam 
fire-engines ; they were not available for service 
during the insurrection. 

Besides the fires kindled by the insurgents with 
petroleum direct, the most powerfully destructive | 
results were achieved by the use of petroleum | 
shells, It appears that these projectif 





j 
| 


es lit up| 
fires rapidly, provided that they fell near any com- 
bustible substances ; their effects were terrible upon | 
life, the liquid fire spreading death and destruction | 
all around. They were either the ordinary round | 
or more often the elongated shells. ‘The common} 
percussion fuse waa wound round a tin tube { in. | 
diameter and 8 in. long, closed at one end, and} 
filled with powder lightly rammed in. This powder} 
was sufficient to explode the shell and light the | 
petroleum, which was scattered in flames all around 

for a considerable distance from the point struck. 

This device was not the only novel one schemed by } 
the insurgents, and there were besides special pro- | 
— to resist assaults—novel forms of mitrail- 

euses and various other implements of destruction. 


They tried hard also to utilise electrical —— 


and one of the mechanical electricians of Paris was 


compelled to supply the Communists with electric 
lights and apparatus connected with them, which | 
he had previously constructed for the defence of | 
Paris against the Prussians. Although compelled | 
to deliver up the apparatus under threats of instant | 
annihilation, he was not compelled te operateit, and | 
neither the lamps nor the appliances connected | 
with it were employed. Indeed the scientific at- 
tainments of the insurgents bore no comparison 
with their political ambition, and the most learned 
electricians of the Commune could not light the 
electric lamps. 

In spite of their destructive capabilities, the insur- 
gents were, for the most part, innocent of all know- 
ledge connected with the management of artillery, 
and many instances are recorded of the field guns 
being loaded two and three times in succession, until, 
when the discharge occurred, the chief results oc- 
curred about the rear of the gun. They did not 
seize upon the dynamite magazine, established 
during the Prussian investment, and most of this 
powder was found intact in the heights of Belle- 
ville. The precaution had previously been taken to 
conceal the special percussion caps used in ex- 
ploding the dynamite, and the want of these pre- 
vented any use wpe leery of the explosive. 

After the first feelings of stupefaction produced 
by the late struggle have away, one begins 
to recal those -avowed sentiments of admira- 
tion for the assumed bravery and tactics of the in- 
surgents. In reality they ned, almost with- 
out attempts at defence, the strongest positions, 





they opposed little or no resistance to the di- 


rect attacks of the troops, and were with- 
out commanders or organisation. chief diffi- 
culties of the troops lay in endlbonr ealh e es o 
resistance engendered of hopelessness, whieh also 
produced the determination to destroy all that was 

ible before the end. Probably the task would 
sem been longer, the work harder, and the result 
less assured, had the Communists been able to keep 
amongst them a leader, such a man as Kossel, a bril- 
liant pupil of the Ecole > jeerem, and of the 
artillery school at Metz, well known in the army by 
an able work he had written upon the use of rail- 
ways in the time of war, and regarded as a mili 
engi of high merit. Happily few men of wo 
and ability embraced the Communist cause, and 
those who by a passing aberration had been urged 
into its ranks, hastened to quit them when they 
realised the services expected of them, and the 
cause they were called upon to serve. 


THE GODAVERY NAVIGATION WORKS. 

Ir is now twenty-two years since the desir- 
ability of improving the navigation of the River 
Godavery was first brought before the Government 
of India by Sir Arthur Cotton, and upwards of ten 
years since a commencement was made with the ne- 
cessary works for overcoming the obstructions to a 


| continuous line of navigation from the heart of the 


Central Provinces to the Bay of Bengal. The im- 
portance of thus furnishing a means of export for 


the vast cotton fields about Oomraottee, was one 
| of the principal considerations that led to the com- 


mencement of these works, and at that date there 
can be no doubt that this was a very desirable 
object, and greatly required for the necessities of 
trade in that part of India, which was then nearly 
as far removed from any facilities of transport 
as any part of the country, the alternatives 


| being either to make its way to the Madras eoast ; 
}or, a8 was more generally adopted, finding its 


way to Bombay either wholly by road, or partly by 
road and then by the Great Indian Peninsula Rail- 
way to its port of shipment. Whatever considera- 
tions, however, may have rendered the construc- 
tion of works, having for their object the improve- 
ment of the navigation of the Godevery, desirable 
in 1861, can hardly be said to have much weight in 
the present day. A railway already pierces the 
heart of the country for whose benefit this river 
was to have been rendered navigable, leading to 
the principal commercial city of India, possessed of 
the greatest facilities for shipping anywhere to be 
found in that part of the world, instead of to a sea- 
coast town which can hardly be considered deserv- 
ing to be called a seaport, notwithstanding that a 
minimum amount of nag oe ping | of coasting 
craft—does occasionally hail from thence. Take 
again the consideration that cotton shipped at 
Coringah will have many hundred miles further to 
be carried by sea than that shipped from Bombay, 
and the advantages in favour of the railway route 
will stand out all the more conspicuously. Already 
a large sum has been spent upon the Godavery 
works, but they are far from being completed, and 
the questjon naturally suggests itself as to whether 
it is worth while to incur the further large sums 
that must be yet required for their completion, 
rather than to spend a similar amount in the exten- 


| sion of railway lines which would facilitate the ex- 


port of the produce of the districts principally con- 
cerned to the nearer and more commodious port of 
Bombay. If any evidence be required to prove the 
superior and more economical carrying powers of 
railways over water communications, we would 
point to the merchandise traffic in this country, 
nearly the whole ef which is now carried by rail- 
way instead of by sea or canal. This is a subject, 
however, which is now so well understood, that 
further comment is needless. 
Whatever advantages the Godavery might have 
possessed as a navigable channel hadthe works been 
ressed on speedily to completion, after having 
n once commenced upon, it is more than doubt- 
ful whether it could now enter into anything like 
an even competition for traffic with the railway, 
which is already completed, and engaged in carry-. 
ing much of the produce, for the convenience of 
which the Godavery works were originated ; and 
itis far from pchahls—a00m supposing those works 
to be eventually completed—that the river with its 
slow and uncertain transit, coupled with the other 
inconveniences of that line of route to which we 
have already referred, would wrest from the rail- 
way any of its regular traffic, even were other things 


equal between the two lines of transport. 
it is taken into consideration that the traffic of these 
districts will undoubtedly have established vested 
interests in the Bombay route | before the 
Gelevery can bo epencl Sor theeng traffic, and 
gun J its oat representatives are already to 

found in Bombay, with other connexions and 
commercial ties from which it would be impossible 
to sever themselves, the probable future of the latter 
line of communication must appear gloomy in the 
extreme. Another question in connexion with this 
subject is the not unimportant one of expense. 
The first estimates submitted of the probable cost _ 
of rendering the Godavery navigable amounted 
to 660,000/., which sum was made up as follows: 

£ 


1st. For removing all the existing obstruc- 
tions caused by rocks in the river bed, 
including works required to be executed 
in order to overcome the obstructions 
caused by three rocky barriers across 
the river . : 300,000 
2nd. For regulating and replenishing the 
flow of the stream so as to it 
navigable during the dry season . 860,000 
Total ... ads .. 660,000 
It is quite unnecessary for us to state here that 
estimates framed ten years ago are totally unreliable 
at the present time, and however correct the first 
estimates may have been—supposing always that 
the work was to be s ily carried on to comple- 
tion—the Godavery Works, like many others in 
India, have been starved for. want of funds; and 
one of the consequences of doling out the money 
for an important public undertaking in small sums, 
has in this instance been, as must always be the case, 
a considerable increase in the total cost of the works. 
At the present time no attempt has, we believe, 
been made to carry out the second part of the above 
estimate, and what was originally estimated to cost 
300,000/. has already become answerable for an 
expenditure of about 700,000/, and is yet far 
from being completed. How much more of money 
and time will be required before that end is accom- 
plished, it is impossible to anticipate, but one thing 
is certain, and that is, that a large amount of both 
those items must be consumed before that desirable 
consummation is attained. Granted, however, 
that the strictly navigation works may at some 
time be brought to completion, it must be borne 
in mind that even then the Godavery will only be 
navigable for a portion of the year, and a further 
unknown expenditure will be requisite for the con- 
struction of vast reservoirs for the retention and 
storage of water in the upper valleys which drain 
into the river, in order to afford an increased water 
supply so as to render it navigable during the dry 
season. We learn from recent advices from India, 
that Colonel R. H. Keatinge, V.C., Chief Com- 
missioner of the Nagpore Provinces, Colonel Haig, 
R.E., Major Mullins, R.E., and Captain Skipwith, 
|R.E., have recently been engaged in making a 
thorough inspection of the Upper Godavery Works, 
in view to reporting upon the advisability or other- 
wise of carrying them on during the present 
ear. In view of the considerations which we 
ave above set forth, we fully apprehend that 
these officers in their report, even if in any wa 
favourable to the continuance of the works, will 
qualify their recommendations by arguments in 
favour of providing increased railway accommoda- 
tion rather than for the exclusive devotion of funds 
for ing to completion the original scheme for 
the Gedovesy improvement in its entirety. Unless 
the great cotton produce from Hingunghat and its 
surrounding districts can be drawn by attractive 
means into the channel now being provided for it, 
down the Godavery to Coconada or Coringah, that 
river is not likely ever to be able to boast of a 
traffic sufficient in extent to pay working SES ; 
and even if we suppose the rivalry of the railway to 
prove less dangerous than it may reasonably be anti- 
cipated to be, and that the river takes all the traffic 
for which it has been designed, it is impossible that 
it can ever prove ially a remunerative 
undertaking. Under these circumstances the ques- 
tion very naturally suggests itself whether it would 
not be more to the advantage of the country, as 
well as of Government, to withhold from any 
further expenditure on this work, and to lay out 
such funds as it may be found practicable to devote 
for the benefit of Giteinns eepeenent, Span 
construction of railways. The district of Chanda 
is soon to have a railway, on account of its recently 
discovered rich coal fields. ‘This will probably 
consist of a branch from the Great Indian Penin- 
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sula Railway at Nagpore, and will greatly accom- 
modate the country lying between the Wyne 
Gunga, Wurdab, and Pain Gunga rivers, and it 
will so far prove detrimental to the interests of the 
Godavery as a navigable river. We would also 
suggest that a line of railway, starting from the 
southern branch of the Great Indian Peninsula 
Railway at Poonah, and passing thence through 
Ahmednuggur, and so on between the rivers Go- 
davery and Pain Gunga to meet the former branch 
at Chanda, would be far more beneficial to India 
generally, and to the districts more especially con- 
cerned, and yield a better ultimate return for the 
necessary outlay than any amount spent upon the 
attempt to complete the unfortunate design hitherto 
known as the Godavery Navigation Works. 








LONDON AND PARIS SEWAGE. 


In Paris, as in London, an enormous outlay has 
been incurred during the past ten or fifteen years 
towards the improvement of the system of sewers, 
and the means of removing the sewage matter, and 
in each capital great alterations have been effected 
without the desired results having been thoroughly 
achieved in either, the suppression of all the in- 
conveniences arising from the sewage water, and 
the satisfactory application of the same to purposes 
of agriculture. It will be interesting to consider 
comparatively the progress that has already been 
made, and the projects that have been formed for 
the future. 

The nature of sewage matters differs considerably 
in Paris and in London, for the work thrown upon 
the sewers in the two cities is very different. In 
London, where the watercloset system is one of 
almost universal application, the sewers are made 
to convey the whole of the matters passed into 
them, whilst in Paris the houses are provided with 
cesspools, where these matters accumulate, to be 
emptied periodically. It is but a few years since 
cesspools have been done away with in a certain 
number of houses either newly built or altered, 
where the system of ‘ tinettes-filtres” has been 
adopted. By this system the liquid is divided from 
the solid matters, the former falling into the sewer, 
while the latter not washed down, gradually fill re- 
ceptacles of small size, and easy of removal. On 
the other hand, the scourings of the streets, which 
do not fall into the London sewers, form an im- 
portant contribution to the sewers of Paris. The 
street débris, which in London is carried off by the 
‘“* scavenging” organisation, is in Paris carried off by 
means of the sewers; the street watering there is 
much more frequent, whilst the paved thoroughfares 
pulverised beneath the traffic contribute largely to 
the solid matters discharged in the sewers. It 
follows, therefore, as a matter of course, that these 
differences in the duties performed by the sewers 
produce a corresponding difference in the composi- 
tion of the sewage matters. The average analysis of 
the London sewage given in the first report of the 


in the laboratory of the Ecole des Ponta! et 
Chaussées, where they were afterwards submitted 
to analysis. The following Table gives the total 
averages for the year 1868 upon one cube metre 
(31,317 cubic feet) of sewage water. 
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The details of this Table, of which only the total 
averages are given, show that the amount of oxygen 
in the Paris sewage water is very constant, the 
mean being .0880 lb., the maximum .1276Ib., the 
minimum .0660 lb. per eube metre ; but the phos- 
phoric acid, the potash, and the soda, are subject to 
very eccentric variations. The mineral matters are 
at a minimum in July, the driest period, and at a 
maximum in October, the wettest season. The total 
weight deposited per metre varies from 2.307 Ib. in 
May to 9.0266 Ib. in October. 

Although the analyses of the London and Paris 
sewage has not been made in the same manner, the 
following conclusions may easily be drawn. The 
sewage of Paris contains only 4 parts of oxygen per 
100,000, whilst that of Landon has 7 parts. The 
latter holds in suspension 69.50 parte of various 
matters, of which 61 per cent. are mineral, whilst 
the former deposits, with the help of the sulphate 
of alumina, 196.1 parts, of which 75 per cent. are 
mineral, ‘These characteristic variations, which are 
the result of the different duties thrown upon the 
sewers of the two cities, show at a glance that the 
aera g waters of London are at once more impreg- 
nated with matter pernicious to health, and more 
useful from an agricultural point of view, whilst 
those of Paris, less valuable, are at the same time 
more easily rendered inoffensive by the processes of 
filtration, precipitation, or irrigation. The actual 
condition of the system of sewers both in London 
and Paris is almost too well known to warrant 
any description here; we may, however, give a 
hasty glance at the works which have been com- 
pleted for diverting the sewage from falling into 
the Thames and the Seine. In London, before 
1856, despite the active labours of six consecutive 
commissions, the sewers presented all the evils 
created by the independent action of eight distinct 
bodies, which, until 1847, had divided between them 
the duties of administration: the sewers were con- 
structed upon no regular system, their sections, 
forms, and levels followed no particular rule ; 
drains of large section emptied themselves into 
others of smaller dimensions ; the main sewers dis- 
charged into the Thames. In 1856, the Board of 
Works, composed of members elected from 39 





Rivers Pollution Commission stands as follows : 








metropolitan districts, was formed, and Mr. Bazal- 























Per 100,000 parts. | Suspended matter. 
Total solid, = | Nitrogen as | Total com- BHR ER | eo ay, 
matter in| Organic | Organic | Ammonia. | nitrates and bined | Chlorine. | Minerals. | Organic. | Total. 
solution. | earbon. | nitrogen. nitrates. nitrogen. | 
g 7025 =| 104 | 4246 | 27.04 | 69.50 


64.5 | 4.386 2.483 | 5.514 | 0.001 


This average was obtained upon 2] different 
analyses, taken at all seasons of the year, and in 
times of extreme drought and heavy rainfall. 

In Paris the engineers appointed to investigate the 
sewage question, MM. Mille, engineer-in-chief of 
the Ponts et Chaussées, and A. Durand-Claye, have 
also turned their attention particularly to the com- 
position of the sewage, and the variation it under- 
goes. During three consecutive years, samples 
were taken each day at the chief point of outfall. 
As a remarkable change was observed in the sewage 
composition according to the time of the day, when 
it was collected, the hour of taking the samples was 
daily and systematically changed. The samples were 
first treated with a very weak solution of sulphate of 
ammonia, which produced rapidly a free precipitation. 
It was then allowed to settle, and the liquid was 
decanted into a filter, into which the precipitated 
matter was also thrown. The operation was com- 
pleted by frequent washings, after which the pre- 
cipitation was dried in a stove, where the water 
was evaporated. These operations were conducted 


t 


gette, the engineer-in-chief, was empowered to 
proceed with the carrying out of a complete and 
uniform system which had already been commenced 
by him, having for its chief object the interception 
of the sewage water before it reached the Thames, 
and to provide an efficient outfall at a considerable 
distance from the City. This project was finally 
adopted in 1859, and the execution was commenced 
at this time, and was completed in 1869. 

The Paris system of sewers before 1852 pre- 
sented almost the same evils as that of London—it 
was incomplete, wanting in uniformity, and above 
all, the sewage was discharged by a number of out- 
falls along the Seine. M. Hausmann, Prefect of 
the Seine, included amongst the leading features of 
his new programme of improvements a perfected 
water supply and a reform of the sewage system. 
The out of the latter work was intrusted 
to{M. Belgrand, Inspector-General des Ponts et 
Chaussées. Great collecting sewers were traced 
on both sides of the river in such a manner as to 





divert the contents of the old sewers, and to con- 





the left bank is collected into a single main, which 
extends from the Jardin des Plantes to the Pont 
d’Alma, crossing the Seine i 
pipes, arranged as indicated plan, and after 
passing through Lavallois by Clichy, joins with the 
main sewer on the right bank of the river. This 
latter starts from Place du Chitelet, and reaches 
the Seine at Asniéres, There is also on the right 
bank another — sewer called the ‘ Collecteur 
departmental,” which accommodates a part of 
Montmartre, La Chapelle, Belleville, and St. 
Dénis, and which discharges into the canal of St. 
Dénis. The sewer receives the water discharged 
from the manufactories at Bondy ; the discharge is 
partly utilised in the manufacture of poudrette and 
sulphate of ammonia. The Parisian sewage flows 
therefore into the Seine by two outfalls at ieres 
and St. Denis, the former being of five times a 
greater capacity than the latter. The natural for- 
mation of the city allowed the sewers to be so con- 
structed that the outfall into the Seine takes place 
by gravitation alone without any assistance by 
pumping. 

As, however, it was not possible to give to the 
main sewers a sufficient slope to enable them under 
all circumstances to carry off the heavy matters in 
suspension (the minimum slope is, however, 3 ft. 
3in, per mile), it became necessary to employ 
* wagons-cannes,”’ or “ bateaur-vannes,” which were 
earried down the sewers by the available fall, and 
conveyed the deposits to the outfall. 

It was this requirement which governed the 
special form of section given to the main sewers, and 
which is represented in the adjoining sketch, under- 
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neath which the sections of the main outfalls of the 
London sewers are given for the sake of comparison. 
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This section is composed below of a rectangle with 
rounded corners, which forms the ordinary channel 
of the sewage matter, except in times of heavy 
rainfall. Above this level the width is considerably 
increased, giving a platform on each side of the 
channel, the section being completed by an arched 
covering. The REC tios 
however, are not so imposing, consisting of an oval 
of some 5ft. in width, and 5ft. 6in. in height. 
During the time of h avy floods the surface water 
rises above the platform, and more or less fills the 
arch. At such times the workmen employed in thi 
sewers are obliged to look after their safety without 
delay, and to facilitate their retreat numerous 
shelter chambers with shafts and ladd« 

structed. The large dimensions of these main sewers 
are suflicient to accommodate water and gas mains, | 
pneumatic tubes, and telegraph cables. ‘They thus 
serve as important subways, not the least consider 
able of their uses, Th principal sewer at Asniéres 
collects the sewage of not less than 30 square miles, | 
containing 66.000 houses and 1,500,000 people. | 
The work performed by this conduit has been care- | 
fully studied for several years of daily observa 
tion. On an average the stream has a width of | 
11 ft. 6im., with a depth of liquid of 3 ft. 8 in., flow- 
ing over 5 in. of mud, a speed of 3 ft., and a dis-| 
charge of 89 cubic feet per second At St. Denis | 
the Spe ed is | ft. 8in., and the dis tharge 16 cubic} 
feet per second 


I are CoOn- 


The outfall varies naturally ac- | 
cording to the hour of the , and it is easy to 
trace the variations in the cleansing of the streets | 
and in domestic services. But besids 1ese Causes 
the outfall is effected of course by the rainfal In | 
December, 1868, after continuous rains, th speed | 
of the current at Asnitres exceeded 6 ft. 6 in., and | 
the quantity 281 eubie feet per second. In May, |} 
after an exceptional storm, tl ate was 32 ft. 6 in | 
aud the quantity 1584 ft. per second, making a daily | 
outfall of 137 millions of cubic feet : 


But the average amount of rainfall compensates 


only for the loss« of all kinds undergone by the 


; : 
city water supply during its course of transiorma- | 


tion into sewage, so that if the amount of 


water distributed, of rainfall, and of sewage are 
taken, it will be seen that the total discharge at the | 
outfall is seareely « | 


il to the amount of the water 
supply, and is about 58 per cent. of the water dis- 
tributed, of the rainfall, and of the sewage. 

If we compare the London and Paris sewage | 
systems, we find the following distinctive charac 
teristics: In London the sewage matter pri 
conveyed wiih less superficial water; the 
charge d wit! 
with com 


age is 
organic matter, held iu tion but 
ively litth i matter in suspen- 
sion. | drains of smal ions lead sewage 
into the main sewers, from which pumping engines 
lift it and convey it far outside the limits of the | 
town, to discharge it into the river. In Paris th 
I 





sewers do not entirely drain the hous 
in the scouring of the streets : the sewage is 

in organic matter in solution, but holds more matte: 
in suspension. ‘The gradients, although compara 
tively steep, are not sufficient to carry off the de- 
posits, and it is necessary to have recourse to 
auxiliary means to avoid pumping. The sewers are 
of large section, and are employed for various 
secondary purpos forming, in fact, complete and 
commodious subways available for many purposes, 
as mentioned above. 

(To be continued.) 


but assist 


| 


A Casati Sotp sy Auction vor 520/.—At Cheltenham 
on Tuesday evening, there was a somewhat remarkable sale 
by auction, Mr. Villar offering for sale “the whole of the | 
shares and interest in the ( bill Canal Navigation | 
in effect, the whole coneern. The canal, it appeared, was made | 
in 1792, under a special Act of Parliament, from a point 
about four miles from Cheltenham, and half-way between | 
Glocester and Tewkesbury, to the Severn, and so important | 
was the service it was expected to do the district that the | 
landowners gave the whole of the land required in its for 
mation, and the 2} miles of canal were constructed at a total 
cost of 50501. For many years it was leased at 5O00/. a year. 
and even as iately as 1844 was let for 400/. a year, on a 17 | 
years’ lease, to the Hon. E. R. Littleton and others. In 
competition with the railways, however, the property rapidly 
deteriorated in value, and its present estimation was Show t 
by the fact that the first bidding for its proprietorship was | 
only 300/., and that no coaxing by the auctioneer couid ex- | 
tract more than 5201, at which sum a Mr. Sowerby, of | 
Cheltenham, became the absolute owner of the canal and its 
belongings, iweluding a cottage and land now let at 20/. a 
year! he Act authorising the construction of the canal 
makes its maintenance for navigation obligatory, but there 
is also an obligation upon the Severn navigation to keep the 
outlet of the canal unehoked, and the canal owners have a 

wer of disposal over any spring within yards « 


nks. { 


NOTES FROM THE SOUTH-WEST. 
Tradeat Cardiff—The total quantity of coal shipped at 
Cardiff, in May to foreign ports, was 217 
coke 237 tons. The coal shipments to the following points 
exceeded 5000 tons during the month: Barcelona, 7835 tons, 


Constantinople, 9194 tons, Genoa, 8118 tons, Hong-Kong, 


5800 tons, Havre, 8162 tons, Monte Video, 10,122 tons, 


of less important sewers, | Malta, 18,567 tons, Port Said, 8541 tons, Rio de Janeiro, 


5027 tons, 8t. Nazaire, 15,917 tons, and Singapore, 8052 tons. 
The shipments to foreign porte of patent fuel amounted, 
during the month, to 9719 tons, of which 2583 tons went to 
Civita Vecchia. The exports of iron to foreign porte during 
the month were 26,293 tons. This total included 1054 tons 
of rails to Mobile, 1077 tons of raile to Montreal, 5146 t 

of raila to New Orleans, 11,654 tons of rails to New York, 
1000 tons of rails to Quebec, and 1272 tons of rails to Tal- 
chauno. The reports, coastwise, during the month amounted 
to 78,113 tons of coal, 34 tons of coke, and 1379 tons of 
patent fuel. 


The Forest of Deax.—The coal trade is still in a satis 


| factory condition in the Forest of Dean. The demand for 


pig iron also continues good. As soon as the Forest of Dean 
Company is in a position to supply ore, which it hopes to do 
from Park-hill, recently purchased by it.a new furnace at 
Parkend will be blown in. Repairs have been commenced at 
the Forest Vale Works. 


South Wales and West of England Coal and Metal Mar- 


| kets.—A market was held at Swansea, on Saturday, and was 


well attended. Business was brisk, and some large trans- 


| actions during the week were reported. No. 3 hematite pig 


was offered at 82s. 6d. per ton, but 4Us. per ton was accepted 
for a cargo. Business was aleo done in Spanish and Irish ores 
at an advance of 6d. per ton 
Sristol « orth Somerset Railway 1e¢ contractor i 
Bris md North 8S tt TI ‘ ‘ is 


now in possession of the whole of the lands required for this 


| line and the stations, with the exce ption of @ smaii portion at 
| the Radstock end; as regards this portion arrangements are 


now being made. Between Cloud Mill and Bristol, a distance 
of 11 miles, the bridgework and culverting are far advanced 
and are expected to be completed before winter sets in. A 
viaduct at Pensford is carried up throughout half its length 
to the springing height of the arches, the turnir gy of which 
will be at onee proceeded with. This work is the key to the 
opening of the line, as after the construction of the viaduet 
15.000 cubic yards of earthwork will have to be run over 
it into an embankment on the northern side. The line will 
probably be ready for traffic in June, 1872. 
the Great Western at Radstock 
with that company, and arrangements are now being made 
for laying down a third railon the Great Western Company's 
ne at Bristol, in order to carry the Bristol and North 
rset traffic into the 


Junetions with 


xd Bristol have been settled 


; 
j 


demand is especially active and 


to the Baltic porta during the summer. Measures have 
taken for the mportation of Jarge quantities of Spavish iron 
ores. The coal trade is, however, much disorganised Dy the 
threatened strike which commenced in good earnest on the 
lst inst. in the Aberdare and the Rhondda Valleys. 

The Labour Quests nm in South Wales.—The colliers in 
some parts of South Wales have carried out their threatened 
strike, and this week as many as 12,000 men have left their 
work. A certain proportion 1 them have, however, remained 
at t yment at an advance of 5 per cent. 

Tra Newport.—The principal business which has 
been passing at Newport has been in iron for the American 


| markets. ‘ihe Cashmere bas taken in 1800 tons of railway 


iron for Rio de Janeiro, and the Hindostan has shipped a 

similar quantity for Sas The R *publie is also to 
LOW Wilh @ Cargo of i Francisco ¢ 

coal trade is, of course, sufferix n the unsettled s 


| the labour market. 


Llaneily Harbour.—At the monthly meeting on Friday of 
the Lianelly Harbour Commission » harbour master 
was requested to report to the next n g on the cost of a 
new shipping stage in the Carmarthenshire dock, and if h¢ 
} 


} 


| can advise the removal of the old bailast siage at the break 
| water to be used in the new stage, and to state the saving 


in expense by using the old stage. A wooden bridge near 
the South Wales Railway culverts was directed to be repaired 
until some more permanent work was ordered. 

A Want of Navvies.—The Bristol and North Somerset 
Railway Company has experienced a want of Jabour in the 
prosecution of its works; the ec mmpany now wants between 
200 and 300 men on its line. Certain new works which 
the Midland Railway Company has been prosecuting in the 
same neighbourhood have been delayed from the same cause. 

Russian Rail Orders.—Some orders have been secured 
this year in Wales on Russian account, but nothing like the 
quantity expected. This is probably due to the fact, that 


| Russia is making strenuous efforts to develop metallurgieal 


and mechanical enterprise upon her own soil. 


Monmouthshire Railway.—The amount of revenue collected 
on this line im the first 


65,0191., as compared with 63,6931. in the corresponding | 


pe riod of 1870. 


Welsh Shipping Movemenis.—Tne J. A. Thomson has 


| cleared for New York with 1052 tons of railway iron, sup 


plied by Messrs. Crawshay, and 742 tons of railway iron 


, supplied by the Rhymney Iron Company. The Atlas, screw 


steamer, has cleared from Cardiff with 1100 tons of patent 
fuel. The L. G. Biglow has cleared from Newport for New 
York with 750 tons of iron supplied by the Blaenavon Lron 
Company. 

Newport Harbour.—The monthly meeting of the New- 
port il sr Cownaisel * 


stated that the eid dock gates were being broken up, and 


ora © hee brid st was 


886 tons, and of | 


weeks of this half year was | 


| that the greater portion of them was removed from the south 
bank of the river in Pill Reach. 


Taff Vale Railway.—The traffic of this undertaking will 
probably again suffer from the strike in the coal trade of 
| South Wales. In the 21 weeks ending May 27 this year the 
amount of revenue collected was, however, 146,262/., as com- 
| pared with 14! in the corresponding period of 1870, 

howing an increase this year of 29051. 

Miners’ Meeting.—A great meeting of the South Wales 
miners on strike was held near Pontypool on Saturday. As 
many as 12,000 persons are computed to have been present. 
Warm approval was expressed of the course adopted by Mr. 

| RB. Fothergill, M.P. for Merthyr Tydvil, in conceding an ad- 
vanee of 5 percent. All this year the state of the Welsh 
labour market has been extremely unsettled, so far as the 
| coal trade is concerned, and this week matters appear to 
have come to 4 crisis, considerable loss, of course, resulting 
both to employers and employed. 


NOTES FROM THE NORTH. 
Giaseow, Wednesday. 

Glasgow Pig-Tron Market —Since the date of last report 
the Seoteh pig-iron market has not been so firm in tone, but 
a good business has been done. The shipments still continue 
heavy, which is the strongest practical proof that the trade 
is of a bond fide description. The local and English demand 
for malleable iron works and foundries is also good, and as 
the supply from the furnaces is not equal to the demand, 
there has been a decrease of stocks since the beginning ol! 
Mey toa large extent. We find, at the same time, that the 
shipments of the eurrent year, £0 far as it bas run, are 
16,688 tons in excess of the shipments during the same 
period of last year, and that the imports from Middles- 
brough exceed those of last year at this date by 1167 tons. 
More furnaces are to be put in blast at Middlesbrough, 
whereas the number in Scotland are actually on the decrease. 
Three furnaces at Blair and Lugar are either out of blast, or 
will be in the course of a week or ten days, leaving 128 blow- 
ing in Scotland against 151, beiny the average number io 
operation during the past year. [he warrant market on 
‘Change on Wednesday last closed for buyers at 57s. 94. 
cash, and 58s. 1d. for one month, sellers about 1d. per ton 
above these rates. Special brands ranged from 57. 6d. to 
64s., according to quality. During the last two or three 
days there has been a slight downward tendencv. On Mon- 
day prices ranged between 57s. td. and 97s. 14d. one month, 
and 57s. 3d. and 56s, 9d. eash; yesterday there was an im- 
provement, but this day’s prices have been down at 57s. 1d. 
cash, and 57s. 44d. one month , closing sellers at these prices 
buyers 1d. leas. The shipments of Seotch pig iron last week 
were as follows: Foreign, 9139 tons, coastwise, 6964 tons; 
total, 16,103 tons, as against 10,740 tons in the corresponding 
week of last year. Messrs. Connal and Co.'s circular for 
May says: Under the influence of very heavy shipments 
market has been strong, with a good business doing at 
steadily advancing prices, the closing quotation being fully 
2s. 6d. higher than last month. The stock in Connal and 
Co.'s stores is 374.604 tons, with warrants in circulation tor 
361.850 tons; and in Canal Co.'s stores 15,425 tons, with 
warrants for 15,000 tons. 

Exports from the Clyde.—Among the exports from the 
Clyde last week there were iron wheels, valued at 3002, per 
Acadia (s.s.), for Halifax; iron rails, valued at J0U0L.. per 
Europa, for New York ; sewing machines, valued at 1300/., 
per Genova, for Lisbon, &e.; 237 tons of east-iron pipes, 
valued at 11861., per Nor, for St. John’s, New Brunswick. 

Operations at the Tay Bridge.—These operations may now 
be said to have fairly commenced. A number of men who 
offered themselves were taken on to the work last week, aod 
some of them were employed erecting a scaffold at the cliff 
near the south end of the bridge. This scaffold is about 
40 ft. mid-way up the face of the rocks, and bricks are being 
raised from the beach up to a plattorm, from which they are 
earried on a long inclined gangway to the field above for the 
purpose of erecting offices, stables, &c. 1 steamer Tay 
Bridge is actively employed carrying men and material. The 
engineer of the Tay Bridge, Mr. Bouch, C.E., bas appointed 
Mr. William Paterson, C.E., Perth, to be surveyor of the 
| works of construction, on behalf of the Tay Bridge North 

fritish Railway undertaking. The line of the bridge from 
} the south to the side of the river was determined upoo 
| yestetday week. An engineer and four assistants were en- 
| gaged last week testing the depth of surface on the intended 
| line between Newport and Tayport, which also points to a 
| beginning being made ere long with that line, which, like the 
Tay Bridge, was long considered “a myth.” 


Penicuick Railway.—A few days ago Mr. Wardlaw Ramsay, 





| Chairman of the Penicuick Railway, accompanied by Mr. 
| Waddell, the contractor, and the a apy ly engineer, 
| made a sfinute inspection of the works of this line. They 
| are now in full operation from end to end, and the contract 

| asserte with confidence that the line will be opened for traffic 
} in the autumn of the present year. 


|’ Railway Eztension in the East-end of Glasgow.—lt is 
| stated that the Caledonian Railway Company propose to 
earry their line from the present terminus at the eastern 
extremity of Dalmarnock-road forward to a point near 
Barrowlield Toll, and to construct there a station upon the 
site of a large cotton mill. The object of this extension is, it 
is said, to aifurd accommodation along their system to pas- 
sengers from the east-end of the city. 

| Street Locomotives and Steam Omnibuses.—At the last 
meeting of the Town Council of Dundee, the Provost siated 
| that a communication had been addressed to him asking that 
a petition should be forwarded by the council to Parliament 
for the removal of restrictions upon locomotives plying on 
streets and roads. The proposal was remitted to the Law 

po ; 


of street locomotives and steam 


; Coanmuatte xe 8D) 
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omnibases was vader the consideration of the ea Lown 
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Council at their meeting yesterday. Nairn’s nt omnibus 
commenced to run between Edinburgh and bello last 
week. It is reported that the experiment was the most 
successful that has hitherto been made with a steam omnibus. 
The machine, which is constructed to earry forty passengers, 
was crowded every trip it made. The journey is performed 
in little over 25 mminates. 


Importation of Railway Sleepers from Bussia.—Three 
vessels from Russian ports in the Baltic arrived in Granton 
Harbour on Thursday last, and are among the first of the 
fleet for the season which have arrived in the Forth. Their 
cargoes consisted entirely of railway sleepers. Seventeen other 
vessels with similar cargoes have a#iso been chartered for 
Granton. The number of sleepers to be imported this season 
is expected to exceed that of any forther year, the Caledonian 
tailway alone having coutracted for 100,000 ft., which will 
furnish cargoes for fifteen ordinary sized vessels. 


Cleaning Six Miles of Ol4 Water Pipes.—At the last 
meeting of the Dundee Water Commission an interesting 
statement was submitted by Mr. Mackison, the manager, 
showing that during the past year there have been cleaned 
no less than 10,517 yards, or close upon six miles, of old main 
service pipes, varying from 2 to 24 and 3in. in diameter. 
They were so rusted up that in many instances it was im- 
possible to see through them, and in most cases a man could 
not put a finger into them. The result of so many of the old 
pipes having rusted up was that it was very difficult to 
supply water through them, especially during the scarcity 
last year, when it was impossible to keep the pressure full on. 
The pipes had not capacity to pass the water required in the 
hours of supply, and Mr. Mackison had to try many schemes 
of cross supply to meet the difficulties of the case. This also 
explains why in cases of fire the pressure in some districts 
was altogether inadequate. Mr. Mackison’s plan of opera- 
tions for cleaning aed scraping out the pipes is as follows : 
Spring gouge and iron rods screwed into each other are used. 
The old pipes are cut, and a length taken out. ‘The water is 
then allowed to run gently towards this opening. and against 
the scraping instruments, so carrying all the rust and sundry 
deposits out of the pipes into the opening in the ground 
where the men work the rods. Any water accumulating im 
the opening is pumped up into the street channel. If the 
water can be aade to flow through the old pipes into the cut 
from both sides, and the pipes are in a straight or nearly 
straight line, about 70 yards on each side of the eut can be 
cleaned by the rods with scraper atone time. Where the 
line of pipes is on the curve the seraping can only be done in 
short lengths. The six miles of pipes on which these opera- 
tions have been performed have been made serviceable for 
ten or twelve years longer at the almost incredibly small ex- 
pense of 1297. of which 451. has been the value of new 
material required, and 84/. the amount of wages paid. 


New Scholarship for Edinburgh University.— Mrs. Charles 
Maclaren, of Moreland, who died on the 6th ult., widow of 
Mr. Charles Maclaren, editor of the Scotsman, has, by her 
last testament, bequeathed 2500/. to found a scholarship con- 
nected with the University of Edinburgh. The scholarship 
is to be ealled the “Charles Maclaren Scholarship,” in 
honour of the husband of the founder, the deed of direction 
saying “ It is my desire, out of my great love for him, and 
respect for his memory, to found a scholarship in connexion 
with the University of Edinburgh, which scholarship shall 
bear his name in all time to come.” The scholarship is 
designed “ for the encouragement and promotion of Mathe- 
matics and Natural Philosophy in the said University, in 
which branches of science my said husband took a deep in- 
terest.” 

Completion and Re-opening of Portland-street Suspension 
Bridge.—The reconstruction of this bridge was completed on 
Monday last and opened to the public yesterday. It was 
shut up for repair in April, 1870. At first it was believed 
that the repairs would not require to be very extensive ; but 
after the bridge had been taken down, several important 
parts of the structure were found to be quite unserviceable, 
and it became necessary to extend the contract and provide 
tor a thorough overhaul. This has now been satisfactorily 
completed. The chains were all taken down, and the wrought- 
iron bars forming them reheaded, and the sectional area 
inereased by additional bars. These were all tested to a 
certain standard, any that were found defective being thrown 
aside. New cast-iron saddles for the chains to pass over 
were built at the top of the towers. On digging down 
and removing the masonry, the cast-iron anchor plates to 
which the chains are attached, and on which the security of 
the bridge mainly depends, were found to be eracked. These 
have been strengthened by additional massive cast-iron 
beams and wrought-iron bolts. The body of the bridge— 
which formerly was timber—is now formed of a framework 
of wrought iron, so interlaced and bound together as to 
resist to the greatest extent the vibration and oscillation to 
whivh such bridges are subject. The railings along the sides 
are made of wrought-iron lattice work, so as to act a& girders 
and give stiffness to the bridge. The general outline of the 
bridge has been considerably changed, as the chains have 
been lowered about 7 ft. at the centre of the bridge. The 
breadth of the bridge is 16 ft. from centre to centre of the 
chains, the length of span is 416 ft., and the height of the 

balustrade is 3ft. 3in. The cost of the renewals is 6300/. 
The engineers are Messrs. Bell and Miller, C E.; and the 
contractors Mesars. Hanna, Donald, and Wilson ; Mr. James 
M‘Ritchie being resident engineer. 








Great Inpraw Pewtyeuta Ratuway.—This undertaking 
has commenced running its trains from the Kristna to 
Raichore, a distance of 14 miles. There is to be a tramway 
across the Kristna until the monsoon, when 4 steam ferry 1s 
contemplated. The definitive bridge which is to be thrown 
over the Kristna is not expected to be finished before the 
monsoon of 1873; and until it is completed, a final junction 
will wat he effected between the Great Indian Peninetls and 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrppuasmnoven, Wednesday. 
The Cleveland Irom Trade-—Nesterday there was a full 
attendance on ‘'Change at Middlesbrough, and a large 
amount of business was dane, Lae gr noone firm at the 
following prices: No. lyGlacg 2, beg and No. 3, 47s. 
6d. For all qualities of pig iron the demand is excellent. 
The Cleveland ironmasters’ Association.returns for the month 
of May have just been issued, and they show a most satis- 
factory condition of things. The total number of blast 
furnaces is 126. These are the pro; of 28 firms, no 
fewer than 12 of whom are in the Middlesbrough district. 
There are only 7 out of blast, the remaining 118 being 
worked to the fullest extent. There are 14 furnaces 
being built by several firms, some of which will shortly be 
ready for operations. The make, which last week we an- 
ticipated would be larger than in the month of April, 1s 
shown by the following statistics, which will be read with 
interest : 
Month ending tons. 
Bist May, 1871... sae ae oue «184,082 
8let May, 1870 eee wee deo «. 141,829 
80th April, 1871... oe “oo eo =155,472 
Increase upon May, 1870 .., 22,258 
Increase upon April, 1871... 8,610 
Shipments of Pig Iron foreign from Port of Middlesbrough. 
3let May, 1871 ove eae os w+ «= 84,736 
Corresponding month last year ... we 21,279 








Increase mie one we =» 18,457 
Shipments Coastwise of Pig Iron from Port of 





Middlesbrough. 
Bist May, 1871 ba bes ace -- 22,168 
Corresponding month last year ... «» 14,610 
Increase ose eos éé 7,568 

Makers’ Stocks. 
30th April, 1871... nha ch re» 109,655 
3lst May, 1871 peel om ais es 97,869 





Decrease upon April, 1871... 11,756 


Warrant Stores. 





26th April, 1871... oe ove vee 9,039 
80th May, 1871 es ss ii ba 7,889 
Decrease bes o sso 1,150 


The Finished Iron Trade.—Rail contracts are sufficiently 
heavy and numerous as to keep all the mills going con- 
stantly. Plate and angle iron makers are very busy, and 
there is a good demand for bars, sheets, bolts, nuts, and 
screws. The wire mills have plenty of work on hand. 


Shipbuilding.— All the builders keep booking fresh orders 
for ships, and consequently continue several months in 
advanee of their contracts. During the past few days a 
ogy of steamers have been launched on the Tyne and 

ees. 


Engineering.—Marine engine builders have great difficulty 
in executing their orders to time. A good many locomotives 
are being built in the north. Bridge builders are not nearly 
so buay as they ought to be. 


The Nine Hours’ Movement.—The strike for the nine 
hours’ movement at Neweastle-on- Tyne is not likely to end 
soon. The owners of the different large engineering esta- 
blishments in that town are as determined as ever not to 
accede to the wishes of the men, and the men are equally 
determined to stand out for all they have asked. Messrs. 
Stephenson and Co. are not taking united action with the 
otber masters, but they have declined to reduce the hours of 
labour, and their men are continuing to work. It is believed, 
bowever, that this state of things is in favoar of the men on 
strike, because Messrs. Stephenson’s men will ‘contribute 
money to the Nine Hours’ League. The men at the Gates- 
head Railway shops have resolved that each of their men 
shall subseribe one day's pay every fortnight to the league, 
in support of the men on strike. The league are. very san- 
guine that they will raise a Jarge amount of money. It is 
very much to be regretted that some means are not adopted 
for ending the strike, and settling the question in dispute. 

The River Tees.—The Tees Conservancy Commissioners 
are going to widen the river near Portrack, and are con- 
sidering the advisability of making a graving dock at Nor- 
manby, close to the mouth of the nver. 

The Middlesbrough Dock.—The desirable extension of 
this dock is progressing satisfactorily. When the work is 
completed it will be a great boon to the colliery owners, 
ironmasters, aud shipowners. 


Tus Geemay Fizty Gus.—The 9-pounder Krupp steel 
gun, as used by the Prussian Horse Artillery in the late war 
acd presented to the English Government sf the Emperor of 
Germany in exchange for a bronze muzzie-loading field gun, 
has at length arrived in England. and yesterday morning 
was landed at the Royal Arsenal, Woolwich. The gun was 
in charge of « non-commissioned officer of the German 
army, of a rank equivalent to sergeant-major in the English 
army. The gun, which greatly resembles the new 16-pounder 
field gun, weighs over !4ewt. With the equipment and 
stores received it weighs about 3 tons. A detachment be- 
longing to the Royal Artillery assisted in disembarking the 
gun, and Major-General Sir David Wood, K.C.B.. Eom. 
mandant of the Garrison, subsequently visited the Arsenal 
and inspected it. The gun and equipment, which will be 
devoted to experimental , are for the present 


FOREIGN AND COLONIAL NOTES. 
The United States Nary.—The of the United 
States navy has ordered the Iroquois, now at Philadelphia, to 
be immediately fitted out for sea. 


Another Bridge over the Mississippi.—A company has 
been organised at Fort. Madison, Iowa, for the purpose of 
building a suspension bridge across the Mississippi at thut 
— The capital stock of the company is to be 1,200,000, 

8. 

A Monster American “ Depit.”—The Union “ Dopdt” in 
St. Louis, if built according to the present plans, will be an 
immense affair. It will be 1100ft. long and 207 ft. wide, 
and will embrace virtually under one roof, an hotel, @ mer~ 
chants’ exchange, a bank, a depdt express office, telegraph 
offices, stores, and beneath all room for the trams of fourteen 
railroads. The population of St. Louis now exoceds 300,000. 

Japanese Progress—Certain railway works, in 
which English bondholders are im are progressing 
satisfactorily. A and arsopal at Yokoska, 12 wiles 
from Yokohama, did the Mint at/ } (recently engraved 
in Exoineenine), have been formally opened. 

Indian Railway Accidents. ~Retent “olfieial returns again 
show a plentiful of aceidents am the Great lidien 
Peninsula Railwaje, Buflaloes Have an awkward 
habit of upsetting trains. In. the: course of two years 266 
persons died in trains or at stations. ‘The greatest number 
of accidents from running over beasts, tame and wild, oc- 
curred on the East Indian system. ed 

A Cheap American, Raiiway— Aline of railway, 30 miles 
in lengits: bes been ee, for 63,0007. 
This amount includes 3300/. for eulyerte, bridges, &c. 


The New Zealand Mail Service--The text of a contract 
between the Postmaster ~ Genéral of New Zealand and 
Messrs. Webb and for a wail service between New 
Zealand and San Francisco, has been published. The 
steamers employed on the line ate to be allowed to coal at 
Honolulu. 


Indian Cotton Railways.—It appeats from a report by 
Mr. Rivett-Carnae thas the short pir limes to Khangaon 
and Oomraottee have been working satisfactorily. About 
56 per cent. of the cotton exported frota the Berars this season 
has passed over these lines. Mr. Hivett-Carnac siates that 
there 1s now every prospect of a branch between Wardah and 
Hurgunghat cotton murket being eommeneed at an early 
date. This line will, it is under be extended to the coal 
fields of the Chanda and Woon districts, 


American Petroleum.—During the week ending May 18, 
the exports of refined petroleum trom Philadelphia amounted 
to 573,270 gallons, making a total of 11,793,964 gallons since 
the commencement of the year. There were also 32 ships 
loading with petroleum at Philadelphia on the 13th ult. 


The M eries Maritimes.—The administration of the 
Messageries Maritimes—etyled up to September, 1870, the 
Messageries Impériules—has reduced the first-class fare from 
Madras to Marseilles to 600 rupees. As the steamers of the 
line pass through the Suez Canal, there is no railway fare to 
pay across the Toisas of Suez, 


Water Supply of Bombay—lt is understood that the 
supreme Government of India has sanctioned the tof a 
loan of 25,0001, to the municipality of Bombay with a view to 
enable the corporation of that town to carry out certain 
works connected with its water supply. The loan is to be 
paid off in insta/ments in the course of twelve years. 


Toronto, Grey, and Bruce Railway.—A locomotive for 
this line has been landed at Montreal, It was manufactured 
at the Avonside engine works, Bristol. 


Neilgherry Branch Railway.—The Government of Madras 
has resolved to make a commencement with the Neilgherry 
Branch Railway. With this object 553 acres of land are to 
be taken up by the Government in the Coimbatore district 
under the provisions of an Act of 1870, 


The Darien Canal.—The survey of the Isthmus of Darien 
is approaching completion, and it is stated that Captain 
Seliridge (of the United States navy) will report in favour 
of a route starting from Cupica Bay and runuing thence 16 
miles to the Atrato river, which he thinks can be made 
serviceable. The cost of the great work is estimated at 
85,000,000 dols. 


Canadian Pacific Railway.-—Mr. Sandford Fleming, chief 
engineer of the Intercolonia] Railway, has received instructions 
to make the necessary Fa gers for exploring the route 
of the projected Canadian Vacific Railway. Mr. Fleming 
intends to d to British Columbia and to work enat- 
wards to Fort Garry. A great number of applications for 
employment on the surveying staff have been sent in. 


Boston and East Boston.—A contemplated tunnel between 
Boston and East Boston ( U.S.) will be completed, it is said, 
in three years. The cost is estimated at about 2,000,000 dols. 


Svpmagine Canies Taver.—A prospectus has been issued 
of the Submarine Cables Trust, for an amount of 1,000,000, 
in Bix Cent. Certificates of 1002. each, at the price of 90. 
It wtih be eometicuted on the same principles as those which 
have wlready proved successful im the case of the Foreign and 
Colm. ial Trust Company, the objeet being to limit the indi- 
vidual risk incidental to these as to all other classes of public 
undertakings by distributing the investment over a number 
of companies, and in a certain sense “ making one insure the 
other.” Such surplus as may annually secrue after payment 
of the 6 per cent. interest wili be employed in baying up the 
certificates, and when al) shali have a thus redeemed the 
Trust will be dissolved and the property divided among the 
holders of the “reversion cou " one of which will be 
attached to cach certificate in a form to admit of oe 


taken | dealt with as an independent asect. The trustees 








the Madras systems 


purposes 
in charge by the Military Store Department: 


are persons of position and experience. 
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RECENT PATENTS. 
Tux following specifications of completed patents are all 
dated within the year 1870; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 1883, 2s. 4d.) George Scott, of 33, Church-street, 
Chelsea, and Henry Young, of Oakley House, 89, Manor- 
street, Chelsea, patent various arrangements of water 
meters, &c., which it would be quite impossible to describe 
briefly. 

(No. 1888, 8d.) John Shanks, of Barrhead, patents an 
ingenious apparatus for discharging air and water from steam 
pipes, this apparatus being apparently particularly designed 
for application to heating pipes. One form of this ap- | 
paratus is shown in the annexed sketch, and from the latter 


TURBINE FLUID METER. 














yet 


and an apparatus for feeding dust fuel into a combustion | will be true tangents to the parabola at A and B; so that 
chamber where it is intended that it should be consumed | A C B, which we know to be the true curve of moments for 


| whilst floating in the air. We could not describe these | the load, is a curve fairly inscribed in the “ polygon” ADB. 
various matters briefly, and they do not appear to us to Your reviewer would have had us describe the (dotted) curve 


| possess sufficient merit to entitle them to a lengthy notice. ADB 


= <== D 

TURBINE WATER METER. A FIG. | 

| Amonest the various appliances connected with the water | a . re, 

| service, exhibited at the Institution Conversazione, the | 
“fluid meter” was one of the most novel, and if it is as 
reliable as the evidence of Mr. Simpson, the engineer of the 

| Chelsea Water Works, that of Messrs. Pontifex and Wood, | 

| and others goes to show there can be no doubt but that this | 

| meter will become largely employed. 

| It has at all events great simplicity to recommend it; it 
cannot easily become deranged, and it is stated that it re- 

| gisters with correctness any amount of water passing through 

| it, no matter under what head it is delivered. 

The sketch above clearly explains the mechanism | 
| of the meter. Fig. 1 is a section, and from this it will be | 
| seen that it consists essentially of four parts: First being concentrated at two points, F G ( 
| the lower compartment; second, the one moving part, the 
| turbine; third the body, and fourth the registering mecha- | 
| nism. ‘The inlet, as shown in Fig. 1, passes into the lower | 
|compartment which is furnished with a dished strainer, | 
| through which the water flows upwards through the three | 
| oval and oblique holes in the plate, which covers the lower | 


A similar result will follow the 1 ey of the load 
‘ig. 2). The polygon 
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these plans hereafter. 


it will be seen that it consists of a vessel provided with three | 
openings, one communicating with the steam pipes, and the | 
others fitted with valves for the discharge of air and water 
respectively. Within the vessel is a float which is connected 
directly with the slide valve governing the discharge of 
water, and which, as it rises, tends to close the air-escape 
valve, or blow-through valve as it may be called. Sup- 
posing the parts to be in the position shown in the sketch, 
and steam to be turned into the pipes with which the ap- 
paratus is connected, the air or mixed air and steam will 
continue to be discharged from{the upper valve until the con- 
densation of the steam has caused such an amount of water 
to collect in the vessel as will by raising the float cause the 
air discharge valve to be brought within the mouth of the 
cylinder which projects downwards from the seat. As soon 
as this occurs the pressure of the steam closes the air valve, 
which then remains shut during the remainder of the time 
the steam is in the pipes. As the water continues to collect 
in the vessel the float will continue to rise, eventually open- 
ing the slide valve to which it is attached, and causing the 
discharge of the water. It will be noticed that the hollow 
float ls so mare that any water which may permeate it can 
at once flow away through the discharge valve, air entering 
to supply its place through the pipe provided for the pur- 


pose. 

(No. 1897, 4d.) John Heaton, of Nottingham, patents 
“ employing carbonic acid gas in combination with water 
for the supply of steam boilers, so as to obtain an elastic 
fluid for use as a motive power.” What Mr. Heaton hopes 
to gain by his plans is by no means clear. 

(No. 1898, 84.) Ernest Leslie Macdonell, of Great Titch- 
field-street, distinguishes himself by taking out a patent 
for one of the most ridiculous “inventions” which we ever 
met with at the Patent Office, and this is saying a good 
deal. Mr. Macdonell believes that if he fits the poles or 
shafts of carriages with large wheels, which he is pleased to 
term “ auxiliary horse wheels,” these wheels having received 
“ the initial force of the horse or horses,” will by tending to 
keep in motion help to draw the carriage behind them! To 
facilitate their doing this, Mr. Macdonell actually proposes 
to load their axes with weights so as to increase the adhe- 
sion between the “auxiliary horse wheels” and the road! 
Fancy a patent being granted for such an utter absurdity. 

(No. 1900, 1a.) John Henry Johnson, of 47, Lincoln’s- 
inn-fields, patents, as the agent of Jean Francoise Cail, of 
Paris, an arrangement of boiling or evaporating apparatus 
in which a series of closed vessels worked at different 
pressares are employed, the vapour from the vessel being 
made to heat the second which is worked at a lower pres- 
sure, andso on. We may perbaps have more to say of 


(Ne. 1904, Is. 64.) William Kobert Lake, of South- 
ampton-buildings, patents, as the agent of John J. Smith, 
of Pittsburgh, a machine for separating particles of iron or 
pulverised magnetic iron ore from non-magnetic impurities, 
a furnace specially designed for smelting granular ores, 


compartment of the meter, as seen in plan, Fig. 3. Having | 


passed through, the water strikes against the turbine disc, 


| shown in Fig. 1, and in plan, Fig. 2. This dise is provided | 


with a number of recesses of the contour shown. The pres- | 
sure of the water raises the disc, and at the same time in | 
striking against the recesses in the turbine dise imparts a | 
more or less rapid motion to it, dependent upon the velocity | 
of the water, which afterwards flows through the outlet, | 


Fig. 1. The body of the meter is provided with vanes attached 
to the sides, which prevent the water from assuming a rotary 
motion after it passes the turbine. 

The registering mechanism is shut off from the body of 
the meter, as shown, and is connected with the turbine by a 
spindle, from which the motion is imparted. 

We believe that a series of trials will shortly be made with 
this meter, and we shall be glad to observe and record the 
result. The address of the Company by whom it is manu- 
factured, is 37, Cursitor-street, Chancery-lane. 

MR. HUMBER'’S TREATISE ON BRIDGE 

CONSTRUCTION. 
To Tue Eprror or ENGInrerine. 

Sre,—In the review of the above work which appeared in 
your issue of May 26th, special reference is je to the 
method of ascertaining the _ 


gravity, then calculating the moments due to these several 
parts, and finally summing the moments at any particular 


section of the beam to arrive at the total or resultant moment | 


acting at that section. So far the method adopted in Mr. 
Humber'’s treatise meets with your reviewer's approbation. 
The review, however, continues thus: “ but in speaking of 
plotting the curve of moments he (Mr. Humber) states that 


these sums will represent the lengths of a series of ordinates | 


which ‘will determine Me ar in which the true curve of 
moments may be described.’ ” 


“ the curve of moments should, of course, pass through the 


vertices of the ordinates, instead of being inscribed in the | 


polygon.” 
venture to think that the following remarks tend to 
show that the passage in Mr. Humber’s treatise is right, and 
the opinion of your reviewer erroneous. 

It will be sufficient for our purpose to regard the simple 
case of a beam supported at both ends and uniformly loaded, 
as the curve of moments in this particular instance is well 
known to be a bola. 

Let the line, A B, (Fig. 1) represent the beam, and A BC 
the parabola whose ordinates represent the bending moments 
for the case. The height or ordinate, C E, will represent the 


value > in which W is the total load, and / the span, 
AB. If now we apply the principle already, referred to, and 
su the whole weight to be concentrated at the centre of 
the E, the moment there will, under this supposition, 
equal hed - Let us plot the polygon accordingly, and we 
shall have the triangle, A D B, whose height, D E, is twice that 


| of the parabola, A C B, and consequentiy, by a well known 
| property of the latter, the sides, D A and Ds, of the triangle 





ding moments due to any load | 
on a beam, by first supposing the load to be divided into a | 
number of parts, each part being collected at its centre of | 


To the words italicised your | 
reviewer takes the most pointed exception, and adds that | 


| resulting from summing the moments at the weights will be 
A Hi K B, the heights, H F and K G, being each equal to 
w . 

J Further, it will be evident that the inscribed curve, 


ee wi 
| AC B, is the true curve, for C E is equal to ; the sides 
8 


| A H and K B of the polygon, are merely parts of the very 

lines DA and D B, which we just now saw to be true 
| tangents to the curve at A and B, and H K is obviously a 
| tangent at the parabola at C. Your reviewer would have 
| had us describe the dotted curve, A HK B. 

The same principle could be readily shown to apply to 
other cases, but to my mini its correctness is as “ obvious” 
as your reviewer supposed the “error” to be. 

I am, Sir, yours &c., 

Westminster, May 29, 1871, C. P. G. 

| The question as to whether “ C. P. G.” or our reviewer is 
right, yer upon the precise meaning attached to the 
words “ dividing the load into several! parts and considering 
| each to be collected at its centre of gravity,” used in Mr. 
Humber’s treatise. If the sentence is taken in its strictest 
| sense, and each of the several sections of the load is really 

supposed to act precisely as it would if ite whole weight was 
concentrated at its centre of gravity then the statement of 
our reviewer is correct, and the outline of the diagram of 
moments would have to pass through the vertices of the 
ordinates laid down in the manner Mr. Humber explains. 

If, on the other hand, the positions of the several centres of 
| gravity are merely ascertained for the purpose of locating 
| the ordinates, and if it is supposed that each section of the 
load is uniformly distributed over the length of girder to 
which it belongs, then “C. P. G.” is correct, and the curve 
of moments should be inscribed as Mr. Humber states in his 
| treatise. This latter view of the matter is undoubtedly that 
taken by Mr. Humber. Of course, the smaller the sections 
into which the joad is divided, the more closely will the 
curves of moments drawn in the two modes agree.—Ep. E. | 


' Usrow Pactric Rartroap.— Colonel T. A Scott, the new 
president of the Union Pacific Railroad Company, estimates 
the gross earnings of the line in 1871 at 9,000,000 dols., 
and the net income, exclusive of land grant collections, at 
4,600,000 dols. The Union Pacific is, however, the least 
profitable division of the Pacific Railroad. 


Torxisn Coat.—lIt is stated that a company is in contem- 
plation with a view to the purchase of the Heraclea coal 
mines from the Turkish Government. Mr. G. Barkley and 
Mr. Stavers (of the Varna and Rustchuk Railway) have been 
commissioned by the promoters of the enterprise to make 4 
thorough inspeetion of the mines. 
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LITERATURE, | 


| 
Principles of Mechanism, Designed for the use of Students | 
in the Universities, and for Engineering Students gene- | 
rally. By Ropgnr Witais, M.A., F.R.S. Second Edition. | 

London: Longmans, Green, and Co. | 
ALTHOUGH more than nineteen years have elapsed | 
since the publication of the first edition of Pro-| 
fessor Willis’s admirable treatise on the “ Principles | 
of Mechanism,” the work has always continnec to! 
hold its place as zie text-book of its class ; and the | 
most successful of its rivals—if we may term them | 
so—have been those works in which the treatment | 
of the °° initiated in its pages, has been most | 
closely followed. Under these circumstances we} 
feel sure that a very large class of engineering stu- 
dents will hail with satisfaction the appearance of a/ 
second edition revised by the author, and very ma-| 
terially extended. It is a copy of this second 
edition which is now before us, and which we pro- 
pose to review. 

Professor Willis, as students of his work are 
aware, does not consider a machine as an instru- 
ment by which a given motion may be changed in 
velocity and direction, but—to quote his own 
words—*‘ as an instrument by means of which we 
may produce any relations of motion between two 
pieces.” He also gives a subordinate place to the 
distinction between circular and rectilinear motion, 
and introduces a distinction betwéen those motions 
which, from the nature of the contrivance employed, 
are capable of being continued indefinitely in cither | 
direction, and those in which the extent of the mo- 
tion is limited. ‘The classification which he adopts 
is founded on two grounds, namely, first according | 
to the mode in which the motion is transmitted ; 
and, second, according to the effect of the combi- 
nation upon the velocity ratio of the pieces, and 
upon the relation of their directions of motion. In 
the first edition of his treatise, this latter was 
adopted as the primary ground of classification, the 
reason for selecting it bemg, as Professor Willis 
states in his preface to the present edition, that it 
enabled that important class of combinations in 
which the velocity ratio and directional relation re- 
main constant to be separated from the others. 


Subsequent experience as a lecturer, however, 
taught our author that in certain respects a primary | 
classification with reference to the modes of commu- 


nication was the preferable one, and it is this system 
of classification therefore which has been adopted in 
the edition now before us. We thus find that the 
first part of the work, which treats of the elementary 
combinations, includes five principal divisions re- 
lating respectively to the communication of motion 
by rolling contact, by sliding contact, by wrapping 
connectors, by link work, and by reduplication, each 
division, moreover, being subdivided into classes 
defined by the constancy or variation of the velocity 
ratios, or of the directional relations of the parts. 


This modification of arrangement forms the princi- 
pal change in this part of the work, but several ad- 
ditions, of more or less importance, have here and 


there been made, ‘Thus in the fifth chapter, treat- 
ing of communication of motion by sliding contact, 
including the teeth of wheels, cams, &c., Professor 
Willis has incorporated the paper read by him be- 
fore the Institution of Civil Engineers, and has also 
given extracts from the valuable paper by Professor 
Airy. As it now stands, that portion of the work 
relating to the teeth of wheels is admirably com- | 
plete, and includes several tables of the results| 
chiefly required in practice, which are very valuable | 
for reference. Throughout this part of the book, | 
also, are introduced illustrations of new models de- | 
vised by the author for calculating the motions de- 
scribed, and in the twelfth chapter are given some | 
interesting notes on systems of link work to which | 
the author has given the names “ prismatic” and | 
‘‘ solid angular,” terms well expressing their pe-| 
culiarities. 

The second part of the book is devoted to the | 
consideration of aggregate combinations or contri- | 
vances for producing what Professor Willis has} 
aptly termed ‘aggregate motions ;” while the third 
part treats of adjustments and includes many im- 
portant problems relating to the arrangement and 
proportioning of mechanism in which it 1s necessary 
to have the power of modifying the velocity ratio, 
changing the directional relations, or breaking off 
the communication of motion at pleasure. 

The fourth part, which has been added to the 
present edition, treats of a very interesting and 
important subject, namely, ‘‘on mechanistic com- 





friction are employed.” It includes chapters on 
the properties of frictionin general, on the employ- 
ment of butting friction, and of jamming or 
twisting friction, on friction wheels, on coil fric- 
tion, and on the substitution of winding coils 
for rubbing frictions. In these chapters are to be 
found descriptions of a great variety of contrivances 
ancient and modern, and the section is altogether a 
valuable addition to the book. 

The fifth part is also one of much interest and 
treats of the history and various forms and uses of 
universal joints, concluding with a chapter contain- 
ing an account of the author's observations on the 
existence of such joints in the articulations of crus- 
taceous animals and of insects. This section of 
the book contains very much that is new in the 
present edition. 

In noticing Professor Willis’s treatise we have 
contented ourselves by giving a general idea of its 
contents and pointing out the edsitions and changes 
which have been made in the original work; and 
we have done this simply because the author's 
method of treating his subject is so well considered 
as not to require criticism. When we say that this 
second edition is better than the first we have 
bestowed upon it the very highest praise, and praise 
which is justly its due. 





Strange Dwellings, being a Description of the Habitations of 
Animals, abridged from “ Homes without Hands.” By the 
Rev. J. G. Woop, M.A., F.L.S., &c., with designs by W. 
F. Key], J. B. Zwecker, and E. Smith. London: Long- 
mans, Green, and Co. 

Tuis is a capital little book, and one which, although 

it treats of animal instead of human engineering, is 


| yet well worthy of a notice in our pages. Perhaps 
| Some satirical persons may be apt to remark that 


an account of animal engineering is, after all, more 


| interesting thana description of the works of the lords 
| of creation, and after reading the Rev. J. G. Wood’s 


book, we are strongly inclined to agree with them. 
The title-page clearly explains the object of the 
work, and when we have stated that it fulfils this 
object, that it is very pleasantly written, and that 
it is capitally illustrated, we have said all we need 


say to recommen 1 it. 


DREDGING MACHINE FOR THE CLYDE. 
We publish this week a two-page engraving, and also 
sections on page'412 of a fine steam dredger lately built by 
Messrs. Simons and Co., of Renfrew, for the Clyde Navi- 
gation Trustees, this machine being constructed to dredge 
to a depth of upwards of 30 ft. of water. The various views 
show clearly the general arrangement of the vessel and her 
machinery, and the principal dimensions of the former are : 
ft. 
Length on deck ... one thie: wie Se 
Breadth of beam .., eve done 6 29 
ey amidships ... om ove soe 10 

The hull is strongly built of boiler plates and angle-iron, 
and is divided into six water-tight compartments by iron 
bulkheads. The main framing carrying the bucket girder 
and its gear is well fastened to the hull, and braced to dis- 
tribute the strain it has to bear over the vessel, 

The working power consists of a pair of horizontal con- 
densing engines to drive the buckets, hoisting gear for 
bucket girder and bow crabs. Two pairs of non-condensing 
engines are also provided to drive the stern crabs, side 
shoots, &c. A donkey double-acting pump connected to 
bilges and sea, feeds the boiler, &c. 

The iron bucket girder is about 90 ft. in length, its 
weight (when dredging with one-half of the buckets filled, 
and including the hoisting chains, &c.), exceeds 125 tons. 
One man, by means of a lever on deck, has complete control 
in raising or lowering the bucket girder to dredge from 6 ft. to 
upwards of 30 ft. depth of water. The dredged material is 
delivered into inclined shoots at either side of the vessel, and 
to close either shoots two strong forged iron sliding frames, 
lined with oak and covered with thick iron plates (to resist 
the fall of stones, &c.) are provided, these frames being 
fitted with self-acting gear worked by steam, and arranged 
for closing one shoot simultaneously with the opening of 
the other. The arrangement of these parts is shown by 
the views on the next page. 

At the bow there are three large independent double- 
powered crab winches combined in one machine for con- 
venience in handling by one man. These crabs control one 
1} in, head chain, and two # in. side mooring chains provided 
for guiding the dredger to the cutting place. At the stern, 
four similar crabs are placed to work the stern and side 
moorings. By these appliances provision is made for moving 
the vessel ahead, astern, and athwartships. Surging heads 
are also fitted to the crabs to haul the hopper barges along- 
side, also hand gear to work the surging heads independent 
of steam. Friction gearing is provided and adapted to work 
these moorings at three different speeds. The main gearing 





Viscellaneous Publications Received. 

The JI urnal of the Tron and Steel lustitute, No. 2. 
This journal well sustains the promise held out by 
its first number. The part now before us contains 
a continuation of Mr. [. Lowthian Bell’s valuable 
researches on the ** Chemical Phenomena of [ron 
Smelting ;” an account of the meeting of the Iron 
and Steel Institute held in London in March last, 
together with the address of the President, Mr. 
Henry Bessemer, and the various reports and papers 
read on that occasion; and finally Mr. David 
Forbes’s excellent quarterly report on the progress 
of iron and steel industries in foreign countries, and 
some interesting notes on the British iron and steel 
trades. 
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Tubles for setting out half-widths on railways, roads, 

is, and other public works ; to be applied in Field- 
pork and without any previous’ calculations, By J. 
S. Otver, C.E. London: E. and F. N. Spon. We 
fear that the author of this little book has taken 
great pains to supply an imaginary want. His 
tables give the half-widths of embankments and 
cuttings in sidelong ground of various inclinations, 
the width of the road being in all cases taken as 
30 ft. and the depth or height of the cutting or 
embankment as 60 ft., while the slopes of the work 
vary from 4 to 1, to 53 tol. To adapt the tables 
to the various widths of road-bed, and heights or 
depths of embankments or cuttings existing in 
practice ‘‘ some calculations” are necessary, and we 
fear that in most instances these-calculations, simple 
as they are, and the trouble of referring to tables, 
will be found sufficient to deter engineers from ac- 


| eepting the aid Mr, Olver proposes to render them. 


In some instances Mr, Olver’s book may be of 
service ; but in the vast majority of cases engineers 
will prefer to plot the transverse sections and 
measure the half-widths from them in the ordinary 
way. 

The Track of the War around Metz. By Joun 
Bettows. London: Tribner and Co.; and The 
Villages around Metz. By Roser Srence Watson. 
Neweastle-upon-Tyne: J. M. Carr. These are 
two interesting little pamphlets, giving graphic 
accounts of the sufferings inflicted upon non-com- 
batants during the late disastrous war in France. 
They are published with a good object, and are 


binations for the action of which properties of | worth reading. 


and girder hoisting gear are also fitted with adjustable 
| friction wheels to prevent accident in case of undue strain 
| coming on the buckets or girder. Steel has been used in 
various parts of the machinery of this dredger such as the 
dead-eye brackets for suspending the top end of the bucket 
girder, bars for upper and lower tamblers, bearings of lower 
tumbler shaft, spindles of bucket rollers, bucket cutting lips, 
and bushes for the bucket link eyes, 

The capacity of each dredge bucket is nearly 14 cubic 
feet, or at ordinary working speed about 600 tons of soil 
can be lifted per hour. A 5-ton crane and a pair of shear 
legs are provided for putting on and taking off buckets, 
tumblers, arftl gearing, and there are two boats for shifting 
anchors and mooring, and a service boat attends the dredger. 

The crew are provided with comfortable accommodation 
in a cabin under the deck, fitted with folding iron berths, 
stoves, &c, Separate rooms are also provided for the master 
and engineer, these rooms being neatly fitted ap; while the 
vessel is also provided with a complete outtit of lamps, 
boats, sounding poles, anchors, &., necessary for dredging 
on the Clyde, 

Besides the machine of which we publish engravings, 
Messrs. Simons and Co. have recently constructed their im- 
proved dredgers for the harbours of Aberdeen, Hartlepool, 
and Dundee, and have at present nearly completed a large 
double dredge for the River Tees Conservancy Commis- 
sioners; they have also in hand for the Government of 
Canada one of their patent combined dredge hoppers, 
which will proceed to sea with its own spoil. We may also 
mention that they furnished the two powerful) dredgers 
which are at present working night and day cutting the 
great ship canal from Amsterdam to the North Sea; these 
vessels, besides raising the soil, discharge it on the banks 
of the canal by means of float pipes. 

it may interest our readers to know the satisfactory 
manner in which the self-propelling screw dredger Greenore 
(a description of which appeared in this journal 80th 
August, 1867) has accomplished the severe undertaking for 
which she was specially designed and constructed, This 
powerful vessel has cut a channel of a mile in length and 
400 ft. in width through the bar at the entrancz to Carling- 
ford Lough, Ireland. This bar is posed of bould 
stones, varying in weight from three to four tonsa, and so 
cemented together by marl and blue plastic clay as to re- 
semble masonry. 

These dredging operations on the Carlingford bar are 
carried on under circumstances such as were a few years 
ago considered impracticable owing to the tide and channel 
swell from the east and south. Notwithstanding this, in 
six working days the Greenore removed 17,650 tons, and 
on one day no less than 4660 tons. The Greenore was also 
constructed by Messrs. Simons aad Co,, London Works, 
Renfrew, to whom we are indebted for the use of the draw- 
ings from which the engravings published by us this week 
have been prepared. 
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FERRIE’S SELF-COKING BLAST FURNACE AT THE MONKLAND IRON WORKS. 
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We have frequently referred in this journal to the ar- | 
rangement of self-coking blast furnace successfully intro- | 
duced at the Monkland Iron and Steel Works by Mr. | 
William Ferrie, and we now publish engravings of this 
furnace, which will explain its construction clearly, these | 
engravings having been prepared from drawings kindly | 
supplied to us at our request by Mr. Ferrie. In considering 
the problem of utilising the gases escaping from blast fur- 
naces worked with raw coal, it occurred to Mr. Ferrie that | 
much of the difficulty would be overcome if the coal could | 
be coked in the furnace in somewhat the same way as it is 
coked in gas retorts, and carrying out this idea he com- | 
menced experimenting on a small blast furnace having | 
about one-fifteenth of the capacity of an ordinary 50 ft. | 
open-topped furnace. The upper part of this small furnace | 
was divided into two compartments or retorts, into which | 
the coal ores and finx were charged; and the furnace top | 
was closed in by the usual bell and cone arrangement. | 
The gases passed off into a main which communicated | 
with the entrance of flues at the bottom of the retorts, and | 
air being admitted the gases were ignited in these flues. The 
flues were spiral, in order that the heat from the burning | 
gases might permeate the materials inside the returta, and 
had a termination for the exhaust gases by chimneys at the 
top of the retorts. This furnace was worked for about two 
months, with raw coal as fuel, and the results obtained 
were highly satisfactory. The iron produced was No. 1, 
No. 8, and No. 4, and that from materials that had only 
been sixteen hours in the furnace, such was the rapidity of 
the “driving” of the latter. An examination was daily | 
made of the interior of the furnace, at the bottom of the | 
retorts, and invariably the coal was found thoroughly coked | 
and at full heat, the lime completely.calcined at the same | 
temperature, while the ores were similarly heated. | 
These results led to the system being applied to a large 


/ 
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furnace at the Monkland Works, and it is this furnace, 
which was put in blast at the end of October last, which is 
represented in our engravings. The furnace is 83 ft. high 
by 18 ft. in diameter at the boshes, and 12} ft. in width at 
the top. The mouth is closed by a bell and hopper, and | 
the gases are led off to the blast-heating stoves in the | 
usual way. The upper part of the furnace, for a depth of | 
20 ft. below the space required for the bell and cone, is 
divided into four compartments by vertical walls supported | 
on arches, and radiating from the centre, as shown in the 
figures. This division of the upper part of the furnace into 
compartments, undoubtedly causes additional frictional re- 
sistance to be opposed to the descent of the materials, and 
in this way the partition walls, in addition to their other 
duties, fulfil an important object by relieving the coke 
formed of a certain amount of its load. It is probably 
mainly owing to the support afforded in this way that Mr. 
Ferrie is enabled to employ a furnace of greater height than 
would otherwise be possible so long as the fuel in the lower 
part consisted of the comparatively tender coke obtained 
from the Scotch coal. 

The division walls, however, serve another purpose be- | 
sides this, and indeed their main object is to enable the | 
coking of the coal to be performed in the upper part of the 
furnace. Referring to the engravings it will be seen that 
the vertical partitions, and also the circumferential walls, 
are pierced with flues, the arrangement being such that a 
portion of the gases taken from the top can be led down to 
the level of the bottom of the compartments or retorts, and 
—receiving a supply of air through gratings in the external | 
wall of the furnace—cau be ignited and consumed in the | 
fiues traversing the partition walls and surrounding the | 
compartments, the draught through these flues being as- | 
sisted by chimney stacks at the top of the furnace. The | 
wal's separating the flues from the compartments are 9 in. | 
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thick, and the temperature in the flues ranges from about 
1500° to 1700*, The heat transmitted through the walls 
more or less cokes the coal in the compartments, and on 
the occasion of Mr. I. Lowthian Bell visiting the Monk- 
lanp Works a few months ago, a hole was drilled through 
the furnace side about the level of the springing of the 
arches on which the partition walls partly rest, and the 
fuel opposite this opening was found to be in an incan- 
descent state, indicating that it bad parted with its prin- 
cipal gaseous constituents, and bad become practically 
completely coked. At the same time one of Mr. Bell's as- 
sistants ascertained the temperature at a distance of 6 in. 
from the lining by means of Siemens’s pyrometer, and found 
it, according to one reading, to be 1434°, and according tu 
another, 1554°. 

The economical results obtained with Mr. Ferrie’s furnace 
have been most satisfactory, and on this point we cannot 
do better than give the following quotation from a paper 
read by Mr. Ferrie before the Iron and Steel Institute in 
March last. On that occasion Mr. Ferrie said : 

“In the Lanarkshire district, the quantity of coal re- 
quired in the manufacture of a ton of No. 1 pig iron ranges 
from 59 to 52 ewt. in the furnace, whereas, in this furnace, 
a ton of the same quality can be produced with 32 to 36 
ewt., effecting a saving in coal of nearly a ton to the ton 
of iron made. In ores, the saving in this furnace will be 
about 24 cwt. per ton of iron. This saving of ores may at 
first seem incredible ; I confess I did not anticipate such a 
saving in this material, and it was only after most accurate 
and repeated trials from similar materials, in adjoining far- 
naces, that the evidence became indisputable—that the 

y of ores b an established fact. One explana- 
tion of this saving in ores is, that t break into ;owder 
a few feet down the furnace, and are blown out at the fur- 
nace top, as is the case with coal, where no less than 61.54 
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per cent, of its available properties, in the process of smelt 

ing, escape as waste at the furnace top; and in confirma- 
tion that this is the case, the ores have been gathered by 
means of a magnet on a sloping bank behind the Monkland 
furnaces, and all over the adjoining ground, samples of 
which I now produce Another and reliable explanation 
hae been obtained by the spectroscope. Dr. Macadam, Pro- 
fessor of Chemistry, Edinburgh, found, on the 11th of this 
month, by means of this instrument, in the flame of a fur 

nace at Monkland Works, calcium, sodium, manganese, and 
iron. In the Middlesbrough district this could not be ob- 
served, for there all the furnaces are covered at the top, so 
éhat no comparison could be noted. In Scotiand, however, 
and now more especially at Monkland Works, where open 
top furnaces are in operation alongside of a covered one, 
the saving became so obvious that it at once directed at 

tention, and has now been accurately ascertained to be the 
fact. 

“In a carefully conducted trial of the comparative ad 
vantages which this furnace possesses over the ordinary 
open-tepped furnaces in general use throughout Scotland, 
undertaken by the Monkland Iron and Sieel Company, com- 
prising 7) shifts, compared with a like number in an ad- 
joining furnace, the syme quality of materials being used in 
both cases, the foLowing were the results obtained 


Fenute's Parent Furnace. 


Consumption ns cwt. gr. 
Coal os - 2013 12 0 
Ironstone ) 1 1) 
Ore ous 610 1 
Cinder ... : 6 2) 

Limestone 7 


Production : 
1 pig 
3°, 


i» 


Total 


Mowxtanp No. 7. Furyace 
Per ton of iron 
pr duced. 
tons ewt. qr. ewt. 
Coal ose 2 é ia 51.18 
Ironstone 
Ore 
Cinder 
Limestone 
Production 
No. 1 pig 
No. 3 
No, 4 


Consumption 


” 


Total 219 0 

More recently, also, a trial of Mr. Perrie’s furnace wa 
undertaken by the Coltness lron Company under the dire 
tion of their managing director, Mr. Hunter. Coltmess and 
Moukland men were respectively told off to take charge of 
the two furnaces, the Coltness men weighing the materials 
and watchipg the performance of the Monkland furnace and 
rece versed, 1 he coal, ironstone, and flux were alike for 
both furnaces, and were supplied by the Coltness Company, 
The results, which may be regarded as ; sfactory, 
were as follows ; 


Frurie’s Parent Ft 
Per ton of iron 
produced. 
Consumption Le owt. 
Coal { 
Woodend ironst< 
Salsburgh - 
Crofthead 
Ry vood 
Skaterigg 
Limestone 
Production 
No. 1 pig 
N 5 


Total 


Per ton of iron 
4 produced 
‘omagumption ons . ewt 
Coal , 1.93 
Woodend ironstone 
Salsburgh 7 
Crotthead 
Braid wood - 
Limestone ... 
Productwn 
No.lpig ... 
No. 3 eee 


Total eee ‘ 

The temperature of the gases escaping from the top of 
Mr. Ferrie’s furnace was taken by one of Mr. I Lowthian 
Bell's assistants on the 10th of February last by means of 
Siemens’s pyrometer, and during observations lasting from 
10.20 a.m. to 520 p.m., the temperature was found to 
range between 752° Fahr. as a maximum, and 392” as a 
minimum, the average of thirty-three observations giving a 
mean temperature of 589 

Between the time of ita being put into blast in Ox 
last, and the date of the reading f Mr. Ferrie’s pa} 
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fore the Iron and Steel Institute, at the end of March last, 
the furnace we have described had produced : 
tones. ewt. qr. 


O958 3 06 


f 


19% 4 
1371 4 0 
297 9 0 


Total $926 16 0 

This production shows an average of 14 tons 15 cwt. per 
shift of 12 hours, whereas the average quantity cast per 
shift from the Lanarkshire furnaces is stated by Mr. Ferrie 
to be from 10 to 12 tons, The quantities of materials used 
by Mr. Ferrie’s furnace for the production of the above- 
mentioned quantities and qualities of iron were as follows 
Per ton of iron 


tons. ewt. qr. 

Coal 7018 15 0 

Ironstone . 498114 1 

Ore 53 

Cinder 

Limestone 

It is stated by 
with great reg 
materials, running « 
The quantity of ga ’ 
excess of that required f veati blast and raisi 
steam for the blow , vines: | where works for the 
jroduction of finished iron are annexed to the blast fur 
des of utilising this excess of gas 

liscovered. So far, the brickwork forming 
portion of the furnace has shown good promise « 
und this is a very important matter. As to 
obtained by Mr. Ferrie’s furnace, there can be 
that some considerable portion of it must be sin 
the increased height which his arrangement 
chambers enables him to adopt without imposing to 
tload upon the eoke ; what proportion of the saving 
to this cause, and what to the plan of consuming a | 
f the gases in the flues for eff « the king 
coal, it ay 
any degree urac In any case, how 
has effected n i it savir 
plans, and we 
time to time 


obtain during 


turning 
rails en (the Northern line l 
15,000 people; the engineering shops areresuming work, « 
are in nol } lers; the Society of Civil Engineers 
ymmenced its session, the Central School of Arts and Man 
factures has epener } quoora, the Ex 
repsring te return from Tours where it 
alled, and the Ecole des beaux Arts is al 
mmence i labours. The 
M. 


est 


union am¢ 
and also t 
vergor at 

Commune. 

There is now being sign 

to the Marquis de Pleuc, 

Davalier, Denitre, Durand, 

we extract from this address 

ate the spiritin which it is written. 

men, that you will permit those whose names are appended 
to this memorial, toexpress to you their profound appre- 
ciation of the devotion with which you have protected the 
immense interests confided to your charge.” This docu 
ment is covered with signatures. The chief banks, the 
rincipal commercial establishments, all in short that have 


had relations with the Bank of France, seize the opportuaity 
t 


© congratulate those who, actuated by a high sense of 
duty, have preserved so much from the criminal attempts of 
the insurgents. 

The extended use which the Communists made of petro- 
leum, and the terrible deyasta achieved by the employ- 
ment of this combustible have induced the military autho. 
rities to prohibit the sale of lenm in Paris. Farther, a 
Bill has been presented to interdict its impertation and 
manufacture in France. It is to be hoped that only a pro- 
visionary measure will be enacted, which will be modified 
80 4pon as circumstances permit. 





railways, added to the present dif 


rhe great passenger traffic suddenly thrown upon the 
. working them, 


‘ ‘ ; > * 2 
ment e1 s collixi at 3 o'clock i 


the afternoon on the Paris and Orleans line at Ablon*® 
about 10 miles from Paris. A passenger train coming from 
Corbeil ran into another passenger train from Tours, which 
had been delayed 50 minutes. The consequences of the 
collision were very serious, entailing loss of life and many 
injuries. The accident was caused either by an error in 
the signalling, or by a misunderstanding on the part of th: 
driver of the train. 

The various means of communication in France have 
suffered greatly by the war. The Commission appointed 
by the National Assembly to report upon the condition of 
railways, roads, and canals, have just presented two re- 
ports, the on@en railways the other on roads and bridges. 
We extract from these reports the following particulars : 
of 10,900 miles of line opened for traffic, 4420 miles were 
on the 25th February in the hauds of the Prussians. he 
damage sustained by the railways extends to the perme- 
nent way, to the stations, bridges, and buildings, to fixed 
plant and rolling stock, The Commission has suggested t! 
following points for consideration : 

Ist. What is the amount of outlay necessary to rep 

damages ? 

2nd. What delay will be involved in bringing them i 
ondition of temporary efficiency ? 

3rd. What would be the time required to bring the: 
into a state of permanent efficiency ? 

it is impossible to arrive at present at any exact results, 
und the figures given must be regarded only as apy 

sate. The Eastern Railway Company has suffered to the 
extent of 30,000,000 francs in damage dene to the perma- 
nent way, bridges, stations, &e. Two huadred locomotive 

mt of 900, and 3000 wagons and carriages out of a stock of 
23,500 went with the Prussians. The Lyons-Mediter 
ranean Railway Company estimate their road repairs at 


rox 








directed with intelligence. With gx 


| causing fatal losses of time, and frequent accidents. Orders 





100,000 francs, and their loss of rolling stock is 300 


| we , . ar 
wagons. The Orleans Railway has suffered to the extent 


if 150,000 franca, and fears that it has lost 4 locomotiv 
and from 590 to 600 vehicles. The Western Railway hb 
ulso lost largely ; 15,000,000 frances of damage in burnt 


| stations and broken viaducts; 6 locomotives and 150 car 


rages. 


rhe Northern line laments the loss of three bridges across 
Oise, prematurely destroyed in a mistaken policy about 
the defence of Paris. The loss of these bridges affected 


| seriously the food supply to the city. The repairs of this 


ll cost 6,000,000 francs. Altogether from the data 
ed, the total damage done to the lines, stations, &c., 
amourts to 56,500,000 francs. It is considered that from 
15 to .0 days will be sufficient to put the lines into a condi- 
1 of temporary efficiency, but that an entire season will 
quired for their permanent restoration. The report 
tabular statements showing the falling off of recei 
ing the war. The Southern and Charentes Kailwa. 
ered little, but the Eastern line saw all its receipts dis 
ear at the end of September. The Lyons Railway, 
within the zone occupied by the Prussians, also lost its 
revenue during the last quarter of the year; the Orlear 
Railway fell off 9,000,000 francs; the ‘Western Railw: y 


| 16,000,000; and the Northern line lost 60 per cent. of 
re 


mission then report upon the services of rail 
ways during the ew their duties, and the reform to be in- 


- | troduced into t r mapagement. 


Railways are servants, powerfal and tractable, w! 
cement durit ha 
war the services rendered by th rere remarkab! 
The army of General Vinoy was shifted in less than 
sours. On the 22nd of November 11 
ates 
, at the opening 
men per cay, wilh 
onding munitions. But 
that orders and counter orders, 
1 emergencies unprovided for, abuses, and requisitions 
proeauced ct nfiusion 


disorder, paralysing the railway, 


poured in from every side, and from officials occupying a)! 


H in the military and admini 

nerais and intendants were at varia 
wunded where there were no troops ; troops were in thou 
sands where there were no provisions, The report of the 
at to avoid \ 


Commission advises, above all things, tl 
future maladministration, there should be one central 


direction. Finally, the Commission regarding the net- 
work of French railways from a military point of view, 
consider that the radiating of the principal lines has been 
fatal, and that a vastly increased amount of service could 
bave been obtained from them if there had existed mor: 
rausverse roads uniting with the radiating roads at 
different points along their course. 

The following are some extracts from the report relating 
to roads and bridges. There were in France, at the end of 
1869, two hundred and twenty-three national high reads 
having a collective mileage of 23,860. The urgent repairs 
required on all these national roads that have been cut up 
or damaged for the requirement of the defence, are estimated 
at 10,000,000 franes. The Commission states that with 
a little less precipitation, and with a little more knowled; 
in the military art on the part of the defence committees, 
there would have been preserved from destruction a large 
proportion of the roads, but the feeling that led the com- 
tee to exaggerate the cruel necessities of the defence for 

: , . } i! 1 
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not to be considered wanting in energy. Under all circum- 
stances, for the future it will be mecessary to appoint only 
such persons on similar committees as are really competent, 
and pe iii 
or by their special studies of the art of war, of fortif 
or of topography. It would be impossible to haveaig 
more parliamentary language that these committgge 

‘ retic than usefal, nor to refer in a more 


té etly sut 







more nie 

tone to the absurd destruction they perpetrated. “"8 
Ibe departmental reads have also suffered greatly from 

last year’s war, and the total netessary repairs are estimated 


at a sum of 2,000,000 frames, of “aehtel 000,000 francs 
alone will have to be paid by the Department of the Seine, 


on the highways other than the grand routes,?The damages 
incurred by the war represent a sum of 9,145,000 france; 
I t fig ire not eomprised the repairs of this 
‘ in the De t of the Seine. The total Jength of 








hese ! J y, 1868, was 149,150 milgs. 2 

On the whole the bill of costs incurred by thegyaref 1870, 
is estimated for the three classes of roads as f#lewe; 
franes. 
10,089,060 
9,000 000 
9,145,000 


National roads 
Departamental roads... dee 
lioads of principal communication 
Contingences and expanses to be in- 
curred by the Department of the 
ine for reconstruction ont 1,855,000 
Total franes 30.000,000 
A large number of road bridges have either been de- 
t ired during the war, 35 upon the national 
, and departmental roads, representing a 
mage of 5, ) franes for the first, and 4,500,000 
the s , but these figures are included in 
19,004 incs given inthe first two items of the 


48 upon the 


I ridge fi Asniere was an object of attack by 


the Commune, but its destruction was fortunately averted. | 


The village of Asniéres and part of the village of Clichy 
reatly in the struggle. Many buildings 
royed, and amongst others the station. 
attacked the bridge of Asniéres on the 
This bridge, built by M. Flachat, 
| timber, burnt during the revolution 
of 1848, i st first plate girder bridge erected 
in France. It is made for four lines of way supported by 
f ft. df in. deep, It is 507 ft. 9 in. lo 
1 four piers. The Commanists surround 
e materials the five girders near th 
Large rents are visible in 





ular gir 
carried uper 
ays of e> 

ts ont Clichy side. 
1 plates, and t vertical stiffeners are almost all broken, 












| hy their administrative cap: q 





SOLAR HEAT. 
To ruz Eprron oy Eyoingerine. 
Srn,—I notice the remarks of Mr. Smith in your impres- 
po as ti inst. He says that a shower of projectiles 
oy a an armour plate will eause the latter to 
and no doubt this is correct. Then he conceives, 


| that the#un throws off at right angles to its axis something 


Which he lects to call vitalism, and this, he says, is invisible 
pand imponderable. This vitaliem, ing off into space, at 
right an to the sun's axis, pad yp wm Maal in right lines, 
strikes | bg onsen tae force, proportioned to its 
increasing haa os heat, as in 
the armour ec may ot: moana more distant 
planet, the speed of this vitalism may ba-egelerated, and it 
strikes the earth at a velocity of 180,000amiles per second, 
generating by its impact light and heat.:/‘Bhen passing on- 
ward inte space, and obeying the laws of itation, the 
Vitalism takes an orbit of. its own, and to return to 
the sun, the great centre of attraction, heat and 
light by its nmpact upon the sun's surface: This is a sin- 
gular conclusion at which to arrive. Vitalism is imponder- 
able, says Mr. Smith, yet it is thrown off from the sun, and 
passing in right lines through space with an ageeleratin 
velocity, its particles (imponderables) strike the planets, an 
generate heat by their impact. Note also that these par- 
ticles of no weight strike with a fores proportioned to their 
increasing momentum. That is, an imponderable has mo- 
mentum, and, strange to say, an i ing m t 
Now momentum is measured by the velocity and quantity 
of matter in motion, and matter has weight, but vitalism 
has no weight. How then ean it have momentum, and 
even if it could possess momentum, why should momentum 
be accelerated ? 

Vitalism being imponderable, cannot be subject to the 
laws of gravitation, tor these laws, acting upon matter, give 
weight to that matter, Howthen can gravitation act on 
vitalism, to draw it back again to the sun, vitalism being 
imponderable, and therefore not matter? Grant for a mo- 
ment that the foree of gravity can act upon the imponder- 
able particles of vitalism, why do these particles, thrown off 
from the sun in right lines, press forward with an accele- 
rated velocity into space? By the laws of force and attrac- 
tion, the initial velocity of the particles would be a maxi- 
mum, and the attraction of gravitation wold be a force 
constantly retarding the progression into 


space, and finally causing them to fall back iw-tight lines 








upon the surface of the sun, The particles ing as they 
do in right lines, would pot take any orbit of it own, 
being siraply drawn back t the dun the tectiiinear 
| paths of their projectiog into space... Bur mt for a mo- 


| ment that these particles Of vituligadid take an orbit of 
their own, they could owly do sdenk gonsequence of some 
| centrifugal force beingamy tothem, so that in place of 
| returning to the sun and ebriking “its surface, they would 
revolve round the sun, a§ @o*beth planets and comets. I 








i 
itthe top ao tom members, formed of a number of | think I have shown that there ean be no analogy between a 
plates, have resisted well, and support the structure. _ | shower of bullets striking an armour plate and a flight of 
Amongst th sures proposed for repairing the dis- | imponderable particles striking the earth’s surface, and that 
ers occasior ir, we may say a word of the| Mr, Smith’s reasoning is wholly defective, and at variance 
asures taken in f ur of the unfortunate inhabitants of | with the jaws of foree and motion. Nevertheless there is « 
» conceded provinces, There was submitted to the Na-| certain degree of beauty about Mr. Smith's ideas, which 
t Ass mbly ¢ 6th of June, for a preliminary dis- | Te! der ther far inore noteworthy than the crude, not to say 
alia 5 mene cession of 100.000 hectares of | Preposterously absurd, notions of certain advanced philo- 
the best lands in Algeria to those inhabitants of Alaace and sophers, who hold that the suns heat is constantiy re- 
 oreiiad Gta iiied 4 hahaa tieits sethamalie tat plenished by the impact of pieces of planetary matter con- 
rail who ¥ | to maintain their natio a | stantly falling into ite surface. That there are such frag- 
~ urged that m encouraging emigra- | ments revolving in space there can be no doubt, and as the 
tion the work of assimilation would be facilitated for the | larger fragments which are comprised in the small planets, 
Prussians, the Assembly decided that tig project should be | Juno, Ceres, Vesta, &@, revolve in orbits of their own, so 
{ discussion. ‘We have before us a/ undoubtedly the smaller fragments revolve about the sun in 
rt j sted on the 17th of April to the Chamber of | a similar manuer, unless by approximation to some plane- 
( ‘ st Toulouse, by M. Désiré Bonnet, civil engineer, tary attraction their centrifugal force is overcome, in which 
3 h th uttention of the indastrial popula- case they will descend as meteoric stones upon the surface of 
‘ of Al Lorraine to the advantages which the | the attracting planet, or otherwise fall directly into the sun. 
a ' for the emigration en masse of the lhat these casual occurrences should, however, maintain 
- : aes what is considered to be the heat of the sun, is wholly in- 
stry of those j , Already a similar proposition stensieienth aitie that Ptencighior patio f sae “biels 
‘ Baerer ath a eo + Debeteniees: 00 the antes sistent with the harmony and perfeetion of system whie 
_P u I : pervades creation. 1 am giad to see that Mr. Smith, unlike 
M. Désiré Konnet points out that this depart-| jrany of our eminent philosophers, dues recognise a Great 
pr led ‘ lete network of railways from | Creator, and is not of the atheistical school, which to Kag- 
, that i 1 with two seas by a great river | jand has given a Darwin and a Huxley, and to France the 
iv :nals: he enumerates the available! red repubiicans of the Commune. The “ natural selection” 
r power Salat, the Garonne, the canal St. Mar-|of man, who worships only his own puny intellect, and 
t &e.. gi ther a total of 16,700 horse power. | denies and dishonours his Creator, is the ““matural selection” 
| 7 ‘ urces for the construction we have seen so strongly illustrated in Paris during the past 
ane eh; ' actories are abundant, Building | fw months. Philosophers of the Huxley school only admit 
we : < the best quality, are plenti- | “et they can prove, and what can they prove after all? 
Oe nee ee + gt : -7 | Why sumply that when they have exhausted all their powers 
s well a rhe coal. M. eeu b onsiders that the | (+ research and observation, they are no nearer to the Great 
Department of the Haute-Garonne could receive the two! bist Cause and are mere wanderers in an illimitable maze, 
at easi, and enable them to meet {he Te! where man’s bounded intellect vainly secks to understand 
with theirre-establishment. that which in this life can never be revealed. 
- > I am, Sir, yours truly, 
A NE s ror Coat.—In the Cannock Chase district R. ¥. Meswer. 
th Staffor ire coalfield mining enterprise is just} Cheltenham, June 7, 1871 
ry vigorous, and additional sinkings are being c —— 
outside the present recognised boundary. ‘Ihe Weet | Tv rus Eprroz ov Exeiyexnine. 
( wk Company have leased a large area, and are pushing Siz,—I should like, with your permission, to offer a few 
vard their workings in the deep coals in a direction | remarks upon the letter on solar heat, by Mr. 8. W. Smith, in 
unproved A new company is being projected to | your journai. I cannot see how he proves that the heat cf 
two trial shafte about two miles from the West Cannock | the sun differs from the heat derived from any other source, 
gs at Huntington, on the estate cf Lord Hatherton. | He says, terrestrial heat will net pass through certain sub- 
Lhe result of these trials will be awaited with considerable | stances—and that the heat of the sun will. This is easy of 


st, and if successful there will be no reason to doubt 

istence of coal in other parts of central Stafh rdshire. 

of the local mining engineers are urging the sinking 

sl shafts in the district lying between South Staiord- 

; and Shropshire, where it is believed valuable coal 

measures await development. The trial sinking at Sand- 

v 2 Lord Dartmouth’s estate, is now 70 yards deep. A 

eat deal of hard rock has been met with, but there has 

been little difficulty with water since the pumps were laid 
l ure very sapguine of success. 





Gow ana tine i s0oter 





explanation: Heat from any source consists of two kinds.of 
rays, “dark” rays and luminous rays; and the proportion of 
these one to the other depends on the temperature of the 
souree—the greater the heat the more laminous raya. Now 

the four substances Mr. Smith mentions, allow the luminous 
rays to pass, but absorb the dark ones very powerfully, and 
seeing that the rays of ihe sun-~which, on aceount of its 
high temperature bas a small proportion of “ dark” rays— 
pass through sume miles of an atmosphere consiatang of one 


| of these bodies; and highly ebseged with another far more 





With fd to the “ vitalism,” T carmot see how, if it be 
imponderable, it can be material, and if it’be not material, 
ya 


how can it be capable hea Fe seen by a force (a force 
cannot act wu nothin how can it be “suddenly 
arrested “in when w ie if i 


F 
; 


material existence ? . Smith says, the sun sends it forth, 
n ‘ oree 
and then again, thatthe fores of gravitation brings it back 
again ; but will it all come back, an@ if it does not all come 
ae ac uheataa te at eee ‘Will not 
some of it be im «Ae and be used in 
various works, as in the action involved im the 
growth of plants and animals, &.? If the “ vitalism” only 
the sun in « plane at right les to ite axis, 
pet 8. and — with Bee Ae ra the a 
very large proportion of it must as 5 
ipoloeiong for trespassing so much on your valuable 
space, 


Tam 
Northampton, June 10, 1871. W. A. Law. 








TITANIUM AND IRON, 


To tus Eprron oy Exairernrye. 

Siz,—I notice the remarks of Mr. David Forbes in 
what he terms the elucidation of Se sabes. bat BAITS Sp 
pears to me to be made with the intention of eontradicting 
statements I made in my letter dated 23rd May, which was 
inserted in your number of the 26th May. As regards the 
brilliant tol seyslals supposed by some to have been titanium, 
I have never said that their true mature was discovered by 
Mr. Henry, I simply said that they were called by Mr, 
H , “amide of titanium.” I ean answer for myself 
that I never acppeeet Siem to be metallic titanium, what- 
ever may have been the opinion of others upon that subject. 
In 1 ‘9 I was residing in England, and at that time 
titanium ores were only known in E as cabinet 
curiosities, nor were there any iroporters of those ores or any 
practical or scientific men who could inform me where any 
of these ores could mn penser in quantity. 1 distinctly re- 
collect what Mr. Smythe told me, and it wasas I havealready 
stated, nor was I the only party present at the conversation. 
The matter being one of vital importance to me, and of none 
whatever to Mr, Smythe, he may readily have partially for- 
gotten what I so distinctly remember. I was Niressed bye 
gentleman ” for jt signing himeelf “ Hylin,” in conse- 
| quence of a letter of mine in The Eugineer newspaper, t- 
ing out the prose seine ~ ores of tina thei 

effects upon iron and steel. I corresponded wi is party 
os Mr. fiplin, and 1 assume he the truth when he 
stated that the perusal of my letter first called his attention 
to ores of titanium. I purchased titanium ore from him and 


wrote letters to him as Mr. Hylin, and he mded and 
never informed me that his name was “Julin.” His partner, 
Mr. Pontervold, also came over from Egersund, and saw 
me but never enlightened me as to the Mr. Hylin 


being in reality Mr. Julin. However, as Mr, Goranssen is 
really Mr. Uranssen, so doubtless Mr. Hylin is Mr. Julin. 
I am wel! aware that ores of titanium had been found in very 
many parts of the globe, and that i of them had 
| been analysed and the analyses ; but I have yet to 
Jearn that any person previously to the date of my letter in 
The Ingineer had ever called attention to the commercial value 
| of ores of titanium in connexion with the manufacture of iron 
| arid steel No doubt titaniferous iron ores have been smelted in 
| Sweden and Finland years before the existence of titanium was 
known, and certain ores whieh were rejected because they 
worked cold in the blast furnace and required a large extra 
burden of charcoal, have since been found to contain so large 
a portion of titanium as to account for their rejection as 
ores of iron. But where are the ancient records, stating that 
these ores were rejected because they were ores of titanium ? 
Perhaps Mr. Forbes ean give a few extracts from these re- 
cords in disproof of my assertion that I first brought the 
subject practically and commercially before the public. 

Mr. Forbes is at some pains to prove that titanium ores in 
Norway and Sweden have been and are avoided, and that the 
best irons there are made from ores free, or nearly free, from 
titanium. His twenty-five years’ experi , therefore, and that 
of others, has been to prove that ores are inferior, that 
they are avoided, and that they ought to be avoided. With this 
discovery [have no concern. I have merely the merit 
of bringing before the public the fact, that commercially these 
ores are valuable, when employed to the 
production of both iron and stee unrivalled excellence. 
1 think I have nowhere intimated that a large percentage of 





titanium is needed to improve the quality of iron oF . 
still wherever the best iron is. produced, ium is t 
im the ores from which that iron is smelted. The ysis of 


ores which Mr. Forbes seems to consider conclusive is onl 
true of the particular specimen analysed. I have five dif- 
ferent analyses of Wootz ore, ali differing from that given 
by Mr. Forbes and from one another. Cas Ms. Forbes decide 
which is the true analysis of the bulk of this ore? 
Titaniferous iron ores have been smelted in 
Cumberland ever since blast furnaces have existed 
I have never heard that the red hematites 
as titaniferous, though I have found thet 
dantly in them, and the hearths of the furnaces 
witness fally to this fact. That the hematite iron is 
unrivalled tor its exeellenee is pretty well , ani 
that excellence to the titanic aid with the 
hematite iron ores from which it is smelted. 
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use of titanium ores. In Sweden it ap- 

these ores has been ised, and t 
uently condemned. is does not dis- 
in their eee ay quantity of lime 
furnace, but any, is found in 
duced. Th fore. Mr. Forbes would argue, 
lime—what can itdo? Take away, however 
what will the pig iron be worth? Very little 
if any) is found in copper, yet carbon is employed to 
uctile. But Mr. Forbes would say the carbon 





powerful be extraordinary effect upon iron. 

suppose Mr. Forbes will admit, though he would not 

four or five per cent. into bar iron. Neither do 

yy titanum largely with iron or steel, for I 

have found that very small doses produce the maximum 

effect of improvement, and this being the case the surplus of 

the titanium, if any, is welcome to pass off in the slag ; its 

thus passing away does not prove that the portion which 
does not pass away has no beneficial effect. isle Fo 

I believe that independently of any alloy of titanium im- 
proving the quality of iron or steel the effect of titanic acid 
Taelted in contact with melted iron proves exceedingly 
beneficial to the quality of the latter. : 

i according to Mr. Forbes carefully 
avoided now, though formerly smelted in mixture more or 
less with other iron ores in Sweden, this may pee Sew go 

falling off in quality of the cast steel p in 
sheffield from the Teeeveen or other once celebrated 
brands. Sheffield cast steel of the present day will not 
bear comparison with that produced there even forty years 
ago, and the total rejection of such ores in the Swedish 
forges would to my mind fully account for this depreciation 
of quality. 

fT novee elated that Mr. Hylin was the discoverer or the 
freehold proprietor of the ilmenite mines of Egersund, but 
he nevertheless found that titanium ore existed there in 
enormous quantities, and he obtained such a grant of the 
lodes that he was in a position to offer to lease them and did 
so offer them. Long enough before Baron Jarisberg sent 
two cargoes of iron ore (invoiced of course as titanium ore) 
titanium ore as iron ore had in 1840 been sent to England, 
on account of ite excellence as a steel producing ore of iron, 
and before that ilmenite as an iron ore had been purchased 
by the Dowlais Company and imported into Cardiff, and 
like Baron Jarisberg’s ore was not found on trial to warrant 
a continustion of the importation. All this does not dis- 
prove one iota of what I have advanced respecting titanium 
and its beneficial effects upon iron and steel. Although 
according to Mr. Forbes titanium ore was familiar to iron 
masters and to the public, long before I called attention to 
it about 1858-9, 2 is an little remarkable, that whilst 
mineralogists spoke of ores of titanium and of the 
localities where they were found, they never described them 
as they did magnetic iron ore, as existing in enormous 
masses, and it was only after the publication of my letter in 
The Engineer, that any public notice of the oubject took 
place. am unquestionably the fist party who umported 
titanium ore into England as such, and with the view of 
practically ~~; the quality of iron and steel by the 
use, and not by the abuse, of such titanium ore. If Mr. 
Forbes has done no good with titanium ore it does not follow 
that no one else can succeed with it, even though he has had 
twenty-five years’ experience. 

Spiegeleisen had been made in Rhenish Prussia for a 
century and more before I imported it into England about 
80 years ago, yet what iron master or steel maker in Great 
Britain beside myself then appreciated its value? Will Mr. 
Forbes say what is now its value in the British metallurgical 
world? The old refinery was falling into disuse. Asa thing 
of small value it had been for scores of years before the iron 
making world, but who had ever dreamed of putting its 
tuyeres to act at the bottom of the melted iron, in place of 
on its surface, or of the stupendous results that were to 
ensue? Mr. Bessemer, however, by his grand and simple in- 
vention made this discovery, which the collective knowledge 
and experience of the iron trade had failed to elicit, and the 
finery without fuel, except the carbon and silicon of the iron 
itself, has rendered steel nearly as cheap as iron. 

Possibly, then, in spite of Mr. Forbes’s lack of success, 
titanium and its ores may one day play an important part 
in the metallurgy of iron and steel. 

In ccnclusion, 1 have never yet seen any Swedish or 
Norwegian ores which are not more or less titaniferous, like 
the Lancashire and Cumberland ores, and those of the 
Forest of Dean, and therefore in the absence of better proof 
to the contrary than Mr. Forbes has been able to bring for- 
ward, I shall continue to believe in the beneficial effects of 
titanium upon iron and steel. 

I am, Sir, yours truly, 
Kk. F. Musmer. 

Cheltenham, June 6, 1871. 


Sa arrived too late for insertion in our last issue. 
—BD. B.| 





Wirae Trauwars.—The allotment letters of the Wire 
Tramwa a me (Limited), with a capital of 100,000/. in 
shares of 10/., have been posted. The capital has been sub- 
scribed privately to carry on and extend the application of 
the system of wire rope transport, which has been in opera- 
tion upwards of two years, and is now making rapid 
in England and elsewhere. Orders have been given by Go- 
vernment for lines to carry gunpowder at Purdost, and salt 
in the Punjab, and the system is in operation at several 
mines and iron works at home and abroad, as well as in 

beetroot and sugar cane. It has also been re- 
in 


transporting " . 
centl America for the ores of the Eber- 
nt Tico onl tedh hoon i 





FRIEDMANN’S 


FT 
, oie 
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a 


THE accompanying illustration explains the construction of 


BILGE PUMP. 


that he used it for the pulley at the head of a crane, but as 


Friedmann’s steam ejector, for clearing the bilges and holds of | he never published any description of it I feel sure that he 


ships of water, or in case of emergency of discharing large | 


—— of water that may be shipped by a vessel in distress. 
he arrangement of the apparatus will be easily understood 


from the drawing, where it will be seen that it consists of a | 


steam pipe, A, led from the boilers of the vessel and termina- 


ting in a nozzle within a cast-iron cylinder. Within the cy- | 
linder are fixed also a series of cones increasing in diameter | 


from the smallest within which the steam nozzle of the pipe, A, 
is —— up to the largest which forms the end cover to the 
cylinder, and is extended beyond with a bell mouth that is 
attached to the uptake leading to the discharge through the 


side of the vessel. The series of cones within the cylinder | 


have also a varying pitch as shown, whilst the central open- 
ings made in them also increases up to the bell mouth. To 


the lower side of the cylinder is bolted a cylindrical vessel | 
pierced with holes as shown, which serves as a filter to strain | 


the water through before it reaches the uptake. Any particles 
fine enough to pass through this strainer find a free passage 


through any of the annular spaces between the series of cones. | 


At the point of outlet is a simple valve opened and closed by 
a lever, as shown. The series of cones or water nozzles have 


been adopted because it is found that by them the greatest | 
economy of steam is obtained on account of its gradual con- | 


densation, and the gradual absorption of the power of the 
steam by the water as it passes through the cones. 

In operating the ejector all that is necessary is to turn on 
the steam through the nozzle, A. By closing the outlet 
valve in the ship's side, and keeping the steam on, the filter 
is effectually blown through and cleaned out. 


These apparatus are made in various sizes, to discharge | 
from 44 tons to 300 tons of water per hour. The larger ones | 


of course are suitable for clearing a ship of any sudden accu- 
mulation of water. The ejector has been adopted upon the 


vessels of the Compagnie Générale lransatlantique, the chief | 
engineer of which speaks very highly of their efficiency. | 


The London representatives of Mr. Friedmann are Messrs. 
Benda and Co., 32, London-wall, E.C. 
PAGET'S GIPSY WINCH. 
To tas Eprron or Enxoinxerine. 
Srz,—There is a smal! typographical error in the tabulated 


results of the experiments with my patent Gipsy Winch given | 


in your last number ; and, though a very small one, it renders 
the whole matter very unintelligible. The 4th experiment, with 
the handle at 20 in. radius, should have been “ bracketed” as 
being one of the experiments in which the handle was worked 


with a reciprocating movement, as the change from the rotat- | 


ing to the upward reciprocating movement is the only reason 
why the strain put upon the rope increases from 3 ewt. in the 
Sed experiment to 15 cwt. in the 4th. There is one other point, 
in which Iam anxious to do justice to my friend Mr. E. 
Field, the well-known inventor of the boiler which bears his 
name. I find he is the “‘ true and first inventor” of the method 
of self-acting oiling shown as used in my winch. I may add 


| and my other friends will exonerate me from having inten- 
| tionally, even for a moment, claimed the original idea of 
| another as my own. 
I remain, Sir, yours truly, 
Antnur Pacer. 
Loughborough, June 10, 1871. 


[The error pointed out by Mr. Paget is an annoying one, 
and to explain matterg more clearly we reprint the following 
extract from our last week's article with the table corrected. 
—Ep. E.} 

“The rope used in all the experiments, we may men- 
tion, was a 3 in. white rope, and in all the experiments, 
except the last, the winch was worked by one man, while 
the rope, as it left the barrel, was gathered in by a second 
|man. In the last experiment the handle proper and the 
lengthening bar were arranged to form a kind of cross 
| handle, the lengthening bar being worked by one man, 
while the other worked the ordinary handle, and also gathered 
in the slack. The diameter of the smallest part of the winch 
barrel was 4{ in., and the results of the experiments were as 
follows : 

Radius of handle, or 
Strain put upon the of handle and 
rope, or load lifted. lengthening lever. 
ewt. 
4 the handle was 
rt turned in the ordi- 
nary way. 

In these experiments 
the handle was 
worked with a re- 
ciprocating move- 
ment.” 


In these experuments 


Cuanyet Istayps Exursirion.—Jersey has been in a great 
state of excitement and activity for the last few months pre- 
paring for its Exhibition, which is to be opened on the 28th 

| instant. A request has been forwarded to the Queen to open 
| the Exhibition in person, and Her Majesty’s loyal subjects 
in Jersey were much disappointed at receiving a communica- 
| tion from the Home Office stating}the Queen would be unable 
| to be present at the inauguration ceremony of the Exhibi- 
| tion. The Exhibition about to be opened is very compre- 
| hensive in its objects. There is to be a cattle show, which 
will be opened for four days, and the entries from the three 
| islands are very numerous. The programme also includes a 
dog and poultry show, besides a loan collection, which is to 
| consist of works of art and curiosities found in the Channel 
Islands; this latter will prove a very interesting section 
| of the Exhibition, as there are many curious records 
relics in the islands, which have never before been exhibited 


| in p 
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CORD LAYING AND TWISTING MACHINE AT THE INTERNATIONAL 


EXHIBITION. 


‘(DESIGNED BY MR. JOHN R. TABER, MASSACHUSETTS, U.S.A. 


We illustrate, above, a very ingen'ous combination of 
mechanical contrivances, having for their object the twist- 
ing or laying of yarns into cords or ropes. The machine 
is the invention of Mr. Jobn R. Taber, of Massachusetts. 


It rests upon a plain frame, which carries three standard 


| 


brackets, as shown, supporting the moving parts of the | 


machine. On the shaft, g, is mounted a frame, b', carrying 
three smaller frames and spindles, c', on which run the 
bobbins, d. Each sub-frame is placed upon spindles, one 
of which extends through the rear plate, b, and is fitted 
with a pulley, +. The disc, a, is fixed, and the shaft, g, 
passes through it, terminating in a pulley, which can be 
driven either by hand or from a belt. At the forward end 
of the shaft are cut three passages, through which the yarns 
from the bobbins pass into a clip, to be described further on. 
The shaft, y, terminates with a pinion driving a spur wheel, 
which, in its turn, actuates the gearing that drives the 
winding dram. The action of the machine is as follows: 


The shaft, g, being revolved, the pulleys, b 5, receive, be- 
sides the main motion derived from the shaft on which they 
are secured, an independent motion from the straps which 


pass around them and the fixed disc, a. As the spool 
frames or flyers revolve on their own axis and the shaft, 
the yarn is led off the bobbins through apertures at the 
forward end of the spool frame and plate, b*. From this 
point they converge until they meet at the shaft, g, and 
pass through the openings before described. At this place 
the yarns, which receive a twisting motion through the 
means described, are brought together, and each yarn is laid 
over the other, as it passes through the compresser. This 
compresser is simply a clamp, consisting of two jaw pieces, 
with an aperture for the passage of the finished cord, and 
coupled with an india-rubber or other elastic link, so that 
the tension upon the cord may be varied. The object of 
the compresser is to smooth over any irregularities in the 
yarn, and to reduce the cord to a perfectly uniform size. 
We now come to a consideration of the mechanical details 
and contrivances that give to this machine a special interest. 
The driving arrangement of a fixed disc to the three pulleys 
is especially good. If gearing was employed for the pur- 
pose it is obvious either that only one rate of speed could 
be obtained, unless, indeed, change wheels were employed, 
Whereas, by the existing arrangement, by slipping collars 
of leather or rubber over the pulleys, their diameters can 
be altered, and any relative speed obiained, a matter of 
great importance, as it enables cords with varying twists to 
be made in the same machine. The second feature, not a 
new one, however, we believe, is the spool brake by which 
the feed off the bobbin is regulated. It consists of a flat 
plate, pressing on the yarn, and connected with a spiral 
spring, and set screw, by which the pressure can be adjusted. 
When the bobbin is full, and the yarn runs more freely 
off, the pressure of the brake plate is of course increased by 
the increased tension of the spring, and this, decreasing as 
the bobbin empties, opposes less resistance as the yarn runs 
off more freely. The tooeasy running of the bobbins in the 
spool frame is checked by a spring placed between the end 
of the bobbin and the cheek of the frame, and which can 
be set up by serews. On the other side is a light flat 
spring which holds in place the bobbin spindle. Upon 
raising the spring the spindle can be lifted ont, and the 
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empty bobbin falls to be replaced by another. At / 


there is shown a second tension, or compensation arrange- 
ment, which is sufficiently ingenious. A small bar enlarged 
in the middle is placed between the sides of the spool frame, 
and is set up by the serews so as to turn freely. There is 
a hole in the middle of this bar through which the thread 
is passed, and as the normal position of the tension bar is 
at an angle with the spool frame, it will be seen that the 
yarn from the bobbin diverges from the straight line in 
passing through the hole in the plate, 6*, on its way to the 
compressing clamps. Fixed to the end of the spool frame, 
and wrapping round the tension bar is a spiral spring, 
pulling always in an opposite direction to the pull produced 
from the passing yarn. Now, if from any irregularity in 
winding the yarn upon the spool or from any other cause, 
the yarn rans off irregularly, a slack would be formed, 
which would be carried forward and cause a fault in the 
cord, but when this does occur the tension bar, relieved of 
the pressure from the yarn, flies back by the agency of the 
spiral spring, and takes up the slack by wrapping it round 
the bar. A check pin is placed in the spool frame, and 
another in the tension bar to set a limit to the motion. 
This machine, which is now considerably employed for the 
manufacture of lines, cords, and light ropes in the navy 
yards of the United States, is being introduced into this 
country by Mr. Hamilton E. Towle, by whom it is being 
exhibited at the International Exhibition. 


RANDOM NOTES FROM NORTHERN INDIA. 
N.W. Provinces, April 10, 1871. 


Tue energetic chief of the Public Works Department, 
Colonel Strachey, has just delivered his exposition of the 
budget of his department, and amongst numerous other 
matters irrigation works and State railways occupy a 
prominent part. It appears that the expenditure on canal 
works during the official year ending 30th March, 1871, 
was 696,000, and the probable outlay for the present year 
is estimated at 8,194,0001. This is a very rapid increase, 
and if carried out will not only tax to the utmost the 
energies of the canal officers, but will call for a very large 
addition to their numbers. 

The following are some of the projects mentioned as 
likely to be undertaken at an early date: Two canals in 
the Madras Presidency, several projects in Bombay and 
Sinde, out of which may be specially named a canal from 
the Indus which is likely to cost 13 millions, and some 
schemes from the Saptee. In Bengal various project- 
have been prepared including two canals of much imports 
ance, one from the Damoodah and the other from the 
Gundak river. In the North-West Provinces there is a 
project for a large (second) canal from the Ganges (the 
Eastern Ganges canal) which will cost nearly one million 
sterling. Numerous schemes for works in Bundlekand, and 
two for canals in Rohilkund. In the Punjab a second 
canal from the Sutlej to begin from below the junction of 
the Beas with that river, and in the central provinces 
several reservoirs are about to be made. Here is a goodly 
bill of fare, and gladly will it be received by the earnest 
engineers of the canal department, than whom a more hard 








working body of men could not be found in India, and over 
whom an impression has lately prevailed that their craft is 
in danger of being overshadowed by the great State rail- 
way movement which appears to be the favourite child of 
the P.W.D., at present. 

On the subject of railways Colonel Strachey stated that 
the Government had come te the conclusion that to con- 
tinue the construction of railways in India on the old scale 
was quite impossible, and that a great reduction in cost 
must be made or else extensions must stop. He stated 
that they had decided to adopt the 3 ft. 8 in. gauge for most 
of the new lines as being suitable to the requirements of 
the country, and combining economy with efficiency, and 
he gave particulars of the different lines which are at present 
eitherunder construction or being surveyed. Colonel Strachey 
has for fourteen years been one of the chief public works 
administrators, and he now, it is stated, leaves India to 
fill the office of home consulting engineer in copnexion with 
the State railways. All agree that he will be a loss to 
India, as he possesses great energy, and is a strong advocate 
for action, which makes him conspicuous in a department 
which is more remarkable for prolonged deliberation than 
for vigorous action. 

It is now more than three years since the Government of 
India (availing itself of the depression in engineers matters 
which then existed) requested the Secretary of State to 
engage the services of thirty experienced engi for em- 
ployment in the executive grades of the P.W.D., and 
although these gentlemen may have long since been for- 
gotten in the engineering world at home, and are absorbed 
in the crowd out here, a few words with reference to them 
may interest some of the readers of these notes. 

Of the thirty engineers whose names were published in 
your journal at the time the appointments were made, 
and of whom you then expressed an opinion in your 
columns that they were not likely to gain “fame, fortune, 
or length of days,” twenty-three now remain in Govern- 
ment employment, one having died, and six having left. 
According to the terms of’ the agreement they were bound 
to serve the State for five years, but the Government re. 
served to themselves the option of dispensing with their 
services after three years, on payment of six months’ salary, 
the engineers being, if the Government so wished it, bound 
to remain during the full term of five years. The first 


the P.W.D., but that time has now expired, and the 
twenty-three who remain belong permanently to the Govern- 
ment engineering staff, and their services from the day 
they sign their agreements, will count towards pension, no 
very inducement to remain in India, you will, no 
doubt, think when their matured experience and ages at 


very 
some three or four have lately received honourable mention 
in ecmenion with extendiee biigetion 
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civil engineers was quite new to the Department, it is not 
unnatural that some of these gentlemen should at first 
have found themselves rather de trop, but this in tim 
passed away. About nine months after their appointment, 
thirty more experienced engineers were brought out from 
home, and since then many have joined the P.W.D., from 
railways and canals which were constructed by companies, 
so that comparatively recently imported experienced civil 
engineers are now a rather numerous body in the Gover: 

ment service of the country, and it is to be hoped that they 
will uphold the credit of their profession, and keep a forward 
place in the race of progress and improvement which is 
opening out in India, and that the Government on its part 
will forget and discourage old prejudices, so rife in past days, 
and give a “fair field and no favour,” to which course it is 
but right to state that, not only in engineering, but ia all 
other branches of the service in India (to the credit of 


the present administration be it said), the signs of the times 


daily point. 
————————— 


RECENT PATENTS. 

Tux following specifications of completed patents are all 
dated within the year 1870; and that vear should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chu -lane. 

(No. 1926, 2s. 84.) Charles de Bergue, of 10, Strand, 
patents some ingenious arrangements of .utomatic punching 
machinery which we cannot describe briefly, but of which 
we may have something more to say on a future 
eccasion. The machinery appears to be particularly ap- 
plicable for panching bridge plates. 

(No. 1986, 84.) Philip Chaplin, of Harlow, patents a very 


unpromising form of railway wheel in which the tread is | 


formed of an india-rubber band or tyre confined between an 
iron flange of the usual form on the one side and a series of 


segmental pieces, secured to the outer face of the wheel, on | 


the other. 

(No. 1948, 1s. 4d.) Edmund Leahy, of Cardington- 
street, Euston-road, patents a wonderful arrangement of so- 
called portable railway. Mr. Leahy proposes to employ 
endless bands composed of two or three thicknesses of steel 
say Gin. wide, and to place one of these bands on each side 
of the vehicle to be provided with a “ portable railway.” 


Each band is to pass under the wheels on the side of the | 


vehicle to which it belongs and to return over the top of 
them, the wheels thus rolling along its inner periphery. 
How these bands are to be made sufficiently flexible to te 


easily passed back over the wheels in the manner proposed, | 


and at the same time sufficiently rigid to act as rails, is not 
explained. 

(No. 1956, 18.) Thomas Holcroft, of Bilston, patents 
machinery for manufacturing nails and spikes. According 
to these plans, the bars from which the nails are to be made 
are passed hot, as they leave the preparing rolls, through 
shaping rolls which give them a step-like outline. Next, 
whilst still hot, these bars are slit into nail rods by slitting 
machinery so arranged as to prevent the rods from be 
coming warped or twisted; and, finally, the rods are con 
verted when cold, into nails or spikes by dividing them at 
their narrowed points, and then heading the nails or spikes 
thus produced. 
by one machine or by two separate machines as desired. 

(No. 1968, 44.) William Goreham, of Swanscombe, 
patents improvements in the manufacture of Portland 
cement, these consisting in disintegrating and mixing the 
chalk and clay by grinding or crushing when wet, but 
without excess of water, and then at once drying and 
burning the mud thus obtained without the separation of 
water in setting backs. 


(No. 1965, 8d.) George Featherstone Griffin, of 19, 


Great George-street, patents the arrangement of permanent | 


way illustrated and described by us on page 356 of our 
ninth volume; and also a form of iron permanent way of 
which we may possibly have something to say hereafter. 

(No. 1968, 6d.) John Walker MacCarter, of the City 
Saw Mills, Foyle-street, Londonderry, patents improve- 
ments in the arrangement of the Llow-through condenser 
patented by him in April, 1869 (patent No. 1222 for that 
year). The plans appear promising and we shall probably 
illustrate them. 

(No. 1976, 104.) William Cowley, of Liverpool, patents 
epparatus for pumping air. This apparatus consists of 


a chamber or sbort cylinder within which a flexible bag or | 


loose diaphragm is moved to and fro by a piston attached 
to its centre. We cannot see anything novel about the 
arrangement. 

(No. 1980, 28. 8d.) Henry Kesterton, of 9, Stratford 
road, Birmingham, patents machinery for producing tubes | 
from hollow ingots of Bessemer stee}. According to these } 
plans the hollow ingots are passed through a series of | 
grooved rolls having stationary mandrils between them, 
some of these rolls revolving on vertical and others on | 
horizontal axes. 

(No. 1989, 84.) James Humphrys, of Hull, patents the | 
arrangements of compound engine referred to in his letter | 
published by us on page 351 of the present volume. In | 
this engine the high und Jow-pressure pistons move in| 
opposite directions, and between the steam cylinders is a third | 
ey tinder containing piston valves which regulate the passage 
of the steam from the small to the large cylinder, and also 
its release from the latter. These valves are moved by a 
kind of cam motion. Mr. Humphrys’s principal object in 


As the direct introduction of a number of experienced | 


The dividing and heading may be done | 


designing this engine appears to have been to obtain a 
| short and direct passage for the steam from one cylinder to 
| the other; but equally good results can be obtained with 
lopger passages and ordinary valves if the point of cut-off 
in the large cylinder is properly chosen. 
No. 1998, 10d.) Charles Mathew Barker, of 12, Ken- 
nington Park-road, patents improvements in the construc- 
tive details of the steom boilers patented by him in April, 
| 1869. Mr. Barker's former plans were illustrated by us on 
of our ninth volume. 


page 82 


STEAM BOILER INSPECTION. 

We have received the following copy of a letter addressed 

by Sir William Fairbairn, the President of the Manchester 

| Steam Users’ Association, to Mr. Jobn Hick, M.P., the 

| Chairman of the Select Committee of the House of Commons 

om Steam Boiler Explosions. The great general interest 

of the facts enutsinel in the letter renders the latter well 
worthy of a place in our columns. 
{Copy.) 

Mydear Sir,—Several of the statements given in evidence 

| before your committee with regard to the working of the 

| Manchester Steam Users’ Association, were so contrary to 


fact, that I think I should be wanting in my duty as president | 


of that association, were I not te endeavour to remove the 
mistaken impressions which those statements were calculated 
, te convey. 
| Mr. Edward Alfred Cowper, who gave evidence at the 
conelusion of the inquiry, stated that judging from the 
jreports of the association, the proportion of explosions 
springing from boilers under its inepection, was one to every 
2000 boilers enrolled, and thus that it was as high as that 
| prevailing throughout the entire country, so that there were 
} as many explosions from inspected boilers as from those that 
| were uninspected. Earlier im the inquiry, Mr. McNaught 
stated that the number of explosions that had sprung from 
boilers enrolled with the Manchester Steam Users’ Associa- 
tion woes greater than that springing from those enrolled 
| with the Manchester Boiler Insurance Company, while Mr. 
| Longridge corroborated this in his last annual report, a copy 
of which, I am informed, was sent to every member of the 
| Seleet Committee. 
| These statements that the boilers under inspection give 
rise to as many explosions as those not under inspection, and 
| to more explosions than those under insurance, are calculated 
| to damage the principle of inspection which this association 
| has done so much to promote, and, therefore, I wish to cor- 
rect them. That correction may readily be made, and is as 
follows: 

It is well known that the Manchester Steam Users’ Asso- 
| ciation, which was founded as much as seventeen years ago, 
years before the existence of any of the insurance companies, 
| was the first to practically develop the Loa or of periodical 

inspection. In doing this, many difficulties had to be over- 
come. This work was a new one, not only to the executive 
of the association, but to its members. It war at this early 
stage of the association's history, that the explosions on 
which these calculations are based, occurred, while its more 
recent experience, which completely contradicts those cal- 
culations, has been ignored. 
It must be remembered that this association has always 
been a voluntary one, and has had no compulsory powers. 
| In consequence of this considerable difficulty has been ex- 
perienced from the want of full co-operation by the members. 
| The association from the first, made provisions for affording 
| its members at least one “entire” examination of each of 
| their boilers every year, but for a long time very few of the 
| members availed themselves of this opportunity. After a 
while, the association succeeded in getting an annual 
| “entire” examination of one boiler out of every three en- 
| rolled, while by continued perseverance for a course of years, 
| it advanced to an annual “ entire” examination of two boilers 
| out of every three enrolled. The association then adopted a 
| description of permissive compulsion. It started the guar- 
| antee system, which ected as a spur to inspection, inasmuch 
| as the guarantee is withheld from those boilers that are not 
allowed by their owners to be examined “entirely” every 
| year, or of which the construction or condition are not ap- 
| proved by the association. Since the possession of this com- 
| pulsory power, matters have greatly improved, and no ex- 
| plosions have sprung from boilers guaranteed by this associa- 
tion, with the exception of one of an unimportant character, 
| and which arose from exceptional circumstances, the owner 
injudiciously making use of large quantities of composition 
for removing incrustation, while at the same time blowing 
| out was given up, in consequence of which the water was 
| loaded with deposit, and the furnace crowns thereby over- 
| heated, when one of them rent, though no damage was done 
gevete or surrounding property. 
any consider that the collapse of a furnance crown 
should not be termed an “explosion” at all, and this is the 
general view; but inasmuch as there was a rent, and the 


| steam and hot water rushed out with violence; the associa- 


| to 


| tion has always termed it an explosion, though against itself. 
| | his is the only explosion, if such it may be called, that has 


ceurred to a guaranteed boiler since the system was adopted 
at the commencement of 1866, which, having regard to the 
number of boilers guaranteéd since that time, would bring 
the rate of explosion with the boilers under this association 
to one in 10,000 per annum, while if this were not regarded 


| as an explosion, it would bring the number to nil. 


This 1 think will be considered a full answer to the state- 
ments of Messrs. McNaught, Longridge, and Cowper. Now 
that we have more control over our members, our rate of ex- 

jlosion is but one in 10,000 boilers per annum, while Mr. 

mgridge states that their rate is one in 4600, so that it is 
just twice as high as that of the Manchester Steam Users’ 
Association. 

It should be remembered that the insurance companies 
have enjoyed the right of selection from the commencement 
of their operations, and, as given in evidence, have regularly 





rejected a percen of the boilers applying to them for en- 
rohment. After making this selection, therefore, they should 
net have any explosions at all, except such as might be con- 
sidered quite extraordinary, and beyond the control of the 
inspector. 

‘to the above explanation, I weuld wish to add the state- 
ment that the experiénce of our association shows that there 
is a growing tendency on the part of boiler owners to seek 
an indemnity in the event of explosion rather than preven- 
tion from such a entastrophe by sound inspection, and in 
illustration of this I may trouble you with a copy of a recent 
letter, while I may add that we have communications s!most 
daily of a very similar character : 

“ To the Secretary of the 
Manchester Steam Users’ Association. 

“ Dear Sir.—In reply te your application for a renewal ot 
my subscription, I beg to state that it is not my intention to 
continue it unless I have permission to work my boiler at 
55 Ib. pressure at least, which pressure is the same as I had 
used up to the end of 1870, Working at 50 Ib. pressure, 
your present limit during the last three months, I find wil! 
be insufficient when my water power becomes scarce. More- 
over, 1 do not see the necessity of insuring against a risk, 
the existence of which I have every reason to doubt, if I 
only work the boiler at the limit of 50 Ib. pressure. 

“ After your thorough examination on Good Friday, you 
will be better able to give me your limit. When I see your 
report I shall also be better able to judge. ‘ 

“ Awaiting your reply, I remain yours truly, 


oe 

| Itshould be explained that that letter was written after 
| the receipt by the owner, of a report issued by this associa - 
| tion, pointing out the unsatisfactory condition of the boiler 
| consequent on serious external corrosion arising from damp- 
j}ness. It will not be overlooked that the writer offers to pay 
his subseription, if under these circumstances the association 
would say the boiler was safe. 

Any company, association, or individual inspector who 
would carry out the inspection of boilers on the principle of 
easy virtue, and grant easy indemnitics, stating that boilers 
were safe when they were not safe would no doubt drive a 
roaring trade; and, plainly seeing there is a strong tendency 
in that direction, I beg to express my earnest hope, in which 
I am supported by every member of our committee, that 
whatever measure the wisdom of Parliament may dictate 
that it may be one that will promote, in its purity, sound 
periodical inspection as the on/y preventive for steam boiler 
explosions. 

have, dear Sir, the honour to be your obedient Servant, 
Wx. Farrparey, President. 
Manchester, May 15, 1871. 


THE UNIVERSITY OF LONDON AND 
ENGINEERING EDUCATION. 
To Tus Eprror oF EnGixrekine. 

Srr,—At the Annual Meeting of Convocation of the Uni 
versity of London, to be held shortly, I intend to move the 
following resolution : 

** That in the opinion of Convocation it is desirable, with 
a view to the promotion of engineering education and of en- 
couraging engineering students to take the science degrees 
of this university, that the examinations for the degree of 
Bachelor of Science should be so arranged as to give candi- 
dates an alternative choice between botany, zoology, physi- 
ology, and organic chemistry, and other subjects, such as 
— mechanics, geometrical drawing, &c.” 

trust that any of your readers who may be members of 
Convoeation will attend and support this resolution, which, 
if carried by Convocation and adopted by the Senate, will re- 
move a very serious obstacle which now exists in the way of 
engineering students graduating at the university, in the 
fact that in order to obtain the Bs. degree they are obliged 
to study the subjects alluded to in the above resolution which, 
asa rule, are of neither interest nor use to them. 

am, &c., 
FPrascis T. Boxp, M.D. 

The Hartley Institution, Southampton. 








Pevanta Dockxs.—In consequence of the great strikeamong 
the steam coal colliers of South Wales, nearly the whole of 
the coal trimmers employed at the Penarth docks are out of 
work. Very little coal is coming down, and vessels have to 
wait for cargoes. 

Bripexs ror Canapa—Adviees from Canada state that 
the Commissioners for the Intercolonial Railway have accepted 
the tenders of the Fairbairn Engineering ag and 
Messrs. Clarke, Reeves, and Co., of the Pheenixville Works, 
near Philadelphia, for the iron bridges to be adopted through- 
out the line. 


Derr Sza Survers.—Harper’s Weekly states that the 
American Government are making preparations, under the 
direction of the Superintendent of the Coast Survey, for @ 
complete investigation of the deep-sea bottom of the Gulf 
Stream. Professor Agassiz, assisted by Count Portalés will 
have charge of the dredging operations. 

Sewact Inzication at Croxpon.—The report of the 
Croydon Irrigation and Farming Company for the year 
ended the 3ist of March, presented at the meeting on Friday, 
stated that notwithstanding the difficulties the company 
have kad to contend with during the past year in conse- 

uence of receiving over from the Croydon Local Board of 
Health the lands at Beddington in a very unsatisfactory 
condition, and also in consequence of the late peried of the 
year when they were enabled to take possession and the per- 
sonal management of the undertaking, the business has been 
satisfi . The balance sheet showed a profit for the year 
of 6082., out of which a dividend was declared at the rate of 
15 per cent. per annum. 
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CONDENSATION IN STEAM 
CYLINDERS. 

Tue Patent Office records of this and ee 

es afford abundant evidence of the energy 

ith which a certain class of schemers have devoted 


hemselves to the task of supplying wants which had 
existence except in theirown heated imaginations, 


the imaginations of persons who, like them, 


s of the machine or apparatus which these 
-for inventions are intended to improve. 





I f the class to which are now referring— 
1 a large class it is—require no such incentives to 
vention as are required to actuate more ordinary 
tals. Very frequently they create imaginary 
ts for themselves, while at all times they are 
pecially ready to grasp at the slightest hint of an 
ortant t existing—no matter from whom the 


| order to do this it may be advisable that we should, 
} even at the risk of repeating well-known facts, re- 


| heat from the cylinder by radiation, & 


| faces, which goes on to a greater or less extent 


| pressure falls during expansion, however, re-evapo- 








y originate—and they immediately set to 
work to de means for filling it without troubling 
hemsel ve 
To such schemers a most 
m has lately been held out by a con- 
mporary of ours, and we do not doubt that some 
lozens of inventors are hard at work upon it at the 
present time. Our contemporary has discovered— 
and has announced his d that the man who 
; 


foundation in fact or not 


nticing prob! 


discovery 
produce a steam cylinder which “ will neither 
will *“ effect the most 
mportant improvement in the steam engine that 


James Watt invented the 


Lb 

b nor give out caloric” 
has been made since 
separate condenser.” Here, then, is a grand field 
of inquiry opened to inventors, and one in which, 
as we have said, there are no doubt already many 
labourers. Now we are ready to admit that if such 

cylinder as that of which our contemporary 
gp could be produced a certain amount of good 
might result, although not by any means so much 
as he appears to imagine; but a substance which 
‘will neither absorb nor give out caloric” us at 
present unknown in nature, and the problem, there- 
fore, requires for its solution the “ invention” of a 
substance differing in its physical properties from any 


\the cooling of the internal surfaces which takes 

to ascertain whether the hint has any | 
' 

| 


at present known, and capable in addition of being 
employed in the construction of steam cylinders, 
But it may be asked, whether, even if such a sub- 
stance as that just referred to is not likely to be 
forthcoming, may it not be possible to so modify the 
n of steam cylinders, so as to cause them 
) approximate to what has been termed, a con- 
dition of “thermal neutrality” ’; and this question 
bring us to the chief object of the present article. 
For one inventor who will search for a material 
suitable for cylinder construction, and yet perfectly 
impervious to heat, a score probably will endeavour 
to turn to account ordinary materials to produce a 
cylinder which they deem will possess an approach 
to the desired property. Our contemporary has 
himself acted in this way, and he gravely proposes 
to his readers the employment of cylinders com- 
posed of a thin steel lining, packed around with lead 
(that metal having a lower specific heat than cast 
iron), or with compressed wool, or other substances. 
it isthe fallacy involved in the advocacy of auch 
schemes as these that we propose to expose, and in 


constructi« 





capitulate briefly the circumstances under which 
internal condensation in steam cylinders takes place. 

Condensation in steam cylinders, then, is due to 
three principal causes, namely: first, to the loss of 
¢ second, 
to the conversion of heat into work which takes 
place during the expansion of the steam; and, 
third, to the cooling of the inner surfaces of the 
cylinder caused by the evaporation from these sur- 


during the periods of expansion and exhaust, To 
the first and second of these canses we need only 
refer incidentally, as they do not concern the 
matter specially under consideration, the real ques- 
tion to be dealt with being to ascertain to what ex- 
tent the condensation due to the last mentioned 
cause can be reduced by the adoption of such 
methods of construction as our contemporary pro- 
poses. This question we propose to discuss. 

When steam enters an unjacketted cylinder, it 
comes into contact with surfaces at a lower tem- 
perature than itself, and a certain amount of con- 
densation takes place to supply the heat requisite 
for raising the temperature of those surfaces. In 
the first instance the steam thus condensed is re- 
placed by a fresh supply from the boiler ; but after 
the point of cut-off is passed, and fresh cool sur- 
faces are exposed to the steam, this condensation 
causes @ loss of pressure in the cylinder. As the 


ration commences from the more highly heated 
surfaces, and soon this re-evaporation exceeds in 
amount the condensation effected by the fresh sur- 
faces exposed by the motion of the piston, and the 
curve traced by the indicator then, instead of lying 
inside the theoretical curve, rises above it, the 
pressure actually existing in the cylinder at the 
point of exhaust being often from 10 to 20 per cent. 
higher than that theoretically due to the expan- 
sion of the steam from the pressure at the point of 
cut-off. During the period of exhaust a further 
evaporation takes place, and ultimately the internal 
aaluees are reduced to the temperature which they 
possessed when steam was admitted to them at the 
commencement of the double stroke we have been 





considering. Now, a very little consideration of 
these facts suffices to show that the real measure of 


place, lies in the power of the material of which the 


| cylinder is composed to produce evaporation from 
| these surfaces during the periods of expansion and 


exhaust, and it is a knowledge of this fact, we pre- 
sume, which has led our contemporary to suggest 
the mode of constructing cylinders to which we 
have referred. But, in making this suggestion, he 
has neglected to consider one other very important 
fact, namely, the smallness of the quantity of heat 
carried off by evaporation in this way at each stroke, 
even in non-jacketted cylinders, and hence the fal- 
lacious character of his proposal. If this quantity 
of heat was large in proportion to that stored 
up in the mass of metal forming the cylinder, then 
good might result from the employment of thin 
steel linings backed up by materials of less specific 
heat ; but as the facts really are, the thinnest steel 
lining which could possibly be employed in practice 
would be more than sufficient to produce all the 
effects of the thick cast-iron eylinders now in use. 
An example may perhaps explain this more clearly, 

Let us then consider the case of an engine which 
has been proved, by measurements of the water 





evaporated or by other meana, to be using 14/0 lb, 
of steam in a certain unit of time, let’ the 
quantity of steam used in the same time as ¢s'ca- 
lated by measurements of indicator diagrams ac the 
points of exhaust be 1200 1b, Also let the quantity 
of steain used have been calculated from measure- 
ments taken from the indicator diagrams at the 
point of cut-off ; and let the quantity used per unit 
of time amount, when thus caleulated, to 1000 Ib. 
In such an instance we sée that two-sevenths of the 
whole quantity of steam entering the eylinder per 
stroke must have been eondense/l before the point 
of cut-off was reached, while of thia quantity one- 
half was re-evaporated during the period of expan- 
sion, and the remainder was, we will suppore, 
evaporated from the eylinder surfaces during the 
period of exhaust. In adopting such an instance 
we have brought forward no exceptional case but 
one of ordinary occurrence, as all who have had 
much to do with “indicating” engines well know. 
Let us now go a little further, and imagine the en- 
gine chosen as our example to have a 30 in, ey- 
linder, with 5 ft, stroke, and te be worked with 
steam of a total pressure of 75 Ib. per square inch, 
eut off when the piston has travelled 12 in. Taking 
the clearance spaces as equal to 2in. inJength oi 
the cylinder, this cut-off would give an expansion 
(supposing it to continue to the end of the stroke) 


89 
of a 4.43 times, and the terminal pressure would 
t 


be 16.9, or say 17 lb, per square inch above a va- 
cuum. The lowest pressure during the exhaust 
stroke we shall suppose to be 31b.. and the tempe- 
rature corresponding to the initial, terminal, and 
final pressures respectively, will then be, according 
to Regnault, 307.5°, 219.4°, and 141.65°. Next the 
area of the piston being 4.9 square feet, and the 
length of cylinder up to the point of cut-off (includ- 
ing clearance) being 1.16 ft., we find the steam the- 
oretically required per stroke to be 784. eub. ft., 
and at 75 lb. total pressure this quantity would weigh 
1.281b, But we have supposed that an amount, 
equal to 40 per cent. of this quantity is condensed 
per stroke, and afterwards re-evaporated, and we 
thus see that this 40 per cent., the re-evaporation 
of which effects the cooling of the cylinder, amounts 
to 0.512 lb. per stroke. Now, the amount of heat 
carried off from the metal of the cylinder, &c., by 
this water during its re-evaporation depends, in a 
certain measure, upon the pressure under which 
that re-evaporation takes place. Half the quantity 
we have supposed to be re-evaporated during the 
period of expansion, and to avoid under-estimating 
the cooling effect, we will suppose that this evapo- 
ration takes place entirely at the terminal pressure, 
and shall imagine that for each pound of water 
thus evaporated 961.5 units of heat are abstracted 
from the cylinder, In the same manner we shail 
imagine that the half re-evaporated during the 
period of exhaust is all re-evaporated under the 
minimum pressure, the evaporation of each pound 
being accompanied by the abstraction of 1015.5 
units of heat from the cylinder. The mean 
quantity of heat abstracted from the cylinder 
per pound of water re-evaporated will thus be 
961.5+-1015.5 
2 

ried off by the 0.512 1b. actually re-evaporated per 
stroke, will be 988.5 x 0.512 = 506.12 units. 

Next, taking the specific heat of cast iron as one- 
ninth that of water (an approximation sufficiently 
accurate for the purpose in hand), we find that the 


= 988.5 units; and the quantity car- 


| quantity of heat abstracted from the cylinder per 


| 


stroke by re-evaporation would suffice to cool 506.12 
x 9= 4555.08, or say, 4555 Ib. of castiron 1%. Now 
the range of temperature in the cylinder of the engine 
we have been considering is 165.85°, and if we 
suppose the actual surface to vary nearly through 
the same range of temperature, or, say, 160°, the 
mean variation of the wih mass effected would be 
about 80°. Dividing 4555 by 80, we thus get 
56.9 Ib. as the weight of metal heated and cooled 
yer stroke. But such a cylinder as that we have 
cee considering, would, with its cover, piston, and 
steam passages, expose an internal surface of about 
534 square feet, and thus the quantity of metal 
cooled would be little more than a pound per square 
foot, or but about J, in. in thickness. Even if we 
suppose the surface temperature to vary but about 
one-half as much as that of the steam contained in 
the cylinder, and the mass of metal but one-fourth 
that amount, we should still have a thicksess of but 
about ~, in. affected, and this thickness, we need 





searcely say, is much less than could be employed 
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for such steel linings as our contemporary proposes 
to adopt. Again, su ing it sible to employ 
a steel lining only 4 im. thick, this lining, together 
with a ing thickness of cover and piston, 
would have to vary in temperature but about 8}° 
to produce all the effects which it is our contem- 
porary's object to avoid. 

We are thus led to the conclusion that such 
systems of cylinder construction as our contem- 
po advocates would merely give rise to extra 
trouble and expense without effecting any beneficial 
results, The real preventative of internal condensa- 
tion in cylinders is the employment of efficient steam 
jacketting and steam-heated pistons, and of the 
double-cylinder system for large measures of expan- 


sion ; and this our contemporary will woes find | | 
€ 


out as others have before him, who have dabbled in 
the construction or attempted construction of non- 
conducting cylinders. The objections we have urged 
to our contemporary’s plans do not apply to the 
employment of thin steel linings fitted to cylinders, 
so that a space left around them forms the steam 
jacket. Such a method of constructing jacketted 
cylinders is very efficient for obvious reasons, and 
we hope to see its adoption extended. 


THE TRANSPORT OF EXPLOSIVES. 

A qvestion of considerable importance to all 
those who are interested in tunnelling or mining 
operations is now being warmly discussed in certain 
quarters. ‘This question has reference to the pro- 
priety of the Government relaxing some of the more 
stringent clauses of an Act of Parliament passed in 
the year 1869, and which prohibits the importation, 
and restricts and regulates the carriage of nitro- 
glycerine and all substances containing it. The 
Act was framed and hastily carried through Parlia- 
ment at a time when carelessness in the transport 
and handling of nitro-glycerine had caused several 
fearful accidents, both at home and abroad. Un- 
questionably this stringent piece of legislation was 
much needed at the time, and it afforded protection 
to life and property which had previously been 
much senpentient. Nitro-glycerine is confessedly a 
highly dangerous substance ; but it was such an in- 
valuable material in mining operations that great 
risks were run in order to obtain it, as by its use 
much labour was saved, and much gain resulted. 
Nor was the running of these risks altogether un- 
reasonable or inexcusable. By the use of nitro- 
glycerine mines could be worked which were well- 
nigh being given up, from the excessive cost of 
blasting with gunpowder. But still the State 
was perfectly justified in stepping in to protect the 
subject against himself as well as against his 
neighbour. Since the passing of the Nitro-glycerine 
Act, however, science has advanced, and we now 
have explosive compounds as powerful as nitro- 
glycerine, and yet absolutely safer than gunpowder. 
Such are dynamite and lithofracteur, the former a 
well-known explosive, eminently satisfactory, alike 
in foree and safety, and the latter, though less 
known a powerful and safe material. On pages 
343, 356 of the present volume will be coun de- 
tails of experiments with this material, which proved 
its harmlessness under all conditions except those 
of actual work, although it contains a large per- 
centage of nitro-glycerine 

But the satisfaction of a score or so of scientific 
men upon this point was not the aim and end of the 
experiments, nor of those connected with them. 
Having publicly established the safe nature of the 
material it was desired to place the facts before the 


Secretary of State for the Home Department with | 


a view of obtaining permission for its introduction 
into this country free of the more prohibitory 
restrictions of the Nitro-glycerine Act. With this 
object a deputation consisting of nearly twenty 
members of Parliament, and a number of other 
gentlemen representing mining, scientific, and com- 
mercial interests, waited on Mr. Bruce on this day 
week, and were received by him in the House of 
Commons. The deputation was introduced by Mr. 
S. Holland, M.P. Sor Merionethshire, who stated 
the object of the application, which was in effect to 
obtain permission to import lithofracteur into Eng- 
land, and also to manufacture it here under proper 
restrictions, Mr. R. S. France—the gentleman at 
whose quarries the recent lithofracteur experiments 
took place—explained to Mr. Bruce the nature and 
results of those experiments. He also urged the 
desirability of having an explosive material possess- 
ing such power and safety as lithofracteur freely 
introdu into England for mining and quarry- 
ing purposes. A large shipowner—Mr. Houlder— 


who was also present at the experiments, stated 
that he was perfectly satisfied with the safety of 
the compound, and expressed a hope that in the 
interests of commerce the heavy prohibition at 
present existing against its transport, would be re- 
moved, An observation from Mr. Bruce upon the 

uliarity of the name of the material led Mr. 
‘rance to remark that Messrs, Krebs, the manu- 
facturers at Cologne, intended to alter the name to 
that of “ Krebs’ explosive.” With regard to the 
application, Mr. Bruce observed that his rsonal 
opinion in the matter went for nothing ; he could 
only act upon that of his scientific advisers, inas- 
much as the r responsibility would rest upon himself. 
The statements made, taken by themselves, ap- 
eared very conclusive, and he was most averse to 
interfering with the use of anything which was a 
safe and powerful explosive. His object would be 
to encourage its manufacture, and he would have 
the matter looked into at once. 

Of course there is nothing conclusive in all this, 
nor could it be expected that there should be. But 
the position matters have assumed with regard to the 
introduction of safe explosives is hopeful for the 
promoters of the movement, and in the interests of 
commerce and progress we are glad to see it. There 
can in fact now be no valid reason why the permis- 
sion sought should not be granted. The nitro- 
glycerine Act specifically states that if it is shown 
to the Secretary of State that any substance having 
nitro-glycerine in any form as one of its component 
parts can be safely imported, he may authorise its 
introduction into the United Kingdom. That dy- 
namite and its kindred materials can be safely im- 
ported we have no doubt whatever. In support of 
this opinion we have but to refer to their extensive 
use on the Continent and to the Shrewsbury ex- 
periments. We therefore see no reason why Mr. 
Bruce should not grant the permission requested, 
and thus relieve those interested in mining and 
quarrying from the hardship they now suffer in not 
being able to avail themselves of materials eminently 
adapted for their purposes. 


THE NORTHERN PACIFIC RAILWAY. 

THE second great trans-continental railway to 
join the Atlantic with the Pacific, in a line to the 
north of the Great Central Pacific route, is now 
in active progress. Striking through a country 
about five degrees to the north of the existing line, 
it commences at the head of Lake Superior with 
a branch from St. Paul on the Mississippi river, in 
the State of Wisconsin, and extends through Cen- 
tral Dakota and Montana. Almost at the boundary 
line which separates Montana and Idaho, the line 
divides into two branches, the one going a little to 
the north, and stretching to the western coast at 
Puget’s Sound, opposite to Vancouver Island, the 
other to the south with a terminus on the Colum- 
bia river, at Portland. These two Pacific termini 
will be connected by a coast line now in progress, 
which extends to Bellingham, a short distance north 
of the Puget Sound terminus of the main line. A 
short branch, leaving the main line near the point 
of the St. Paul’s line junction, will extend north- 
ward up the Red River Valley to the boundary 
which separates the United States from the British 
Possessions. ‘The line is placed in direct communi- 
cation with the east by the St. Paul’s branch, which 
connects with the great system of United States’ 
railroads ; at Duluth, on the head of Lake Superior 
with the lake traffic ; and at Pembina, on the fron- 
tier, with the great line of water communication, 
while, from the western termini, a fair share of 
Asiatic trade will be obtained. According to the 
published documents respecting thereon, the works 
| upon the line will not be so heavy as those on the 
| Pacific road ; indeed a credulous public is informed 
| that nature has levelled a pathway for the benefit 
of the projectors, engineers, and shareholders of 
| the new line. 

But it appears certain that the physical diffi- 
| culties to be overcome are not great; the Rocky 
Mountain chain is crossed at an elevation 3300 ft. 
below the summit tunnel of the Union Pacific, 
while the Sierra range, which on the Central Pacific 





| imposed the formation of a tunnel with 7042 ft. of 


elevation, is traversed nearly on the sea level by 
the Northern Pacific through the channel cut by the 
Columbia river. Moreover, by the route selected 
the distance between the lakes and the western 
coast is reduced by some 600 miles. 

Although lying far to the north, the climate of 
the country through which the line runs is favour- 





able to life and to agricultural pursuits, whilst the 





mineral resources comparatively unexplored now 
will be developed when the Hr of communica- 
tion are opened. Minnesota enjoys seasons similar 
to those of New York State, but drier and more 
invigorating, and westward the seasons become more 
and more genial, until on the Pacific coast the 
summer resembles that of Southern Virginia. In 
the Rocky Mountain region and in Montana great 
mineral wealth exists. Dakota is rich with graz- 
ing and wheat lands, while Minnesota has vast 
supplies of timber. The harbour at Puget’s Sound 
is irable, and suitable for the reception of the 
large trade it is hoped will be created when the 
line is finished. 

It is, however, searcely to be anticipated that 
this new railway will deprive the Central and 
Union Pacific lines of their through business. San 
Francisco possesses too great natural advantages to 
suffer easily from ree ee peers the existing line runs 
through long-established and flourishing commercial 
centres, which are especially interested in keeping 
the traffic in its present direction. But large re- 
venues will be obtainable from the local business 
of the Northern Pacific that will be created when 
the fertile country, 1800 miles long and some 700 
in width, is accommodated by the railway. 

Already the carrying traffic is large. Last year 
4,000,000 dollars were paid by the Montana miners 
for the transport of freight. ‘The mail and military 
service now cost the Government 6,000,000 dollars 
annually. The business of the British possessions, 
including that of the Hudson's Bay Company, will 
accrue to the line. Besides these there will be the 
carrying trade created by the settlement of the new 
lands, the transport of freight and passengers west- 
ward, and that of grain and minerals eastward. The 
lumber and cattle trade will also probably be large. 
Thus, existing as it does without competition, the 
whole of the available and created business must 
fall into the new railway. The land grant awarded 
to the Northern Pacific Railroad consists of 12,800 
acres per mile through Minnesota, and 25,000 acres 
per mile for the rest of the line. Thus 50,000,000 
acres, much of it of rich quality, will be thrown 
open to settlers at nominal rates. 

In July, 1870, the first work was commenced 
upon the new road at the entrance end, and in 
April the grading was completed from Lake Su- 
perior to the borders of Dakota; traffic is running 
for 125 miles, and by the end of the season it is 
confidently expected that trains will run to the Red 
river, and the grading will be far advanced towards 
the great end of the Missouri in Central Dakota. 


COMPOUND ENGINES. 

A SOMEWHAT remarkable statement of opinions was 
published the week before last in a contemporary 
which has long held views opposed to our own with 
regard to the advantages of compound engines. The 
object of the article is clearly set forth in the first 
paragraph as follows : 

We have the greatest possible objection to being misunder- 
stood ; and so, at the risk of recapitalating arguments that we 
have often used, and of saying that which we have said before, 
We propose to put in the most definite form our views on the 
vexed question of marine engine economy. If these views do not 
suit the taste of every designer and vendor of marine engines it 
will be a matter of regret to us. 

That the object explained in the first of the 
sentences above quoted is a thoroughly praiseworthy 
one will we are sure be universally admitted ; while 
all who read our contemporary’s article must confess 
that if it does sof * suit the taste of every designer 
and vendor of marine engines,” the result is certain] 
not due to a want of variety in the opinions whic 
our contemporary has managed to uphold. The 
article has in fact apparently been written with the 
idea of pleasing everybody, and although its author 
may fail in his purpose—just as it is narrated that 
in bygone days a certain individual failed to treat a 
quadruped of which he was the possessor in a 
manner universally satisfactory to his friends— 
yet we hasten to acknowledge his amicable inten- 
tions, and wish him a better fate than the gentle- 
man to whom we have incidentally referred. 

To show the extent to which our contemporary 
must have sacrificed his own feelings in his desire to 

universal peace and goodwill, we propose to 
give a few extracts from his present article, and to 
compare them with others from articles which have 
preceded it, and perhaps we cannot do better than 
commence by referring to his opinions concerning 
the standard type of — — engine. A few 
weeks when we uphe compound en 
with intermediate nde, men as the standard wolers 
type of marine engine, our contemporary upbraided 
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us for our choice, and after giving it the name of 
the ‘‘ Cowper engine”—a name to which it has no 


claim—refused to accept 


it as a type of compound 


engineat all, Now, however, he abandonshis opposi- 
tion and fully endorses our views. As the only way 
to do full justice to the change we place quotations 
from his former and his more recent article side by 


side as follows : 
He has selected as his type 


what is known as Cowper's | 


petent engine, in which two 
eylinders are used driving 
cranks at 90°; one of these. the 
emalier, takes steam direct 
from the boiler, and exhausts 
into a receiver; the other and 
larger draws its supply from 
the receiver. * * * * Yet 
even as regards the Cowper 
engine we feel certain that not 
a few of the warmest advocates 
of the compound system will 
pronounce it very imperfect, 
while very Sew indeed wiil unite 
with our contemporary in re- 
garding tt as the best type of com- 
pound marine engine that can be 
adopted. For ourselves we totally 
refuse to take it as @ specimen 
type of compound engine. — The 
Engineer, April 21, 1871, page 
269. 


What is the fact at this mo- 
ment? All the large firms buiid- 
ing marine engines are abandon- 
ing as fast as they can every 
type of compound engine for 
mereantile purposes but one. 
in a short time we shall have 
no compound engines of con- 
siderable power at sea, except 
that with two cylinders and ao 
intermediate receiver. * * * 
It may be taken. as proved by 
the results of experience, that 
the compound engine of the 
future will be of the interme- 
diate receiver type. There will 
be exceptions of course, but this 
will be, no doubt, the prevailing 
form of engine.—The Engineer, 
June 2, 1871, page 478. 


Having changed his opinion of types of engines, 
it is not extraordinary that our contemporary should 


also modify his views 
warranting the adoption 


as to the circumstances 
of the compound system. 


Here, again, we cannot do better than place quota- 
tions from his articles in parallel columns : 


But, let us ask, where is the 
line to be drawn’? We say at 
40 Ib. or thereabouts at sea, and 
at 100Ib. or thereabouts for 
stationary engines. After that 
let us begin compounding by 
allmeans. * * * Further- 
more it will be well to explain 


here why we limit the maxi 
mum of economical pressure at 
sea to 40 1b., ordinary engines 


being used. The reason is that 
marine engines are exposed to 
rough usage in the way of 
shocks and strains, of which 


land engines, if we except those | 


used in ironworks, know no- 


thing. A marine engine fit for | 
40 lb. at sea, should be quite | 


safe with 1001}b. on land.—The 
Engineer, April 15, 1870, page 
241. 


| And first as regards compound 
| engines for use at sea. To the 
| System of oc ympounding we have 
| no objection whatever. On the 
| contrary, we hold that it is ab- 
| solutely necessary to use two 

compounded cylinders, or even 
| more, if very large measures of 
| expansion are adopted. To take 

an extreme case, we may cite 
|} engines built by Mr. Perkins, 

which work with steam having 

@ pressure of 300lb. on the 

square inch, expanded as much 
}as thirty times. i'nder these 
conditions, we should not dream 
| of using fewer than three cylin- 
ders. Nor would we in marine 
work use fewer than two cylin- 
| ders in which to expand steam 

of 100 Ib. or 120 Ib. pressure 
| fifteen or sixteen times. Our 


| objections to compounding are 
| all based on the combination of 
| the compound system with low 
| pressures and smal) measures 
| of expansion, and on the un- 
| necessary complication which 
| we often find introduced by de- 
| signers who bave no thorough 
| knowledge of their profession 
| in the highest and best sense of 
|the word. It is, we believe, 
| possible to get as good results 
jin every sense from an engine 
using steam of 75 lb. total pres- 
sure, expanded ten or even 
twelve times in a single cylinder 
as can be had from a compound 
engine. We do not say that the 
results will of necessity be 
better, but there is no reason 
why they should not be as 
good. About this point we 
draw the line; as the measure 
of expansion becomes less, the 
more would we be disposed to 
use non-compounded cylinders 
as the degree of expansion be-; 
comes greater, the more would 
we be disposed to use com- 
pounded cylinders. * * * * 
Many engineers have built com- 
pound engines, in which steam 
having @ pressure of not more 
than 50 Ib. is expanded about 
sixfold. To this style of com 
pound engine we are thoroughly- 
opposed.— Zhe Engineer, June 2, 
1871, page 377. 

Our contemporary, it will be noticed, speaks of 
employing a twelvefold expansion in a single 
cylinder as if there were no practical difficulties in 
obtaining such a result. We should be glad to 
know, however, and so doubtless would many other 
engineers, what arrangement of steam passages and 
valve gear he proposes to employ to attain that 
result, With the exception perhaps of the Corliss 
gear we know of no valve gear, at present in use 
on marine engines, which would enable a twelve- 
fold expansion to be obtained in a single cylinder 
without giving rise to a most objectionable amoant 
of wiredrawing, and as our contemporary objects 
to the Corliss gear—or at least did object not very 
long ago—we should like to know what form of 
valve gear he intends to employ. We ourselves 
never saw an indicator diagram from a single 
cylinder engine working with a twelvefold expan- 
sion, and we do not think the writer in our con- 


temporary has either. Of course many engines have 








been worked with a cut-off at one-twelfth of the 
stroke ; but with the age apr of clear- 
ance and steam-passage capacity this gives at most 
but an eightfold expansion. 

We could quote several other such parallel pas- 
sages from our contemporary’s articles as we have 
given above, but the demands upon our space forbid 
it, and we must content ourselves with giving one 
pair more, this pair having been chosen to illustrate 
the gratifying fact that our contem "s views 
are gradually approaching those held by engineers 
generally at the present time. The passages explain 
themselves. 

It is possible, we believe, in } A thoroughly efficient engine, 
practice, to obtain a horse | working expansively, will give 
power, indicated from the con- | out | indicated horse power for 
sumption of a little vver 22 Ib. peat 20 1b. of steam passing 
of steam per horse power per | throngh the cylinder per hour. 
hour. But the engine which will ’ —The Engineer, Jane 2, 1871. 
do this ceases to be a practical | page 37%. 
machine, and becomes little more | 
than @ huge scientific toy.—The 
Engineer, Jan, 14, 1870, page 23. | 

We fear, however, that it may be imagined from 
some of the quotations above given, that our con- 
temporary is now, on the whole, rather an advo- 
cate for the compound system than otherwise. 
Nothing of the kind. Such advocacy on his part 
would evidently offend the upholders of the single 
cylinder system, and in an article intended to please 
everybody such a result must be avoided at all 
hazards. Therefore, having given the compound 
system a little support, the latter part of the article, 
to which our present remarks specially refer, is 
devoted to cutting the ground from under the feet 
of the advocates of that system. The manner in 
which this is done is ingenious, Having advised the 
adoption of the compound system for greater 
degrees of expansion than twelvefold, our con- 
temporary next attempts to show that with such 
cylinders as are at present to be had, higher degrees 
of expansion than this are objectionable. Having 
in the first place—with no definite object as far as 
we can see—stated the ranges of temperature in the 
two cylinders of an intermediate receiver engine 
expanding steam, of a total pressure of 100 Ib., 
fifteenfold, he next asserts that there is a loss 
occasioned by the practice of jacketting a receiver 
—a statement with which we shall deal at some 
future time—and then concludes as follows : 


Itls an axiom that in steam engineering it is essential to eco- 
nomy that the greatest possible weight of steam should always be 
in the emallest time over the smallest weight of metal. 
is rule is directly violated in the case of the compound engine. 
We may regard the two cylinders with their a: ances 48 
constituting two separate engines, The large cy r cannot use 
ita steam with more economy than could the single cylinder of a 
non-compound engine taking steam at a pressure of 101b. only 
above the atmosphere and expanding it four times. It has been 
proved, about as clearly as anything can be proved, that under 
such conditions nothing whatever is to be gained in economy of 
fuel by cutting off at an earlier period than half stroke; and it is, 
therefore, reasonable to believe that if we followed this rule in the 
case of the compound engine, and, expanding four times in the 
small cylinder, contented ourselves with expanding only twice in 
the large cylinder, we should realise all the advantage, or nearly 
all, that is to be had; but this reduces our of expanai 
to about eightfold, and this can be effected in singlo as well as in 
compound cylinders. It does not absolutely follow, nevertheless, 
that we can never ae steam more than eight or tenfold with 
hope of advantage. If only we can obtain a non-conducting cylin- 
der, all the difficulty connected with cylinder condensation 
vanishes. We do pot mean a cylinder which will not suffer heat 
to pass out into the air through its sides—lagging stops that; but 
a cylinder which will neither absorb nor give out caloric. 
Whether a cylinder approximating to this condition can or cannot 
be made remains to be seen. The man who produces it wil! effect 
the most important improvement in the steam engine that has 
been made since James Watt invented the separate condenser. 


Here we have the grand ultimatum. The engine 
of the future is not to be a compound engine, but 
an engine with non-conducting cylinders. Wait- 
ing the advent of these cylinders, we should not 
expand steam more than eight or tenfold, and this 
it is affirmed can be done as well in single cylinder 
as in compound engines. Ergo the compound en- 

ine should have no place either in present or 
uture practice—at least this is what our contem- 
porary practically states in ¢his portion of his 





article. Of the fallacy involved in the advocacy of 
such non-conducting, or rather im ectly con- 
ducting, cylinders as those of which our contem- 


roposes the adoption in an article which 
sen Fs that from which we have quoted, we have 
spoken on another page. Meanwhile, in taking leave 
of our contemporary, we again congratulate i 1 On 
his attempt to please oereey: His article is a 
masterpiece in its way. How sincerely he must be 
able to sympathige with the fgelings of a weather- 
cock ! 
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line of the axis of the tunnel while the work of ex- 
ca was being carried on. The observatories, 
B and T (see the engraving which accom the 
last oP placed at the entrances of tunnel, 
were used for the necessary observations, and both 
of the observatories contain an instrument con- 
structed for the purpose, This instrument was 
ree ee eee oe of which 
was covered with a horizontal slab of marble, having 
engraved upon its surface two intersecting lines 
marking a point, which was exactly in the vertical 
plane containing the axis of the tunnel. The in- 
strument was formed of two supports, fixed on a 
tripod, having a delicate screw adjustment. The 
telescope was similar to that of a theodolite, pro- 
vided with cross webs, and strongly illuminated by 
the light from a lantern concentrated by a lens, 
and projected = the cross webs. In using this 
instrument in checking the axis of the gallery at 
the northern entrance, for example, after having 
proved  goage: / that the vertical plane, correspond- 
ing with the point of intersection of the lines upon 
the slab also passed through the centre of the in- 
strument, a visual line was then conveyed to the 
station at Lachalle (F’), and on the instrument being 
lowered, the required number of points could be 
fixed in the axis of the tunnel, 

In executing such an operation it was necessary 
that the tunnel should be free from smoke or 
vapour, The point of collimation was a plummet 
suspended from the roof of the tunnel by means of 
an iron rectangular frame, in one side of which a 
number of notches were cut, and the plummet was 
shifted from notch to notch, in accordance with the 
signals of the operator at the observatory. These 
signals were given to the man whose business it 
was to adjust the plammet by means of a telegraph 
or a horn. The former was found invaluable 
throughout all these operations. 

At the Bardonnéche entrance the instrument em- 
ployed in setting out the axis of the tunnel was 
similar to the one already described, with the ex- 
ception that it was mounted on a little carriage, 
resting on vertical columns that were erected at 
distances 500 metres apart in the axis of the tunnel. 
By the help of the i the theodolite was 
placed first on the centre line approximately ; it 
was then brought exactly into line by a fine ad- 
justing screw, which moved the eye-piece without 
shifting the carriage. In order to understand more 
clearly the method of operating the instrument, 
the mode of proceeding may Se described. In 
setting out a prolongation of the centre line of the 
tunnel the instrument was placed on the last column 
but one; a light was stationed upon the last 
column, and exactly in its centre, and 500 metres 
ahead, a trestle frame was placed across the tunnel. 
Upon the horizontal bar of this trestle several 
notches are cut, against which a light was placed 
and fixed with proper adjusting screws. The ob- 
server standing at the instrument caused the light 
to move upon the trestle frame until it was brought 
into an exact line with the instrument and the first 
light, and then the centre of the light was projected 
with a plummet on to the ground, and in this way 
the exact centre was found. 

By a repetition of similar operations the vertical 

lane containing the axis of the tunnel was laid out 
am a series of plummet lines, During the intervals 
of time that elapsed between consecutive operations 
with the instrument, the plummets were found to be 
sufficient for maintaining the direction in making 
the excavation. 

To maintain the proper gradients in the tunnel it 
was necessary at intervals to establish fixed levels, 
deducing them by direct levelling from standard 
bench marks placed at short distances from the 
entrances. The fixed level marks in the inside of 
the tunnel are made upon stone pillars placed at 
intervals of 25 metres, and to these were referred 
the various pointe in setting out the gradients. In 
our next article we shall treat of the geological 
features of the district through which he tunnel 
passes, 

Francis Kossuru, C.E., 
Royal Commissioner for Railways in Italy. 





* See Eseivereixe, page 377 of present volume. 
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| ordinary railway language is understood as heavy goods traffic. 
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the approaches to the various railway stations. The com- 
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NOTES FROM THE NORTH. 


Graseow, Wednesday. 


Glasgow Piq-Tron Market --The downward tendency of 


prices indicated last week's report eontinued till the end 


of the week, the closing prices being sellers 56s. 9d. prompt, 


and buyers 57s. one month. On Monday there was an im 
provement, the market being firm and business done at 
56s. Od. to 57s. 1d. » and 578. 4d.one month. There was 





a further advance of 2d. per ton yesterday. To-day the 
market was firm, 57s. 3d. eash and 57s. 64. one month, closing 


sellers at these prices, buyers 1d. less. The price of makers 














iron still continues firm, and there is no iron going into store. 
The shipments continue fully up to the average, but it is 
hardly expected that the returns for the next few weeks will 
be so large. Although we may have speculative fluctuations 
mm ti price of pig son, still, as regards the position ¢ f our 
home market and exports generally, there ig every reason 
for increasing sat tion. The market for every sort of 
manufactured iron hardly ever been established on a 
sounder basis tha at present; and with the increasing 
scarcity of labour, which is hecoming a very serious question 
in the iron districts, prices will most probably be sustained 
The resumpt perations in the coal regions in America 
wi ree |} to an increased production of iron there 
and 8 » the shipme nts from Scotch ports te 














Amr s. The shi nts of Scotch pig iron for the 

e1 g | J ‘ 871, were as follows Foreign 

tons; <¢ twis (88 tons; total, 16,115 as agair 

tons in the correspon ¢ week of last year. The tot 

ments since 24th December, 1870, were, at the close of 

week 340,216 tons, against 300,682 tons in the corresponding | 
period 1869-70, the increase being 39,534 tonsa. The im- 
ports of Middlesbrough pig iron into Grangemouth continu 
very low. Up till the 10th June they only amounted t 
2,037 tons, the total increase for 1871 being 1127 tor 

New Iron Works near Glasg It is reported that the 
old and eminent firm of Morewood and ( ronmasters 
Staffordshire, galvanised iron manufacturers, Birmingham 
propose erecting tensiv works in the ne ighh« urhood of 
Glasgow, to meet the growing requirements of their trade 
here. When these works are finished, they will be on a 
large scale, capal turning out several hundred tons a 
week. 

The Malleable Iron Trade.—This important branch of 
trade still continues in a very brisk eondition. Ship plates 
boiler plates, angle irons, and deck beams sre especially in 
juired after. In « instances, however, it is difficult to 
get heavy orders placed for forward delivery. A large 
number of the ¢ w Iron Company’s puddlers at Mother- 
well have followed up the notice which they gave a fort- 
night ago, and have left their work. This step has been 
brought about partly through the dismissal of one of the 
men who had acted as a trades’ delegate, and partly to obtain 
an advance of 4d. per t puddled iron, or be relieved of 
the labour of taking the iron to the hammer. 

The Govern tand Anstruther Harbour.—Mr. Hawk- 
shaw, ( {G nmer rof Harbours, accompanied 
by the Hon. Bouver } rimrose, Secretary to the Fishery 
Board, and rhomas Stevenson, C.E., Edinburgh, lately 
’ i visit to Ans er, in order to imspect the new har- 
bour works, s t Mr Hawkshaw to prepare his 
rep to the Gov nt as to this unfortunate undertaking. 
Mr. Hawkshaw n »a careful examination of the materials 
of the new pier with an accurate measurement of the various 
ections of the structure so far as it was practicable. Mr. 
Hawkshaw’s report w doubtless give a final bias to the 
fut { inasmuch as his judzment will decide 





whether it is advisable that the Treasury Loan Commissioners 






































j cor rt wi th Fishery Board, make such a 
r grant as v i enable the works to be ¢ nF leted in 
riginal or on a more improved design, or that the 
ans ady v reasury and the Fishery Board 
I ane l as a debt, and that with this 
imbrar removed the works should be handed over to 
t Anstruther Harbour Commission in trust for the interests 
‘ 
( » and Traction ( \ 
r £ ot ft y was , OF 
W , ‘ h f Norfolk, was 
i by th veneral manager of the business 
of the company nd the engines and working plant of the 
company were place under the superintendence of r 
0. Bennet > known traction engine builder 
gineer. 17 r s agreed to meet during the Royal 
8 ty’s x W xampton, on the trial days of the 
J : i ling apparatus and en 
Pp sufficier rength for supplying three 
stati wi r | rthe Carse of Gov , lor t 
Carse of Stirling r Roxburghshire. Consideration of 
\pplications for stations for Aberdeen, Banff. East Lothian, 
Selkirk, and Wigtownshires were delayed till it had been 
en at the W« rhampton show when the necessary power 
ald be procur at e ready for king. The directors 
expressed anxiety t pply the iders st, and 
cor gly at 2 g test number of snare 
lers may ex ive t laim to be led 
Fourth ung Si the Highland and Agricultural 
et his ur’s show is to be held at Perth, on the 
uth Inch, on the 2 and 28th of July. Operations 
save already com i for the erection of the enclosure, 
Th son's R is wmer An effort is be ng ma le by 
some persons i Hamilt » start one of Thomson's road 
steamers between that town end Glasgow for the purpose of 


carrying goods; and some weeks ago the Glasgow authorities 

were =. to for permission to run a steamer within the 

city. 

whom the matter was remitted, being anxious to know what 

effect the steamer would have on the roads, resolved to visit 
i been in operation for some time past. 

A ! r in {ve members of that eom- 


mittee < rding aid a visit to the establishment ol 


Leith wher t a8 











the Statute Labour Committee of the Police Board to | 





Messrs. T. M. Tennant and Company, and seemed to be 
highly pleased with the appearance! of the steamer and the 
work it performed. 


Dundee Gas Commission-——As was anticipated several 
weeks since the Dundee Gas Commissioners, at their annua) 
meeting yesterday, resolved to reduce the price of gas 4d 
per 1000 eubic feet, which will be equal to the gas consumers 
of about 30007. a year. In only one other town in Scotland 
is gasany cheaper. The price in Dundee is now 4s. 2d. less 
© per cent. for payment within 28 days. 


NOTES FROM THE SOUTH-WEST. 

Somerset and Dorset Railway.—A select committee of the 
House of Commons has passed the preamble of the Somerset 
and Dorset Railway Bill, the object of which is to establish 
complete narrow gauge communication between the west and 
the midland counties, and the North of England by the con- 
struction of a line from Everereech to the Midland Rui!lway 
at Bath, with a branch to the Bristol and North Somerset 
Railway at Radstock. It is understood that opposition will 
be continued to the Bill in the House of Lords. 





| Bristol Docks.—The rival Bristol dock schemes have been 
before a committee of the House of Lords this week. We 
shall note the result in due course, 


Proceedings against the Ebbw Vale Company.—On Satur- 
| day, Mr. T. B. Fitton of Malvern, attended before the magis- 
| trates sitting at Fontypool to prefer a charge against the 
| Ebbw Vale Steel, Iron, and Coal Company (Limited), of ew- 
ploying a lad named Thomas Bond under 13 years of ag 
without having a medical certificate as to the lad’s age and 
physical capacity for work. After the case hud been gone into 
| Mr. Fitton said if a promise were given that none of the 


| children employed at the works should work more than half 

time, he would consent to the charge being abandoned. The 
| required promise was given, and the case was dismissed on 
ts of the day. 





the company’s paying the co 

Plymouth Tron Company.—This company has recently ex- 

| tended its private line of railway through Troedyrhiw, from 

a pornt outside the vil *to Mount Pleasant, from whence 

the old tramway etill exists as far as Navigation. The line 

will be fenced in at that part which passes through Troe- 
dyrhiw, and locomotives will be used upon it. 

Ebbw Vale Steel, Tron, and Coal Company (Limited).—In 
consequence of a requisition signed by a number of the most 
influential cholders, the directors of the Ebbw Vale Steel, 
Iron, and ¢ Company (Limited) have decided that the 
annual meeting of this company shall be held this year in 
Manchester. 











Hirwain Tron Works —Some gentlemen have been visit- 
ing these works with a view to their purchase. 

Trade at Cardiff.—The steam coal trade at Cardiff has, of 
course, been a good deal affected by the strike among the 
minets. A number of vessels have been waiting to load, 





while others have been towed away to Newport and Swansea, | 


where business is proceeding with little or no interruption, 
Considerable pments of rails have been made from Cardiff 
to New York. 

Ti 
a notice to the « 
men, firemen, ¢ 
strike among the s 





iff Vale Railway.—The directors of this line have issued 
flect that a number of the company’s engine- 
must either go on half-pay while the 
am coal colliers continues, or their ser- 








vices will be dispensed with. The Taff Vale is already 


» the strike. In the week ending June 
ply 44401. as compared with 5795/. in 
the corresponding week of 1570 
The Forest of Dean.—The colliers are working regularly 
in the Forest of Dean. The iron trade continues steady, and 
an increased demand is observed for Forest iron ore. 





ring sharply fr 





Trade of the Port of Bristol —The ameunt received in 
customs’ duties at Bristol in May was 69,4347. The number | 
of vessels entering inwards f: foreign ports with cargoes 
for the month was 40 Briti sof 9728 tona, 
and 26 foreign of an aggregate of 7901 tons. The number 
of vessels clearing outwards with eargoes during the month 








of an aggrega 








was 10 British, of an aggregate of 3022 tons, and 6 foreign 
f an aggre of 2311 tons. 





South Wales and West of England Coal and Metal 


Varkets.—A market held at Swansea on Saturday. 
Samples of Devonshire ricks were exhibited by Mr. Hey- 





wood ; these bricks are h gay spoken ot by Messrs. Siemens 
1 Co., who state that they will star d ar y amount of heat. 
Some Irish ore containing about 70 per cent. of iron in the 


calcined state was sold by Mr. Swan; Mr. Roper exhibited 


Forest ore containing 46 per cent. of iron, which is being 
F ly used in Monmouthshire, and Forest of Dean hema- 
tite pig was offered at rather lower prices. Attention is 


being directed in Wales to ores from Devonshire and 





Cornwall. 

Pembroke Dockyard.—Several massive armour plates have 
arrived at this dockyard from Sheffield for Her Majesty's 
turret ship Thunderer. 

Trade at Newport. The capacities of Newport docks have 
been taxed of late to the utmost. Berths can scarevly be 
obtained for sh load iron for South America and other 
ay the Ebbw Vale Company alone shipped 

difficulties which now weigh upon the coal 


te 
ys t 





t 
markets. In M 
18,000 tons. Ti 
trade in Glamorganshire have not yet extended to Monmouth- | 
shir The quantity of coal exported from Newport in May 
was 28,041 tons ; of coke, 450 tons; and of pig, bar, and raii- 
way iron, 27,765 tons. The exports of iron to New York | 








marquée. In the course of the after-dinner speech-making, 
Mr. 8. Morley, M.P., said, speaking as a citizen of Landen, 
he sincerely wished the inbabitante of the great metropolia 
were as fortunate in their water supply ae his Bristol con~ 
stituents were in theirs. 


Welsh Shipping Movements —The 8an Pietro has cleared 
from Cardiff for Malta with 800 tons of coal eo by hy the 
Troedyrhiw Colliery Company, The Bernherd Agne hus 
cleared from Newport for Cronstadt with 560 tons of iron 
supplied by the Ebbw Vale Company. The Victoria bas 
cleared from Swansea for Barcelona with 637 tons of patent 
fuel. The H. C. Sibley has cleared from Cardiff for New 
York with 737 tons of railway iron supplied by the Aberdare 
Iron Compatry. The Soridderen has cleared from Cardiff for 
New York with 600 tons of railway iron supplied by the 
Rhymney Iron Company. The Estrella has cleared from 
Cardiff for Valparaiso with 770 tons of railway iron 
supplied by the Aberdare Iron Company, The Attivo 
has cleared from Cardiff for Naples with 1200 tons of 
coal. The Deodata has cleared from Cardiff for Montreal 
with 550 tone of railway iron supplied by the Aberdare Tren 
Company. The Pauline has cleared from Cardiff for Uali- 
more with 800 tons of railway iron supplied by the Rhymney 
Iron Company. The Stormy Petrel has cleared from New- 
port for Philadelphia with 730 tons of iron, the greater part 
supplied by the Tredegar Iron Company. 





{ CLEVELAND AND THE 
HERN COUNTIES. 
Mippiesproven, Wednesday. 
The Cleveland Tren Trade—Yesterday there was not 
such a large attendance on *Change at Middlesbrough, and 
it was thought that the market would not be so firm. Those 
| who believed that prices would be weaker were very much 
| disappointed, for, as a matter of fact, nothing less than 48s. 
| was quoted for No.3. The makers are well sold forward ; 
and, indeed, do not trouble themselves much about the 
market, knowing that their contracts will keep them oceu- 
pied for many months. Shipments are brisk, and a good 
deal of iron is being sent to Germany and France, but the 
home consumption is very great. 


The Finished Iron Trade.—1n the finished iron trade there 

is activity in every branch, Some of the rail makers com- 

ne that contracts are rather searce. It cannot be deniod, 

1owever, that there is work in the distriet which will occupy 

the mills for a long time. ‘There is a good demand for bar 

iron. Plates and angle iron are in eager request on aceoun! 
| of the briskness in the shipbuiding trade. 

Shipbuilding.—On the northern rivers there is nothing 
at present in this branch of industry which requires special 
comment. Ali the builders are doing their best to turn the 
ships off the stocks as fast as possible. 


NOTES FROM C 
NORI 


Enyincering.—Excepting that bridge builders are short o! 
orders, enginecring is in a satisfactory condition. 


| The Nine Hours’ Movement.~There is no alteration in 

the position of the unfortunate struggle between capital and 
| labour at Neweastle-on-lyne. During the present week, 

Mr. Walter Morrison, M-P. for Piymouth, acting as the 
| mouthpiece of a number of gentlemen in London, went 
| down to Neweastle with a view to bringing the masters and 
| men together and settling their differences. We are sorry 
to learn that Mr. Morrison met with no more success than 
the Mayor and Mr. Joseph Cowen, jun. He had an interview 
with the delegates of the men, and they said they did not 
lie to make any advances to the masters lest it might be 
considered a sign of weakness. Tho answer of one firm of 
masters was precisely the same. There are now 10.000 men 
| out of employment on account of the masters refusing to 


| concede the nine hours’ movement. Strikes or locke-out are 


| a disgrace to civilisation and an insult to the intelligence of 
the age. Something ought to be done to end the struggle at 
Newcastle. It would cortainly appear fair if thy masters 
were to come forward and say, “ we will concede the nine 
hours’ movement and will pay wages by the hour?’ That 
would be a proposition which could form the basis of arbi 

tration, and while this question, practically one of wages 
was being considered by an arbitrator, the men might 
resume work and masters and men agree to be ruled by the 
decision, 


The Carlton Iron Works.—This afternoon the North of 
England Industrial Iron and Coal Company, who purchased 
the two blast furnaces at Carlton, near Stockton-on-Tees, and 
the Belmont mines, near Middlesbrough, upwards of a year 
ago, tapped their furnaces. The chairman of the company, 
Mr. H. Currer Briggs, Mr. Walter Morrison, MI’., and 
other directors were present. Those two furnaces have 
been completely remodelled, and a large sum of money has 
been spent on plant. Each furnace is 80 ft. high and 18 ft. 
6 in. in the bosh. They will produce 300 tons each per week. 
The furnaces are supplied with Whitwell's hot stoves whieh 
are attracting a great deal of attention at present Ly using 
Mr. Gauntlett’s pyrometer, it was ascertained that the stoves 
registered 1600 degrees. Mr. Isaae Lowthian Bell intel 

| wrote a scientific paper in which he doubted whether there was 


lany great advantage to be demved from excessive heat» 


On this account, the trade are on the look out for the results 
which are expected at the Cariton Iron Works. Mesers. 
Cochrane, Grove, and Co., of Middlesbrough, bave fitted up 
five blowmg engines for the new works, The company 
intend building a third furnace. After the tapping, the 
workmen were entertained to dinper. Mr. Briggs, whe is 
known throughout the world, owing to his connexion with 





alone amounted to 14,478 tons. The next largest shipments | the Whitwood Colliery, which is working on an industrial 


| 

Bristol Water Works.--On Saturday the directors and 
officers of the bristol Water Works Company visited their line 
of works, being accom payed on that occasion by a number of 
| gentlemen chiefly members of local publie bodies whom they 


im the day's exeurs ear ( GeTlsrurhe 


had invited to join 
jarge reservou, dimmer was provided under a spacious 








| were made to Baltimore and Rio Janeiro. | partnership system, explained that at a directors’ meeting 
’ 


this morning it was decided to conduct the Carlton Trou 


} Works on a similar plan. Ten per cent. will be charged fir 


capital, and all profits over and above this will be equally 
divided between capital and labour. 

The Mines.—Ths ughe ut Cleveland the mince are work ng 
batisfactoriy. 
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FOREIGN AND COLONIAL NOTES. 

German Telegraphy.—The whole number of telegrams 
year from offices in Northern Germany was 

9,129,970. Of these 3,361,451 were forwarded from Berlin ; 
1,541,040 from Frankfort-on-the-Maine; 1,241,567 from 
ni 964,913 from Hamburg ; 643,629 from Breslau ; 
and 697,619 from Dresden. The number of telegrams for- 
warded from the North German Confederation to England 
rose from 115,992 in 1869 to 119,017 last year; to Russia 
from 64,078 to 71,789; to Belgium from 45,654 to 57,348; 
to Denmark from 30,590 to 34,959 ; and to Switzerland from 
18,968 to 23,814. To France, however, only 70,874 telegrams 
were forwarded last year, as compared with 106,206 in 1569. 


Chilian Railwaya.—The works on a line from San Fer- 
nando to La Palmulla are progressing favourably. The line 
is expected to be opened for traffic early next year. The 
Government has paid to the contractors of the Chilian and 
Talcahuano Railway o further instalment of 67,000 dols. 
The Chanaral Railway Company and the Playa Negra Coal 
Company have been to be legally incorporated. A 
party oll caahenee, under the orders of Mr. W. F. R. Chap- 
man, has arrived in the Republic for the purpose of making 
a survey for a line across the Andes. A Bill is expected to 
be shortly presented to the Chilian Congress to authorise the 
President to enter into a contract with Messrs. Waring for 
the construction of the line. 


Growth of Ban Francisco —Since the commencement of 
the Union and Central Pacific Railroads, the population of 
San Francisco has increased from 60,000 to 150,000. The 
authorities of the Central Pacific line estimate the earnings 
of their road in 1871 at 10,000,000 dols.; and those of the 
Union Pacific line are estimated at 9,100,000 dols. 

American Strikes.—The cost of a recent great strike in the 


Pennsylvanian coal regions was something tremendous. The 
struggle lasted 138 days, and resulted in a loss of wages to 


the workin ple of upwards of 20,000,000 dollars. Some 
30,000 working miners lost in wages an aggregate of 
10,350,000 dol 


and 40,000 other working people—such 
as railroad —— coal handlers, and iron ne oo who 
were indirectly affected by the strike—lost in wages 
11,040,000 dollars more. Adding these two sums together, 
we have an aggregate loss in wages of 21,300,000 dollars. 


in Brazil —Messrs. T. Wingate and Co., of 
Whiteinch, on the Clyde, have launched an iron screw steam 
dredger, of 400 tons burthen, builders’ measurement, and 
fi with engines of 45 horse power nowinal. This machine 
is capable of dredging to a depth of 25 ft., and will raise 
about 800 tons per hour. She was named the Precursor, and 
is the first of a dredge fleet which Messrs. Wingate and Co. 
are building at present for the Rio S4o Goncalo navigation 
improvement. Messrs. Storry aud Smith, of Glasgow, are 
professionally advising in the matter. 

Towa Pacific Railroad.—Mr. G. W. Mitchell has been 
elected president of the Iowa Pacific Railroad Company. 
This road is intended to run from Dubaque to the Missouri 
river. Engineers have commenced surveying the route. 


Coal in British Columbia.—lt is reported that one-fourth 
of the Baynes coal mine in British Columbia has been sold 
to Messrs. Allan, the great steamship owners. Messrs. 
Allan, it is further stated, propose to secure a subsidy for 
carrying mails between San Francisco by putting on a line of 
first-class propellers almost immediately. 

Philadelphia and Reading Railroad.—A number of gentle- 
men connected with the Philadelphia and Reading Railroad 
Company have been buying a uate of valuable coal 
lands in the Schuylkill and Mahany coal regions. The roll- 
ing stock of the Philadelphia and Reading yon | is 
valued at 10,033,990 dols. The average profit realised by 
the company during the last nine years was 3,615,147 dols. 
per annum. : 

Buenos Ayres Great Southern Railway.—An extension of 
this line ay ame from Altamirano Ranchos, a distance of 
15 miles, on March 1. By the 14th of April the line was com- 
pleted atross the Salado river to « distance of about 5 or 6 
miles south of the river; this section is probably by this 
date also opened for traffic. From the Salado terminus to 
Carmer de Flores, a distance of 40 miles, the works are 

ing ; the directors have already sent out half the rails 
and the remaining half are in course of manufacture, and will 
shortly be despatched. 


Bridges on the LIntercolonial. — Messrs. a and 
Walsh, of the Intercolonial Railway Commission, have re- 
ported to the Government of the Dominion of Canada that 
they have accepted the tender of a Philadelphia firm for the 
construction of iron bridges more than 20 ft. in length, the 
amount of the tender being 309,352 dols. They have also 
accepted the tender of an English company for the construc- 
tion of bridges less than 200 ft. in length; the amount of 
this latter tender is 407,014 dols. 


Coal in Austria.—The production of coal in the Austro- 
Hungarian monarchy has very considerably increased of 
late years. In 1848, this production only amounted to 
838,000 tons; but in 1868, it had risen to 2,598,800 tons ; 
and in 1868 to 6,199,027 tons. In 1869, there was a still 
further advance to 6,685,112°tons. 


Tron Lighthouses—The American Government is about 
to erect an iron lighthouse of the first order, at South- West 
Pass, mouth of the Mississippi, State of Louisiana. 


Brazilian Steam Navigation.—The provincial assembly of 
the province of Parana bes passed a Bill for the establish 
ment of steam navigation on the Iguapu. This is a river 
which falls inte the Plate. 


Canadian Pacific Railway.—It is understood that Mr. A. 
Waddington has been empowered by the Government of the 
Dominion of Canada to lay the Pacilic Railway project before 
English capitalists. Mr. Waddington will shortly leave for 
England on his mission. 





of the Moselle, which y 
an outlay of 1,200,000/, A canal is also in contemplation 
from the Rhine to Strasburg. 

Belgian Mechanical Industry.—The Belgian mechanical 
establishments continue well employed. Somewhat impor- 
tant orders have been secured for rolling stock for the Turkey 
in Europe lines. 

Bragilian Telegraphy.—The Brazilian Government has 
determined to pre immediately with the construction of 
a line of telegraphy from Sao Joao da Barra to Pernambuco. 
A line of telegraph between Paranagua and Coritiba was 
opened as far as Antonina, April 2. 

The International Bridge.—W ork has been resumed u 
the International Bridge between Buffalo and Fort Erie. 
‘The fourth eaisson was floated into its place and anchored a 
few days since. The depth of water at the site of the fourth 
pier is 42 ft. 6 im., while the height of the piers above the 
water level is 20 ft. The work of connecting the piers with 
a temporary wooden scaffolding will be shortly commenced, 
and the bridge proper will then be erected, it being the in- 
tention of the contractors to have the bridge finished almost 
as soon as the last pier is _—s to receive it. During the 
past fall and winter, the land abutment on the Canadian 
shore has been completed, and is of the most massive descri 
tion. For its foundation the earth was all removed until 
bed rock of the river was reached. 


Water Supply of Rotterdam.—A contract has recent] 
been let for 2000 tons of pipes required in connexion wi 
the water supply of Rotterdam. The contract was obtained 
by Messrs. Siokvis and Sons, of Rotterdam. 


Trade of the Mississippi.—The capital invested in vessels 
on the Mississippi and in the cargoes which they are con- 
stantly carrying is estimated at 1,500,000,000 dollars. 


Locomotives and Rolling Stock for Hungary. — The 
Royal Hungarian Public Works Department are at present 
inviting tenders for the supply of 20 locomotives; 69 pas- 
senger carriages; 7 guards’ vane; 6 mail vans; 173 covered 
goods wagons; 20 open goods wagons; 59 coal wagons; 84 
eattle trucks ; and 3 snow ploughs. Tenders must be sent 
in before the 10th of July next, addressed to the Directors 
of the Royal Hungarian Railways at Buda, 47 Hauptgasse, 
where also drawings, specifications, and form of tenders can 
be obtained. 


THE ALLEN ENGINE. 

Tue following report of the trials of the Allen engine, 
made at the last Exhibition of the American Institute, will, 
from its completeness, be of great interest to engineers. For 
the information of our readers in this country and on the 
Continent, we may mention that one of the judges, Dr. 
Barnard, is the President of Columbia College, New York, 
and one of the most eminent American physicists. Mr. Sloan 
is the inventor of the gimlet-pointed wood-screw and the 
machinery for ——— and is an engineer of great 
mechanical skill. He and Mr. Weir were the judges the 
preceding year. 


Report. 
To F. A. P. Barnard, 8. T. D., LL.D., Thos. J. Sloan and 
Robert Weir, Esqs., Ju of Group 1, in Department 
V., of the Exhibition of the American Institute, 1870 : 
GentTLEmMeEN,—I hereby submit a report of the experi- 
ments conducted, in pursuance of your instructions, for the 
purpose of ascertaining the economy and effective power of 
the Allen engine, shown at this exhibition, with the di 8 
taken on such trials. 
No means had been provided for measuring the effective 
power of the engine, and the arrangement of the shaft and 


Dimensions and Particulars of the Engine. 
of cylinder ... one ae ove 16. in. 
ove . 30. 


$0 = 00m): eee ee 125,662.56 

Horse power exerted in the cylinder, for each 

one pound of mean ae . 3.808 
Waste room in clearance and passages (cubic 

added thereby to is- 

th hk sae ym et 0411 
Length added thereby to the stroke (in inches) 1.23 
Diameter of fly-wheel, in feet ai. ie 9. 
Weight of fly-wheel (pounds) sony eee 7800. 

The engine has four valves, one for admission, and one for 


engine 
release at each end of the cylinder. 

All the valves are driven from a link worked by one ec- 
centric. 

Total throw of eccentric 2} in, 

The admission valves are driven from the movable block, 
— by the action of the governor. 

cut-off is variable, by his automatic action, from the 
commencement up to the half-stroke. 

The exhaust valves are driven from a fixed point at the ex- 
tremity of the link. 

valves are equilibrium slide valves. 

Each admission valve opens four : 
Aggregate length of the four open: 36in. Width of 
each opening, when the steam is cut off at one-fourth of the 
stroke, 4in.; when cut off at half stroke, @ in. 

Area of admission port, 9 x 14 in. = 134 square inches. 

Diameter of steam pipe, 6 in. 

Each exhaust valve opens two passages. 

Area of exhaust port and , 20 square inches. 

Diameter of exhaust pipe, first length and elbow 7 in., re- 
mainder 8 in. 

The steam was released at 27.5in. of the stroke, and com- 
pression began at 28 in. of the return stroke. 

The cylinder was not steam jacketted, except on one side by 
the valve chest. On the exhaust side, a belt was interposed 
to protect it externally from the colder exhaust current. The 
cylinder was covered with boiler cement cased in wood lag- 
ging, except the steam chest, which was polished. The heads 
were double, and polished. The engine was supplied with 
steam from the Allen boiler, which, by carrying the water at 


8 into one port 


the middle of the horizontal pipes, superheated the steam in 
a slight degree. 
The steam pipe was well covered with boiler cement. 


First Trial. 

Following the precedent of last year, the water test only 
was used, and the consumption of coal is calculated, on 
the assumption that 1 Ib. of cod] burned evaporated 9 Ib. of 
water.* 

The boiler was supplied from the tank which had been 
used for the boiler experiments, and which had a capacity of 
25 cubic feet. It was filled by a 4-inch hose from the fire- 
plug on the avenue. 

the time occupied in filling the tank was less than a 
minute, and during this operation the outlet to the feed pump 
was closed. 

The volume of steam accounted for by the indicator has 
been ascertained as follows: The capacity of the cylinder at 
the inst.nt of release was found by adding to the stroke 
(30 in.), the waste room (1.23in.), and subtracting the dis- 
tance from the termination at which the exhaust port was 
opened (2.5in.), giving a length of 28.73in. The engine was 
eredited for each stroke with this volume of steam at the 
terminal pressure (14.345 lb.). It was then charged with 
the steam confined by the closing of the exhaust, which 
filled a length of (2 + 1.23) 3.23 in., at a density of 15.8 Ib. 

The calculation made on this basis gives a consumption per 
hour of 43,963 cubic feet of steam at the pressure of 14.345 Ib. 





pulley did not permit the introduction of a dy ter 
for this purpose. It was, however, considered, especially 
on account of the high speed at which this engine was run, 
to be of the first consequence that its effective power should 
be ascertained, and a trial with the friction brake seemed 
the only practicable method of ascertaining it. 

But, although this instrument was very suitable for ex- 
hibiting the relation between the indicated and the effective 
power of the engine, I did not think it could be relied upon 
to afford a constant resistance through a protracted trial of 
so large an engine for economy. 

It was, therefore, determined to conduct two separate ex- 
periments; the first, for the purpose of ascertaining the 
consumption of coal per hour required for each 1 horse 

ower of work done by the steam in the cylinder, as shown 

y the rege Fog mes and the second, to ascertain the 
percentage of its indicated power that the engine was able 
to give off in useful effect. 

The first of these experiments was conducted on the 3rd of 
November, the engine driving the i of the exhibi- 
tion, increased, as far as possible, by the addition of two 
pumps and two large blowers. The next day the belt was 
removed, and the friction-brake was adjusted to the band- 
wheel of the engine for the second tri It was not got in 
readiness for use, however, until the afternoon of the 5th, 
the closing day of the fair, and was then found to be im- 
perfect, and the hurried experiment that was tried showed 
only the necessity of a greater degree of care and thorough- 
ness in the preparation than was then ible. After the 
close of the exhibition, therefore, this trial was repeated, on 
the 18th and 19th days of November, under pf gay 
supervision, in as public a manner as possible, in the 
presence of two of your number, and of four of the managers 
of the Institute, and it was of a character calculated to in- 
spire entire confidence in its results. 


The two trials will be described, and their results given 





This volume, omnes by the decimal .0358, the weight, in 
decimals of a pound, of 1 cubie foot of steam at that pressure, 
gives 1,573.87 lb. of water accounted for per hour, or 92.36 
per cent. of the water evaporated. 

It was made impossible for any water to enter the boiler, 
except that drawn from the tank, and all the steam generated, 
except that taken by the feed pump, as hereafter mentioned, 
was worked through the engine. 

The engine was run continuously for 11 hours, from 11 a.m. 
to 10 p.m., with two interruptions. 

The first was at 2.30 p.m., for putting on a belt, and lasted 
only two minutes ; the second was at six o'clock, to permit 
an exhibitor to make some connexions, and was protracted to 
twenty minutes. It was not expected, however, to be more 
than momentary, and we were hoping every minute to start 
again. The boiler was not thought of until it was heard 
blowing off with a pressure in the pipe of over 100 Ib., making 
it necessary to open also the j-inch drain pipe from the main 
steam pipe. The exhibitors claimed that the loss of steam 
was certainly quite as much as the engine would have used 
dew pee Fnabade Sang. that the tank then emptyi 
lasted a time by three minutes than the next as a 
I have thought it right to allow the claim. No account of 
sto; is, therefore, made. 

No counter was employed, but the engine was timed oc- 
easionally, and was always at its full — of 125 revolu- 
tions ; if inexact at all, it was in excess of this 5 

barometer was not used, the pressure of the atmosphere 
is assumed at 30.154 in. of mereury, or 14.8 lb. on the square 


inch. 

The boiler had been supplied by a steam pump. For this 
trial, arrangements were made to feed it by a pump driven 
from the shaft, so that all the water sent into the boiler would 
be worked through the engine, as it was on the trials last 
year. Unluckily, this pump gave out entirely on the morn- 








separately. 


* The evaporative duty of the boiler was in reality greater 
than this. 
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ing ‘of the ‘trials, and the steam pump had to be used all 
day. No allowance is attempted to be made for this waste, 
but it seems proper to mention the fact that the engine 
worked under this slight disadvantage. 

Taste No. L—The Water Evaporated. 
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2) 147 18 1,258. | 80.56 
Bi 12.36 2 1,363.6 {| 809 
4) 127 7 | 1,404.6 | 95.65 
6| 2.24 t | 1,468.5 | 940 
6 3.20 i |} 14685 |; 940 
7 4.16 44 1,431.6) | 91.58 
8} 5.00 65 1A3L65* 91.58 
9} 6.05 5 | 1,442.7 | 92.33 
10 7.00 8 1,520, | 97,28 
il 7.58 57 | 1,494.5 | 95.65 
12 8.55 t x 1,704.5 109.09 
18,750 17,304.7 | 
* These two tanks are averaged. 
Tape No. IL. 
Duration of experiment (hours)... ee “ae 11 
Number of tanks of water e vaporated one 12. 
Capacity of tank, in cubic feet 25 
Weight of one cubic foot of water _— ) 62.5 
Pounds of water evaporated : Ma «-. 18.750. 
Pounds of water evaporated per ‘hour e. 1,704.5 
Pounds of coal burned per hour ° 189.4 
Mean pressure in the dy“ nder, above that re- 
quired to neutralise the counter pressure 
(pounds on the square inch) 17.345 
Horse power exerted for each 11]b. of mean 
ressure 3.308 
Effective indicated power (horse power) 66.05 
Coal burned per hour for each effective indi- 
cated horse power (pounds) 2.868 
Pressure of the atmosphere, in pounds, on the 
square inch (assumed) 14.8 
Mean back pressure above that of the atmo 
sphere in pounds on the square inch (see 
note 2) 983 
Total mean pressure in cylinder in pounds on 
the square inch 33.128 
Total work done by steam in cylinder (horse 
power) 126.1 
Coal burned per | for each gross horse 
power (pound 15 
Proporti yn of work done by the steam that is 
reckoned as effectiv 136 
TRIAL To AscertTaIn Toe PercestaGe or THe INDICATED 


Uservitity Exerrep. 
Work done at the Brake 


POWER THAT WAS 
Taniw No. 1V. (A). 


= = : 
far > ry ra 
~ a - = 
ib Ib it it 
Weicht sustained i4 74 605 ROM). 1031 
Foot- poun fv 
lone per D 1 1,536,018 2,484.7 287, 42 
Horse pow 
veloped l 7 $6 D4 75.29. "9 4 I 75 
Pounds of u rT 
ure in ylind 
required to be 
juilibriu : 12.222 19.771 26.16 33.71 


Power exerted in the Cylinder. 
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Taste No. V.—Comparison of the Results with those ob- 
tained last year. 























= | steam shghtly superheated. The mean tem 


d13 |g cis iigi-g |igi 3 
els | eia. £4. Nei a. ele 
SSE ls st is eG igi sé igi sé 
Cis ee ~ w2@ |" oe |i 2s 
- <s — —!' os ~~ =. ~ = 
= a=: a a? . a 2 -\ s 
-.: 3 & == 3 
Sm = 6| a mic! 2 
Z| Ge Z| oe ZZ) & Zi Ge 
The meanback} 1) 7.2 5 14.975 11' 224 8. 
pressure above) 2) 7.27! 6 14.5 12 21.55 TAS 
he atm 69 7 144 13 214 i. 
spheric aver-| 4 7.1 8 145 a 22.1 7 
ages onall | > 155 > 25 17.3 
these dia- | 10 14.6 ‘6 22.75 7.5 
grams J ib | 72 
General Arer 
age | 7.14 14,76 21.97 28.55 37,207 
Horse power exerted 27.19 56.2 83.466 | 108.72 141.468 
Percentage of usef j 
effect 65.45 228 et) | 91462 90. 
j 
i 
Forward end of Rack endof j 
inder eylinder } 
| 
a ~_ * i 
} | 
Frictional diagrams; No. } No, 2 No. 3. | No. 4. |Average. 
|} tb, m4 MF BR 
Mean pressure ; 226 2.2 2.175 21 2.175 


: Babcock 
Allen. Corliss. and 
Wilcox. 
Diameter of cylinder} 
(inches) me | 16. 16.13 16. 
Area of cylinder (square} 
inches) | 201.06 204.25 201.06 
Length of stroke {inches)| 30, 42. 42. 
Waste room adds to! 
stroke (inches) oid 1.23 13 63 
Revolutions per minute| 1925. 60.344 60.278 
Feet travelled by piston 
per minute ... 625. 422.4 421.9 
Cubic feet displaced by 
piston per hour +++ 62,344. 37,014. 35,900. 
Pressure of steam in pipe 
(pounds) on 72.975 80.51 81.69 
Initial pressure in cylin 
der (pounds) .. 69.965 70.943 76.148 
Proportion of stroke at 
which steam is ent off ll 226 -189 
Effective mean — 
fete eee oe 17.345 29.728 31.057 
Effective horse power ex- 
erted 66.05 76.579 78.792 
Counter | ressure above 
atmosphere (pounds), 
seenote2  ... ov 5 68 8 
Pressure of the atmo- 
sphere (pounds) pr 14.8 14.8 16.043 
| (assumed) 
Total mean pressure 
(pounds) ‘ 83.128 45.208 46.9 
Gross horse power ex- 
erted ... 126.15 116.456 118.985 
Proportion of total work 
done by steam in cylin 
der, that is reckoned 
as effective ... 5236 6622 6575 
Pressure at te rmination j 
of stroke, relatively to | 
that of the ee i 
(pounds) —455 | +445.178 + 3.055 
Total pressure at termi- | 
nation of stroke 
| (pounds) 14.345 | 20. 18.1 
Weight of one c abic foot | 
of saturated steam, at} | 
the terminal ™ asure| 
(pounds) was ‘ 0358 0487) 447 
Pounds of water evapo- | 
rated per hour ov! 1,704.5 1,995.547 | i 
Pounds of steam per hour} | 
by indicator ... ev} 1,573.87 1.815.723 | 1,595,496 
i 


Percentage of water ac 
eounted for by the in 
dicator... 92.36 90.99 | 79.47 

Number of times the | 
volume of steam is) | 
multiplied by ~— | | 


SION ae “| 6.3 43 5. 
Ratio of gain by expan i 


Pounds of coal pe r bour 


| 

sion 23 | 2.25 | 2.6 
| 
for each effective horse j 
} 
| 
| 


} power . 2.568 2? 295 | 2.231 
Pounds « sf ‘coal per hour| 
for each gross horse} 
power ... 1.5 1d | 1.87 
Percentage of indicated] 
power that was use-| i 
fully exerted ... 90.23 87.2 


ose! 91.11 


Every ladlester diagram is given as umbened by me at 
the time. They were taken at irregular intervals, and the 
| load on the engine was considerably greater during the latter 

| part of the day than it was during the earlier part. It will 

be observed that the work done during the first half of the 

| trials is represented by ten diagrams, while the considerably 
greater average amount of work done during the seeond 

half is represented by only eight diagrams, an oversight by 
| which the engine was clearly not the gainer. 

An important feature of this trial was the employment of 

erature of the 
| steam in the chest was 24.14° greater than t due to the 
| pressure, and this chamber, extending the entire length of 

| the ¢ ylinder, and around more than one-fourth of its cireum- 

| ference, acted also as a steam jacket, and one in which no 

| condensation could take place. 

| It is interesting and highly instructive to note, in the 
Tables, how, as the degree of superheating was raised, and at 
the same time a greater weight of steam was admitted to the 
cylinder, the percentage of the water accounted for by the 
| indicator increased, and the economy, shown by the time re- 

| quired to empty the ‘tani, was improved. 

| 

Second Trial. 

For the ep of this trial a friction brake was fitted to 
the band wheel of the e , which was very suitable for 
this use, being 9 ft. in yar jameter by 26 in. width of face. 
Water was used as a lubricant, and care was taken to 
‘insure ite uniform distribution over the face of the wheel, 
| by ee it from the pipe in numerous jets, and by 


cutting severa! diagonal intersecting wes in each of the 
blocks. A small Allen engine epfoker, 5 in. in demneter, 





was employed to serve as a conteoll vessel. This was 
filled with oil, the was accurately fitted, and com- 
munication between ite opposite sides was made the 





to the weight sustained as was consistent reasonable 
degree of steadiness. It was found that the consthonhte 
uantity of water used on the face of the and its uni- 
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MEAN PRESSURE 36 LBS 









MEAN PRESSURE 38 LBS. 
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MEAN PRESSURE 37185 
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The point of suspension was designed to be at 5 ft. and 
3 in. from the centre of the shaft, when the weight sustained 
would be lifted through 33 ft. at each revolution of the 
engine; but an error of the workmen, in. fixing the position 
of the controlling vessel, made it only 5 ft. 241 in. from the 
centre, and the weight to be lifted, at each revolution, through 
only 32.856 ft. 

Each 1 }b. sustained in the brake re nted 4197 foot- 
pounds of work done per minute. Each 8.035 tb. sustained 
required the exertion of 1 horse power. 

tach 30.6 Ib. sustained counterbalanced 1 Ib. 
pressure in the cylinder. 

For the “en of making the experiments more satis- 
factory, an character to ex their own errors or 
verify their own accu five different weights were lifted, 
of 143 lb., 974 Ib., 600 fb., 800.5 Ib., and 1031.5 Ib, respec- 
tively. The first consisted of that of the weight of 
the apparatus itself which pre ted on the rising side, 
and which was carefully ascertained. 

The weight of the apparatus itself — to be lifted 
was made up as follows: Piston, 144 lb.; rod, collar, and nut, 
9% lb.; second rod, washers, pin, and cottar, veg tia ted 56 Ib. 
by bracket weighed 113 Ib., and the tightenin on 

le weighed, with the screw, 344 if difterence 
78 lb. This had its centre of gravity, however, nearer to 
the centre of rotation, and was equal to only 74 lb. at the 
point of suspension. There was, also, a 9 ene sy 
of wood blocks og 14 Ib. at the point of suspension 


we +744 13= i 

were taken on each of the five 
trials and the ora allowed to pass over each diagram 

from twenty to thirty times. 
The ‘trials on the 18th were only partial, and must be re- 
= as preliminary. It was found that the weights had 
in @ manner to cause the piston to work 
hard in the controlling vessel. This was remedied before the 
trials pt Cie task Oop. Stee Roane ee was im- 
proved, and Secret ees se on each trial were 


more nearly alik FLY cay bP 
—- atthe time are in the Table No. 
he 
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During the friction brake experiments, when the steam was 
ischarged under some pressure, the back was ob 


pressure 


served to be much less than during the trials for economy 
This was doubtless owing to the fact that in the former case 
the large body of steam in the exhaust pipe was put in 


motion at high velocity by the pressure at the instant of 
release, while in the latter it was inert, and so 
motion of the piston. 

The difference was very marked, and when the steam was 
released at from Sib. to 6Ib. pressure, the back pressure 
could not be judged to exceed .5 of a pound. In comparing 
the results with those of last year, when the steam 


resisted the 


was 


released at about this pressure, the latter decimal must 
therefore be used. 

3. The total Pressure the only Correct Basis of ¢ npari- 
son.—The Allen Engine Works had requested that the 


engine should be loaded for the trial to the extent of at least 
100 horse power, in order that the mean effective pressur 





in the cylinder should be as great, or nearly so, as it was in 
the engines tried last year. Efforts were made to provide 
this amount of resistance, but with very poor success. The 
diagrams show only 66,05 horse power exerted, requiring a 
mean effective pressure of only 17.345 lb. against 29.728 Ib. 


in the Corliss, and 51.057 Ib. in the Babcock and Wilcox 
engine. 
made, except 





No _ comparison for economy can, therefore, be 
by measuring the total work done by the steam 















































-189 of the stroke, it was 2.6, 

The gain of 2.3 by expansion shown in the Allen engine is, 
however, perfectly correct, and consistent with the theoretical 
Tables, as will appear, because, first, theee Tables, make no 
account of waste room, and second, the terminal pressure, or 
divisor, is, on the diagrams, higher than the theoretical ex- 
pansion calls for. In order to find both the point of cut-off, 
and the mean pressure, for any comparison of the diagram 
with the requirements of theory, the waste room must be 
regarded as forming a part of the piston displacement. In 
this ease the steam followed the piston 3.3 in. To this add 
the waste room, 1.23in., and we have the steam cut off at 
4.53 in. of the length of the stroke. The release commenced 
at 2.5 in. before the termination of the stroke, so that the 
expansion extended through 24.2 in., and the steam was 
expanded to 6.3 times, only, instead of 9 times its original 
volume. 

But the ratio of gain for this expansion is 2.84. For the 
purpose of this computation, however, the pressure in the 
waste room must be added to that shown on the diagram, to 
obtain the mean pressure (85 x .0411=3.49 lb., and 33.128+ 
3.49=36.618 lb.). This, divided by the theoretical terminal 
pressure, 12.81b., gives the above ratio of gain precisely, 
while the mean pressure really exerted, divided by the 
actual terminal pressure, gives the ratio of 2.3, as shown in 
the Table 
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Tria or Tue Auten Excrse to Ascertars Tue Cost or 1Ts Lypicatep Powsr. 
Taste No. ILL, A.— Diagrams from Forward End of Cylinder. Tarte No. LiL, B— Diagrams from Back End of Cylinder. 
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A = Sut a ~ od — a = a oa < = = = = = =~ a = QS = < 
H. M. Ib. deg. lb. Ib. H.M Ib. Ib. Ib. Ib. lb. j Ib.) 1 

1/1115!) 76. 3.53 | 69 ) 1. 1)1115 | 75. 70. a | 15.7 0 —3.5 (3.6/1, 

2'11.27 73. 94 6m, ) 1, 2/ 11.28 74. 71, O75) 13.9 _— —4.5 (34 l 

} 11.36 754 13 7 12 1. 3 1184 75.5 72. 66 | 138.7 —1. —d. 4. l 

4 12.0 72 ! 67 10 1.2 4/123 74 71. OO | 14. —125, —3.9 (265 1. 

5 12.30 77. 68 7 10 1,2 >} 12.27 77. 75. A7 1185) —2.5 —4.5 ;2. 1.3 

6 1.16 76. 27 ? 11 1.8 6) Lil 76 75. 49 | 15.9 —2 —2.5 6; 1 

7: 2.10 76. ‘ ; a 1. 7} 2.12 73. AF 16. | —! —4.1 i381; 1 

8 84 76. ; 7 10 0.75 8) 3.5 75. 8 | 16.2 0 —3, 3. 1. 

», 8.20 69. ) 12 0.5 9| 3.20 71. 8 | 172 — 5 —3. 261. 

10 «4.156 75. i+ 7 11 1, 10; 4.18 ‘ 74.5 | 17,6 —1.56 16 12 
li 5.0 77. I 12 l, 11) 4.56 , 76. “9 7 5. 0.8 
13; 7. 74. 2 60 13 1. 12) 7. i. 73. l 2. 1. 
13' 73 70, 2¢ ~ 14 f ! 13! 7.80 9. 842. 67. 15 09 
14 7.46 74. 25. 7 13 | 20.36 ) 8 14) 7.46 7. 343 74. 1 1. 
1S 8.60 74. 28 7 11 (19.30 | — 5 —1.7 13 3 15) 8.55 74 347. 72. | 1. 
16; 9.3 74 5 71 12 | 19.56 ‘ — 6 1 3 1é| 9 74 347. 72. on l, 
17 9.20 8. not 7 20 20.35 +13 +13 * 17 9.20 59 not os. 17 0.8 
18 9.35 63. taken 62 18 10.90 +15 +15 1. 18 9.35 63. taken 2. 16 U8 
Average 72.7 43.8 244 68.83 12 | 18.36 | —04 —1.6 13 -936 Average) 73.256 | 344. | 23.88 711 l 16.33| —0.51, —2.57 2.06 1.03 
73.25 b44 23.83 rem 16.33 —051 —2.57 2.06; 1.08 
2) 145.956 $687.8 48.28) 139.93 22 34.60 | — 91 —4.17 3.26) 1.966 
General? z9975 343.9 4.14) 69.965 1l 17.345 — 455 —2.085 1.63 83 November 8rd. 
Average } ~ 
identical, although ¢t relation between the pressures exerted | in the cylinder in each case, for, if the work done in over- It cannot be contended that the superior economy of the 
on the opposite sides t piston ¥ is what at coming the at xeric resistance were deducted alike in | Allen engine is due to its working more expansively, as its 
ferent points of cut-off ° all the engines, then we would have. only 52.36 per cent. | gain from expansion was pot materially different from tha 

The diagrams do not show an equal | rt al loss m f the total work done allowed to the Allen engine, and an of the other engines. 
friction, but are given as they ar I ring the " average of 65 per cent. allowed to its competitors, aa effective | 5. The Quantity of Heat Converted into Work at ea 
grams on the let ar th trials ase of friction | power, while in truth, the work of the steam in overcoming | Stroke of the Piston.—At each stroke of the piston, 16,651.8 
caused by the load is seen to be 3.5 per cent. That is, the | the pressure of the atmosphere is precisely the same as if the | foot-pounds of work were done in the eylinder, involving a 
difference between the diagrams ex y this tag resistance overcome was that of a pump or a saw mill. To | loss of 21.57 units of heat, or heat sufficient to raise the tem 
the difference betw » weights sustained istrate this by a more extreme case, let the mean effective | perature of 1 lb. of water 21.57°. The weight of steam whic! 

it the conclusion of the trial t band was removed from | pressure be only 5 1b., making, with the atmosphere, a total | entered the cylinder was .1136 of a pound, and it contained 
the w ond tl ! ‘ r the } s bta pre ssure of 20 Ib., and let the coal burned be, as in this case, 138.8 units of heat. Of the 21.57 units of heat lost during 
ing the irk al : at " given t 1.5 ib. per hour for each gross horse power. Now, if the | the stroke, 9.38 units were lost before the closing of the port 
Tables. atmosphere is deducted, the consumption for each effective | and might have been restored direetly from the boiler. The 

Steam was supplied on this trial, as on the first ox ythe | horse power will be 6 Ib. per hour. | remainder, 12.19 units, were converted into work during the 
Allen boiler, having 900 square f heating surface, of It is obvious that when the pressures differ so widely as| expansion. Of this amount, 2./8 units were supplied from 
which 730 ft. were below the water unl 170 ft. were | in the present case, a comparison made after deducting the | heat set free by the expansion, leaving 9.41 units, which, 1! 
above it. Steam was easily kept up, while the engine was | atmosphere would give a very erroneous result | no other source of heat existed, must have been supplied by 
exerting 141.68 horse power The al burned for the Allen engine, divided by 52.36 | the condensation of nearly one-thirteenth part of the steam. 

To test the power of the engine, the steam pressure was er cer wer exerted by the steam, gives a quotient | But about one-half of the cylinder walls had a temperature 
run down below ¢ dey i diagrams 21, 22, and that is ft ytained by dividing the coal | equal to that of the steam in the chest, or 132 eater than 
were taken, with a t ressure n t bu i nd Jabeock and Wilcox engines | that of the steam when expanded to the atmospheric pressure, 
cutting off at .45 of the stroke, and developing 141.68 I j . » power exerted in them; and the ec mal! and this surface was suflicient, at the rapid reciprocation 
cated horse power. The pressure was vised ¢ b., | burned im each case, divided by the total power exerted, | employed, te impart to the steam, during its expansion, a 
and diagrams Nos. 24, 25, 26, and 27 w tak w in | shows a consumption, for the Allen engine of 1.5 lb. per | very considerable amount of heat, and in this manner, with 
initial pressure of 85 1b., cutting off at .23 the strok horse power per hour, against a consumption of 1.87 Ib. for | out doubt, the heat converted into work was so far restored 
and developing the same power the Babcock and Wilcox engine, and of 1.9 lb. for the Corliss | to the steam as to enuse the indicator to account for the very 

The 12th tank was emp n few r ates before ten | engine. | large percentage of the water evaporated that is shown in 
o'clock, but the water was then too high in the boiler, and his economy is believed to be without precedent, except | Table I 
when—at ten o’clock—the engine was stopped iad been | in cases where steam has been expanded in two or more 6. Comparison of Power yiven off.—In stating the power 
reduced to the precise mark at which it stood at the start. | cylinders, and reheated on the passage | given off by the Allen engine, in comparison with that 
About one-seventh of the water accounted for by the in- t. The Ratio of Gain by Expansi shown by the Dia-| given off by the Corliss, and the Babcock and Wilcox 
dicator during the last 65 minutes was derived from pre- | grams, of 2.3, theoretically correct. —The ratio of gain by ex | engines, it is necessary to have regard to the mean pressures 
ceding tanks. pansion is ascertained by dividing the mean pressure through | exerted. E 

; . . , the stroke, which represents the work done, by the pressure} The mean effective pressure exerted in the latter engines 
Norns ow THE Forscotse Tapuxs. at the termination of the stroke, which represents the steam | averaged about 30 Ib. on the square inch of piston. 

1. The Theoretical Terminal Pressur h btained. consumed in doing it. It will be observed that in the Allen During one of the experiments with the friction brake, the 
The theoretical terminal pressure was ascertained by cal- | engine this ratio is only 2.3, although the steam is cut off at | mean effective pressure in the Allen engine was 28.55 \b., 
culation from a point on the expansion curve after it was | .11 of the stroke, for which point of cut-off the theoretical | and during another, it was 37.207 lb. It seems fair to take 
certain that the steam had been cut off—a method that in ratio of gain is 3.2, and although last year the ratio of gain | the mean of these two as the comparative duty of this 
sures accuracy in the Corliss engine, cutting off at .226 of the stroke, was | engine, which is thus fixed at 91.11 per cent. of the indicated 

2. The Back Pressure less when more Steam was used.— | 2.25, and in the Babeock and Wilcox engine, cutting off at | power. 


Conclusion, 

The performance of the Allen engine, it will be seen, ex 
ceeded that of the engines tried last year, both in its economy, 
and in the proportion of its indicated power that was given 
off in useful effect, and also, what its high spced renders 
especially remarkable, in the proportion of the steam pressure 
in the pipe that was realised in the cylinder, and in the 
absence of back pressure. It ran also through the fair, and 
on many of the days for 11 and 12 hours continuously, with- 
out ever having a warm bearing. 

Under the resistance of 128.375 horse power at the brake, 
the motion of the engine was remarkably uniform ; not the 
least diminution of speed in passing the centres could be 
detected, illustrating very satisfactorily the value, in this 
respect, of the speed employed, and of the action of the 
reciprocating parts of the engine is yas, by rotative 
pressure on the crank coe stroke. The governor 
was, during the trials and through the exhibition, nearly 
motionless while the load remained constant, and instanta- 
neous in its action on changes of resistance, maintaining a 
steadiness of running which left nothing to be desired. 

Sonepat, submitted, 
zuiinetos Leg, C.E. 
Rooms of the American Institute, Astor-place, 
New York City, December 45, 1870. 
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SOLAR HEAT. 
ITS INFLUENCE ON THE EARTH'S ROTARY VELOCITY. 
sy Caprain Joun Ericsson. 
(Continued from page 315.) 

Tue unpublished tables containing the rivers flow- 
ing towards the poles, referred té in the preceding 
article, furnish elements relating to the latitude of, 
and weight transferred by, 10% rivers, 24 of which 
discharge directly into the Arctic Ocean, draining 
5,351,000 square miles of basin. The remaining 78 
rivers drain 7,833,000 square miles; hence an area 
of 13,184,000 square miles comprises the entire 
river system of both hemispheres conveying water 
towards the poles. It is a noteworthy circumstance 
that nearly an equal extent of area is drained by the 
rivers flowing towards the eyuator, viz., 13,246,000 
square miles. (See the Tables published in a pre- 
ceding article.) 

The mean latitude of outlet of the 24 rivers which 
digcharge directly into the Arctie Ocean, is 6¥° 15'-; 
that of the centre of their basins is 60° 3’, Now 
the velocity round the earth’s axis. of rotation in 
parallel 69° 15' being 538.16 ft. per second, while 
that.of parallel 60° 3’ is 755.22 ft. per second, it 
will be seen that the mean rotary velocity of the 
water during its course from the centre of the 
basing to the points where it enters the polar sea, is 
diminished 220.06 ft. per second. The unpublished 
tables before referred to, show that this diminution 
of rotary velocity of the waters conveyed by the 
Arctic rivers, imparts a mechanical energy of 
91,111,578,300 foot-pounds per second to the earth 
(a computation, it should be observed, based on the 
assumption that the precipitation on the basins of 
the 24 Arctic rivers varies, according to latitude 
from 20 in. to lJ in. in 12 months). The water of 
the remaining 78 rivers flowing towards the poles 
—including river La Plata, but exeluding the Nile 
—imparts, as shown by the tables, a rotary energy 
of only 20,399,766,300 foot-pounds per second. It 
will be found on examination, that the outlets of 
the rivers imparting this small compensating energy 


are removed so far from the tropics, and hence 
from the direct influence of a vertical sun, that the 
water which they discharge cannot be converted 
into vapour until it has reached, in its course to- 


wards the equator, a 
the poles than 
basins. La Plata 


sition much further fgom 
ntre of the respective rivet 
night possibly be deemed an ex- 


ception, but seve f the other 77 rivers under 
consideration transf ] waters, as stated, to 
positions much rer the equator than the centre 
of their basins, before complete evaporation takes 





place. We sha fore, overestimate the com- 
pensating energy exerted by these rivers, if w: 
assume that their water in its course through th¢ 
ocean towards the equator, becomes evaporated by 
the time it ses the parallels corresponding with 


the centre of the basins from whence the motion 

proceeds. Consequently the compensating force of 

20,399,766,300 foot-pounds per second, will be 

wholly neutralised by the retarding ent rgy called 

forth during the s 1 return movement of the | 
water. Indeed a al examination of the subject | 
could not fail to w that some refardation act sally 

takes placc The amount, however, is too small to 
affect materially neral question of retardation 

of the earth's rotary velocity, and therefore may 


neglected. But compensating energy of the 
water of the 24 rivers discharging into the Arcti 
Ocean, is so far inferior to the retarding energy 
called forth during t retrograde motion towards 
the tropical seas, that the earth’s axial rotati 
suffers an amount of retardation which, as already 
shown, considerably exceeds that of all the rivers 
flowing in the direction of the equator. 






The following additional explanation will more | 


fully elucidate the subject. It was shown in a pre- 
ceding article that the water discharged into the 
cold polar sea, in place of being there converted 
into vapour, at once commences a retrograde motion 
towards the tropical seas; and that owing to this 
retrograde motion and the consequent retreat of the 


circulating water from the axis of rotation, the | 


whole of the compensating energy imparted to the 
earth will be neutralised by the time a parallel is 
reached which corresponds with the mean latitude 
—60° 3'—of the centres of the respective 
river basins. Now the rotary velocity of that 
paraliel is 758.22 ft 

rotary veloc 

538.16 ft. per second; hence 758.22—538.16 
220.06 ft. per second, iacrease of velocity round the 





axis of rotation takes place during the tranafer of 
the water from the outiet of the rivers in the polar 
sea, to the parallel referred to. The diminution of 
rotary velocity of the water in its course to the 
Arctic Ocean and the subsequent izerease of rotary 
velocity being alike, it will be evident without re- 
ferring to previous demonstrations that when the 
retrograde current arrives at lat. 60° 3’ the entire 
compensating energy has become neutralised. It 
will be evident also that when the retrograde mo- 
tion reaches parallel 49° 54’, the rotary velocity of 
which is 220.06 ft. per second greater than that of 


the centre of the river basins, a retarding € 
|has been called forth of equal amount with the 


neutralised compensating energy of 91,111,578,300 
foot-pounds per second. 

It results from the magnitude of the earth's pre- 
sent vis viva and the laws of motion referred to in 
the preceding article, that a retardation of one 
second in a century demands a continuous expendi- 
ture of mechanical energy of 37,909,059,765. foot- 
youn per second, Hence the loss of 91,111,578,300 

oot-pounds of vis viva per second, which the earth 
suffers by the counteracting influence of the water 
circulating between the Arctic Ocean and the 
tropical seas, in the manner explained, will cause a 
retardation of 2.40342 seconds in a century. Add- 
ing the retardation of 1.42071 second, previously 
established, it will be found that the river systems 
of both hemispheres call forth an amount of re- 
tarding energy capable of changing the length of a 
century 3.82413 seconds, We have thus accounted 
for nearly one-third of the amount of retardation 
of the earth's rotary velocity which modern astro- 
nomy has deduced from the apparent acceleration 
of the moon's mean motion. No reasonable objec- 





|elaims our attention, viz. : 


>| 


per second, while the mean | 
‘ity of outlet into the Arctic Ocean is| 


tion can be urged against our conclusions with re- 
| ference to the return-currents, ag it may. be satis- 
| factorily demonstrated that the water discharging 
|into the Arctic Ocean by the Northern rivera, is 
| not, during its return movement towards the equa- 





register prove conclusively, that a given weight of 
vapour transferred in a given time from the equator 
in the direction of the poles cannot restore the re- 
tarding corey proieiee by an equal weight of 
water transferred in equal time towards the equator. 
Consequently if the whole quantity of water pre- 
cipitated on the seas of the temperate zones is not 
evaporated within the parallels in which the pre- 
cipitation takes place, a corresponding portion of 
the water thus precipitated must return to the 
in which the ev: ion was originally 
effected. Bent wns 9 a the magn of our 
inquiry is to the question, vortion 
of the water preci fated. oo de euean Tie tompe- 
rate zones is not there ? It needs 
no demonstration to show that the quantity not 
evaporated must return to the tropical waters. In 
the absence of trustworthy experiments enabling wn 
to determine the amount of evaporation and preci- 
pitation at sea, we must judge by wince d on 
extensive planes free from mountains and on 
a level with the ocean. The Mississippi river 
probably furnishes a better comparison for the pdr- 
pose than any other level plane of equal extent, It 
may be objected that the amount of evsporation on 
land is different from that at sea—a reasonable ob- 
jection—but the difference will be 
im favour of assuming considerable return currents 
towards the tropics, since the heated soil of river 
basins, and the increase of evaporating surface re- 
ge don ree numerous minute ao ae 
produce a more rapid evaporation than 
on the ocean. Regarding the amount of precipita- 
tion, Me an tat ones 
lished tables are based on an annual average for the 
whole of the Mississippi basin of only 30in. Con- 
sidering that the rain gauges of the lower portion 


| of this basin, which is nearly level with the Gulf of 


|} tor, converted into vapour until it has reached a | 
| corresponds with the lower oe valley, is 


| parallel much nearer the tropical seas than the one 
| assumed in the foregoing calculations. 

| The investigation of the river systems of both 
hemispheres, and the ocean currents connected with 


ithe same, being thus concluded, the chief cause of | 
' 


jretardation of the earth’s rotary velocity now 


the retarding influence | 
| calle i forth by the movement of the water of the 


oceans in the temperate zones, in the direction of | 


the equator, to make good the loss produced by 
| evaporation within the tropics. 

It will be indispensable, before examining the 
result of this movement, that we clearly compre- 
hend that, although the sea is composed of particles 
| unconnects body of the earth, free to 
move in all directions in conformity with the laws 


with ne 





Mexico, indicate 60 in. for twelve months, it would 
be inconsistent to suppose that the amount of ocean 
precipitation between the tropic of Cancer and 
latitude 42°, a zone the mean latitude of which 


less than the average of the basin of that river, 
viz., 30in. Nor would it be consistent, as we have 
shown, to suppose that a greater proportion of the 
water precipitated is re-evaporated at sea than upon 
this basin. namely, 22.5 in., or 0.75 of the average 
rainfall of 30 in. perannum. Consequently we may, 
without fear of committing any material error, as- 
sume that the precipitation and re-evaporation on 
the oceanic zone between the tropics and the lati- 


| tudes 42° north and 42° south, are the same as the 


mean observed on the entire Mississippi basin, viz., 
30 in. precipitation and 22.5 evaporation. Accord- 
ingly the depth of water not re-evaporated, and, 
therefore, returned to the seas within the tropics, 
will be 7.5 in. 











Tapir or Oceans any Lanp petwees Latitvpes 42° Nort anp 42° Sovrn. 
So. 
Oceans between the irea in a Area in 
tropics and la ! square Water transferred to | Rotary $ pe Retardation. Oceans and land square 
‘2° north and 42°) statute the tropics. velocity.| § 2° within the tropics. statute 
south miles Ste miles. 
Cubie feet Pounds (Feet per Feet Foot-pounds 
yer second. per second.| second. er second. 
i cond. pe second | | 
(land from equa- 
. ac q 4.794,400 | 2.996 10°, 1277.48 115,44 62,392 x LO tor to tropic of >| 9,982,900 
Cancer 
( Water from equa- 
th Atlanti 5,406,000 | 2,980,140 | 1,862 10s x ‘ 38,782 x 10° | < tor to tropic of > |20,156,000 
t Cancer. J 
| (Land from equa) 
South Pac 1,962,000 | 5,491,690 | 3.432 «105 = 71,468 x 10° ! tor to tropic of >| 8,660,000 
Capricorn. j 
{ Water from equa- } 
| South Atlantic 256,000 | 2,897,440 | 1.510 10s jm ia 87,707 x 100 tor to tropic of 7 |30,230,000 
Capricorn. j 
Indian 7,387,000 | 4,072,190 | 2.545x 1% 52,994 x 106 
Total $6,708,000 (20,235,860 12,645 x HP - 263,348 x 10° | Total area of tropies ...77,928.900 


| of equilibrium, yet, owing to the small depth com- 
|pared with the earth’s diameter—proportionably 
not more than a sheet of cartridge paper bent 
round an ordinary terrestrial globe—and, owing to 
the varying depth of the ocean and the intervening 
continents and islands, the water of the sea is urged 
| round the axis of rotation as effectually as the solid 
| matter composing the body of the earth. Accord- 
ingly, water which moves from the temperate zones 


rotary velocity of the earth with as much energy as 
| water confined in rivey beda moving in the same 
| direction. The experiments with the dynamic 


On this basis the accompanying Table has been 
constructed, and the retarding energy computed. 
The reason for selecting lat, 42° as the mean limit 
of return currents resulting from precipitation is 
that, in the northern hemisphere, the seas extend 
but little beyond this latitude (fully three-fourths 
of the surface of the earth between latitude 42° 
and the Arctic Ocean, consisting of land), while 


| in the southern hemisphere, we have good grounds 


towards the equator through the sea retards the | 


for assuming that beyond the forty-second parallel, 
the precipitation and evaporation are nearly bal- 
anced. Regarding the accompanying Table, it will 
suffice to state that the increase of rotary velocity 
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RAILWAY 


115.44 ft. per second, has been determined by com- 
paring the mean latitude of the oceanic zones re- 
ferred to, and the tropical latitude 234° ; the rotary 
velocity of the former being 1277.48 ft., and that 
of the latter 1392.92 ft. per second. A rate of 
115.44ft. per second is generated by a fall of 
208.22 ft.; hence, if we multiply this fall by the 
weight of water transferred to the tropics, we es- 
tablish the fact that the total retarding energy 
amounts to 263,343,000,000 foot-pounds per second. 
This computation, it will be observed, is based on 
the assumption that the retarding influence called 
forth by the return movement produced by precipi- 
tation in the temperate zones, when this 
movement reaches the tropical z It is true 
that the motion of a certain portion of the return- 
ing water will extend to the equator, to fill the void 
already referred to, and before complete evapora- 
tion 18 effected : but, on the other hand, consider- 
able evaporation takes place previously to reaching 
the tropics. Besides, some allow ance though small, 
should be made for the tangential force imparted to 
the earth, from west to east, by the vaporous polar 

Avain, the before the returning 
water reaches the equator, produces scarcely any 
increase of rotary velocity, and hence material 
sounteracting energy Accor ot 
our caleulations recorded in mpanying 
Table, cannot be far from correct 


ceases 


ne, 


current last 5° 
no 


lingly, the result 


the 


(To be continued.) 


Twe Mextcaw Rattway.—Mesers. Bischioffsheim and 
Goldschmidt have invited subscriptions for 1,180,000/. 7 
per cent. mortgage bonds of the Mexican Railway Company, 
at the price of 70, in instalments extending to December 
next, the lists for which will be closed in London on Thurs- 
day. The Mexican Railway forms a trunk line between the 
port of Vera Cruz and the city of Mexico, and consists of two 
sections, the first of which, from Mexico to Apixaco, with a 
branch to Puebla, 116 miles in length, is completed and in 
full work, while the second, from Apixaco to Vera Cruz, 180 
miles, is in course of construction, with 53 miles already open 
for traffic and 17 additional miles expected to be opened 
within a few days. On the first section, 
issued to the amount of 560,0001., of which 20,000/. have 
since been redeemed, and the present issue is specially 


secured by a first mortgage on the whole of the second sec- | 


tion, while both issues in their respective order constitute a 


charge upon the entire revenues of the company. The traffic | 


of the first section in the present incomplete state of the line 


yields a surplus over the interest of the bonds for which it is | 
hypothecated, and when the whole road is opened, which is | 
expected, at latest, by the end of next year, a rapid general | 


The 


nerease of development may fairly be anticipated 


bonds are redeemable at par within 26 years, by means of | 
half-yearly drawings, and a cash reserve has been made to | 


provide for the interest upon them until June, 1873, when 


the entire undertaking will be in a position for its capacity | 


to be fully tested. The Board of Directors comprises mem- 
bers of sume of the leading London houses connected with 
Mexico and South America. 


bonds have been | 
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RAILWAY CARRIAGE SHEDS AT 
POTSDAM. 

We illustrate, above, the arrangement of the carriage shed 
at the station of the Berlin-Magdeburg-Potsdam Railway, 
which has recently been rebuilt at Potsdam. 
form of the common enough in England, 
has only lately been introduced upon the Continent. The 
shed is covered by a series of lean-to roofs, as shown, the 
inclined sides being closely covered, and the vertical sides 
glazed. As is'generally the case in England with roofs of this 
kind the vertical faces give to the north, in order that the 
interior of the building may be protected from the rays of 
the sun and the summer temperature reduced. The shed 
is 129 ft. 8 in. long and 145 ft. 6 in. wide, enclosed by 
brick walls on limestone foundations. The lines for the 
carriages both sides of a traverser: run 
ning along the whole length of the shed. One large or two 
smal! carriages can be placed on each line of rails, so that 

| to take out any carriage at once, that may be 
desired. In order to move the largest six-wheeled carriages 
by means of the traverser a clear space of 40 ft. is required, 
so that the columns supporting the main longitudinal 
girders are placed at a distance of 41 ft. apart. The 
horizontal length of each roof is 154 ft., the main girders 
are 5 ft. 9 in. deep, and the pitch of the roof is 1 in 
23 [he rafters, which are placed 3 ft. 5 in. apart, 
the upper end upon the top flange of one girder, 
lower end on the bottom flange of the next 
the fastening is effected by means of a 
serve a3 a support for the horizontal bracings. 
rafters with boarding, 
tarred cloth. The roof is drained 


roof is 


are arranged on 


it is possible 


reat 
and the 
girder shoe 
which 


The 
stretched 


| 
8 also 


are covered over which its 


by means of 


gutters placed above each row of columns, and from which 


the water passes through hollow columns at intervals into 
6 in. earthenware drain pipes. In order to procure sufficient 
ventilation air openings provided with regulators, are placed 
at each gable There are 20 stalls for carriages, of 
which 10 are provided with pits for inspection and repairs. 
[he flooring is of bricks, and the warming in winter is 
effected by a series of 6 in. steam pipes. 


end. 


It was at first feared that the arrangement of windows | 


would not throw a sufficient light into the shed, but experi- 
that these fears were without foundation, 
as the light is ample, and quite uniform. 

The cost of construction was as follows : 


ence has shown 


£ 


aes 


Excavation and brickwork 

Materials, brick and stone 942 
Carpentry and timber 363 
Asphalte 17 
Roofing eee 229 
Coppersmith’s work, &. 46 
Pavior's work 3 
Joiner’s work 7 
Ironwork 


— 
7S m& @ bo Go 


~ 


937 

ois window frames 8 
Locksmith's work 16 
Glazing 243 
Painting 9 
Draining 14 «68 
Miscellaneous 112 13 


3270 17 


The total superficial area of the building amounts to 


The general | 
but | 


POTSDAM. 


| 18,8664 square feet, to which has to be added an adjoining 
| building 40 ft. 4in. long, and 15 ft. 9in. wide, equal to 
| 6354 square feet, making the total area 19.501} square 
feet, and the cost of the building about 3s. 4d. per square 
foot. 

In addition, the steam-heating apparatus cost 222/., and 
the gas pipes and fittings 92/. 15s., bringing up the total 
cost per foot to 3s. 8d. 


Tae Howe Kone-Suaneuat Terre@rarn Cante.—In- 
formgtion has been received that the Hong Kong-Shanghai 
eable of the Great Northern China and Japan Extension 
Telegraph Company, which was broken 20 miles from Hong 
Kong on the 11th inst., has been repaired, and that direct 
communication with Shanghai has thus been restored. 


Tuas Cycrors Start Worxs.—The report of Charles 
Cammell and Company ( Limited), to be presented at Sheffield 
on the 28th inst., shows an available total of 82,446/., includ- 
ing a previous balance of 6946/., and recommends a dividend 
of 61. per share for the year, which will absorb 60,0007. and 
leave 22,4461. The company, it is stated, “ have partici- 
pated in the general improvement in trade.” 

TeLecraPra CaBLe Prom Magseriies To ALGrers.—The 
India-Rubber, Gutta-Percha, and Telegraph Works Com- 
pany are in receipt of a telegram from Sir Samuel Canning 
announcing the successful laying of the cable from Mar- 
seilles to Algiers, contracted for’ by them with the French 
Government. This new cable furnishes a direct and inde- 
pendent line for the transmission of telegraphic messages be- 
tween France and her Algerian colony. 


Toe Toames Empanxuent.—Mr. Gladstone has given 
notice in the House of Commons of his intention to move: 
“ That a Select Committee be appointed to inquire whether, 
having regard to the various rights and interests involved, 
it is expedient that the land reclaimed from the Thames, and 
lying between Whiteball-gardens and Whitehali-place, 
should, in whole or part, be appropriated for the advantage 
of the inhabitants of the metropolis, and, in such case, in 


| what manner such appropriation should be effected.” 


Ovr Coat Surpty.—We hear that the labours of the 
Royal Commission on Coal, appointed a few years ago by Sir 
George Grey, are on the point of completion, and the result 


| is the demonstration of the fact that, assuming a certain 


annual increase in the rate of consumption, sufficient 


| economically gettable coal exists in Great Britain and 


Ireland to last from 800 to 1000 years. If this be so, neither 
Mr. Gladstone nor any future Prime Minister for many 
generations to come need urge the House of Commons to 
pay off the National Debt on the ground of the approaching 
exhaustion of our coal-fields.— Times. 


New Yorx Hansovr.—Advices from New York state 
that there is to be an entire remodelling of the docks, 


| wharves, and piers at that city, and that the work bas been 
| placed in charge of Major-General George B. M‘Clellan. 


New York has a water front available for commerce extend- 
ing 249 miles, and it is proposed to construct along this a 
permanent river wall, which will make a river street varying 
trom 175 ft. to 250 ft. in width, to build ample piers project- 


| ing from this wall, and, wherever necessary, to cover them 


with substantial sheds for the protection of goods. The cost 
of this improvement is estimated to be at least $20,000,000, 
and several years would be required to complete it. 
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4 — r-R BER S$ SRID true level roadway. any slight “ sag” balan corrected by M ARG ATE PIER IMPROVEMENTS 
THE BOUTET-ROBERTS BRI oe j-| the macadamising, (1!!) and the ornamental filling in of Tae Margate Pier Company are applying to Parliament 
Is our impressi 1 for y She SOUs We. We Teeeannes Eke ad=s the bal : ornaments are very appropriate. | this seasion for powers to extend the present jetty, and to 
ventures of the Albert Brid Cheleca) Company in search | They « of Wales plumes, richly picked | make it at the same time more commodious and agreeable 
f be of that history we referred to | tin » balustrades at four feet intervals; | for bringing visitors and more convenient for vessels. The 
it gn s Roberts, I. M.A., ¢ . lok hat l-rails are cottiaae of rope lay in bronze and gold, opposition to this scheme, if any opposition exists, rvfers to 
rt os "y . a oe me wate The cantilevers surroundino 4 the columns are very chaste, matters connected with the tolls charged, and not to the 
we i ‘ ‘ oO ARE Wiaggeat tg h ne ing monograms in each of “ V. and A.” in gold, and the scheme itself. These Londoners, therefore, ‘to whom Mar- 
" ; wn aunlsined |s00etten aid other edlesinente will plve aveat sidiunnda 46 tha gate is a thing of beauty and a joy for ever during their 
; oD oO P en explained structure being complete, the staging| « hannual ‘olidays,” may look forward to another pleasant 
t t = iu mon :' by i c ck, leaving to the eye the most airy, | addition to that cockney paradise. Mf. George eae 
it rried t. <A great deal of mys os esign.(!) The columns in the river will pre- Page, the engineer to the intended improvement, has de 
: Caples Sener = “0 | nee of unnecessary large diameter, and, if signed a very beautiful head to the existing Jetty. He has, 
+ Frege . ee “4 — hey are intended to act as a blind to con- moreover, in stadying economy and convenience for moor- 
4 ver ft ; ‘heeeeaiesseoniért uiway. Be this as it may, their dimen. ing vessels, secured a novel and pleasing éffect for his de- 
combina Ina pen the sangre Sipe aenres | eter) have a twofold object. They are | sign, which we illustrate ompage 436 of the present number. 
Nee: , lat of October last year we expressed pteceeed inetd ti nirmenia. ant teen upon the bed of The objects he bad tn view were as follows: To construct 
; Seay ngs shat % ieved the design to b | eee 8 * ‘thin th y are excavated, weighted, and}, pier-head interfering iv as small a degree as possible with 
suas BS ‘ ee ee | edded to 4 suffici tdepth, and filled in with concrete to} the navigation of the Margate roads, and offering No seTions 
ts, R-M.A., ¢ - “ an regonheens praca fs lid foun lation Phe expansion and contraction of | obstruction to vessels ente ing or quitting the harbour ; to 
‘ ves} an net ae | the whe le brid is corrected by a beautifully scientific and | obtain straight sides available for steanters 250 ft. in le ngth 
rigt = v6 Eee 2 vel principle. (1! ! I Act of Parliament authorisi to come alongside, and move with safety at all stages oo 
Sgt llest opportuaity of a a siphon ok a Love wers the Albert Bridge tide, to do which they should be able to move head to wind, 
‘ g ; pa ere =. | Ce at ¥ t $ ld Battersea Bridge, at a yearly or go to leeward with the wind in any quarter; to a de 
, tkng4 p anise rede | Beto ul of BOOT y i the ¢ ther m, which | 41] facilities and protection for pleasure boats ; fo com — 
; hay pee Remar 8 * 8 190002. a year. with the foregoing advantages a commodions and attractiv 6 
‘ a Te He bridge is by Captain Julias Roberts, promenade, with band-stand, extensive seat accommodation, 
a R tarts weeka . r whose entire superintendence refreshment rooms, &¢, and to build the whole for a 
in} ‘ . t Capt a berts would } officer has his patents se- derate sum. 
‘ "— = wees aflame ed é ipport and approval his designs all of these conditions he bas attempted to fulfil by the 
a res wi i 7 posed to be remem 1 Be - 1 of Trade and the Thames adoption of an octagonal pier-head springing from the end 
iting ten tur - After this SOSOEY erin { generous facilities they have] -¢ the present jetty, presenting seven sides to the sea, each 
y saan y: Oe oe ite the work, speak well for the 120 ft. long, and each available for vessels to moor along- 
. i te that The contracts for the bridge side. The direction of ihe pier is about north and south ; 
; R red that we s' al eminent firme, all of whom the winds usually the most difficult te contend ee 
, sea. 1 see the vying with each other in ful making for the pier, are north-easterly and north weater ; ; 
8 early opportan ty of | . 1 » and entire comple- when either of these winds prevail, the loping sides of the 
sa port of the progress of the ; . oy tong ht is guaranteed by an eminent firm, pier-head would permit vessels to come alongside either 
we ; ‘ sist of Mar b last, - - <i cay ranted ty Her Majesty’s Commis head to wind or else to ro to leeward. : : 
‘ Roberts's | verte ere to 4 of the International Exhibition of 1871 to place a| The diameter of the octagon being 149 ft., the system ihe 
y fe : ithe illustration on page “it eed of it t lextent of the piling and bracing comprised within t . 
rage reba scone! bl So “ea t! e present we suppose we shall hear no more of | area, would form an efficient breakwater, bat the oe 
s at Chelsea. Our en-| BR * ‘ ‘. Rohe ; the g To the curious public we re- larea could not obvi masly be filled throughout and floore: 
: va aii 1 d the pu e of specification No. 2855 of the past lo ver so as to present an unbroken spies ad alleen 
year, price two shillings, wherein they will see a description | was desired to expend upon Me — gis ld be con 
: ‘ ; und drawings of the structure, also of "that monkey. We | octagon a promenade, about 265 ft. wide, — Paoli 
t ur Imost sorry we cannot reprint this production, but |} structed, supported on a system of 3 les and saidie 2 Air 
I at fe bids lo Ca Roberts we recommend a study 4 great stiffness to the structure, which is eo — wie 
. ( the involuntary verse in Dr. Whewell’s Mechanics, and more rigid by two other promenades 8 aa Pra to eile 
‘ which is easily committed to memory : width, extending across the octagon at rig aan yg ven 
¥ mons : ; another, and meeting in the ceutre of the pier-head, w 
tat W “ There is no power, however great, the intersection marks the site for the band stand, ery f 
oa re an Segue b's cord. however fine, rant, and observatory. At various a ager hao 
This A I : Pee Bes ie — se traight.” octagon, as shown, would be erected kiosks or a , 
‘ n That ehall be accurately straight. either for seat accommodation or for small shops. 
const aoe | promenade around the octagonal pier-head a or 
t from as sixth of a mile long, a distance much increased by : agar 
Tae Trans Inox axp Su PBUILDING Com fo ym other promenades sores © pr ella aa ta 
wre daapha gin dare prospectus has been issu: . of the meee s — , vith the area would be covered with asphalte, 
: oh te P a ial bri | Graving Docks, and Iron Works ¢ ormpany (Limite )» w | slope to secure good drainage. as deli 
; PrP ao r South Am t. capital of 250, , in shares of 20/., to take over the |” ‘The r-head is formed of three rows of piles, « 
for 8 r) it s four important features—light- | La siness of the Thames Iron Works, Shipbuilding, ~y i moti the a tagon 12ft, apart longitudinally, and about 
oan and rapidity of construc ioe. | mee ring, and Dry D ok Compas PA e ese 4 Gn pean dey 13 ft, traneve reely, and strengthened at two points in thetr 
' bridges the roadway is supported | oreatest privates letra Jeane rg = eabt shment, | heicht transversely, vertically, and horizontally by a sys 
’ f suspended ropes, forming | [ny addition te the sh 1 ding portion of the establis of ti 8 rm . { bracing. The extérior row of piles would be of 
| red on "4 ith r shor by land | with its vast ppecuress, See hag — 54 - oo hese soon, fithed | want. ~ ‘jan I shaped, and protected by timber fenders. 
t ret, fh Amaiten 66 | pent a Hg P ah : af tniine bar work of the heaviest | J he im er piles are circular, and of east iron. Three tiers 
{ strength | up with tools capable o ; . aan g features of these works f lending stages are provided in the design for high water 
t lateral 2 mas bey ume een a oe > hese stages is provided 
rtf , Pr as published by us on page 162 of our sixth volume, and mid and low tides. Access to these os hioh. water 
+ Dy s . se —_—_—— | at ix points by commodious staircases. The a “ st 
oe Nrvapa.— We notice the issue of 3000 | stage, about 12 ft. wide, extends all round the octagon, n ; 
\ , heze sh oedhtans nen ef ee ak of the Mineral Hill Silver | ; Pre be used os a promenade or shelter, if desired. _ hh 
t rt or intersect ; ec ” t 4 State of Nevada. The} fl cors of the other stages would be formed of iron grenng*. 
nearly 1 | imite » deuhartabinn’ ded talkie from the! 4+ the entrance to the pier head upon the existing jetty, an 
— City article of t s, and they explain its leading fea ornamental toll house, designed in the same ee ae " 
" Fe, ks I a so clearly t have considered that we could not do | which marks the rest of the new structure, would a coy 
me pow | better than quote thera: “ These mines, the effective work- rhis is shown in the drawing, and adds a good Gad ancl. 
t 1] in 1 be f wi h mmene nly in November last, have been ial feature to a novel and most meritorious design. 
ig of which con 4 Alf hares, and | tional feat i 
(he suspension system 18 | | chased for 4 , half in cash a 1 wep bewte -nere i 
‘ +} wniaterey . . » ed up to the esent tun n CSE - " 
: g continegid peas acmatliae an ovecce-cl eonuy 4h per 6. A special! ip. HUMBER'’S TREATISE ON BRIDGE 
‘ t A ! . t 3 pewkex ee, John Tayler and Sons, who may be re | CONSTRUCTION, 
iver : - a | : ining firm in Lond n, and | To rux Eprroz or } NOINERLING. . 
nit : sh to be care aceurate no doubt can be Srn,—Referring to the subje ct of my former letter, which 
" t | ¢ " f personal inspection their | Bon SR Ne your issue of the 9th instant, and your & m 
N . . : ] me rietion of the value of th yperty, and that st commta- | mt tem creon, I must be g of you to regard more cione ly the 
loping , DT sustain d ne ot wa he nchest groups aver mines they Rave ovet | | ots tement of your reviewer, which you have so very in 
wi 1 Each rope is equel to {| *™" it seems vain, therefore, to question the legitimate ate fended, that “ the curve of moments should 
tity. + known. 16 sec eee eed Ants nt srently | geniously defendec , the ordinates, inetead 
. ' - tu lightest stretch, th nature of the s ation, and on the sole pois pppe -y, | of course pass throu ate the vertices of tl é ordina J - ‘a 
to ; to bear \ f thirty tons | n for criticism, namely, the payment of 24,0000 m money, i? if being inscribed in the polygon. This FOR ae 
X t i oated to preserve | a » prospectus furnishes also on the authority oy Meawe, | eorres t, if * each of the several sections of the Joad aes any 
y 5% a s l ! ' Ta vier @ a fair explanation (and the only one that cage th *| supposed to act precisely as it would it ite whole weight wo 
” ; ; erect pon | weneral rule he pted im such cases}, to the eect that this | oneentrated at ite centre of gravity.” But on this supy vp 
ae be 7 b : janes ents t value of the piles of ore ay mtaypen. | OY n the polygon itself would be the true Outline of the will 
3 Sis teenkenen! at the m of the ore opened to view ap yi : of moments. Your reviewer's circumacribed curve wi . 
between the two piers in t r ime 0g bag? 2 Z tion. The bonds now offered of 2000 each | g ram mnt the case. The éuscribed curve, how- 
| t . “ : . ’ rfeutly nay for extra n. . ; s to be paid off at/ never truly represen . on the cateinal supposi- 
h so thatthe series of r - Byte to carry 15 per cent. interest, and are ry hh as | ever, will be mathematically correct on g 
“ Lat either pgpenoea ee se ial tal! remium out of all profits from the mine: beyone - lL of | tiem that the load is distributed. ; hie 
istan Upon the ropes _ oy la “ be re quired to pay a en intere ok ane eat eee : egretting the delay which my absence from town hs 
tht plates. boiler-rivefted, and clit ~ , amd va g paid off i * 
page BO ae", ee + tetareal “ae “saateger Bag hare ; fu ily paid 9 102. each, and when the | caused in this reply, I am, Sir, yours, he, ( 
lags eht ¢ e gird *f4R- | bonds are extinguished, which, according to om aeen Westminster, June 21, 1871. cotnated: in * = 4 G. 5” 
he balust nd the | PaehVeS. | ig « xpecied to occur within three years, all pening 7 je [The circumscribed curve has origina’ in me! haul 
: ‘ +! ricid TOPS | the sharvholders. The sang es aE i ereceers prays _* the | imagination ; the term was never used by our r 
P AP , r . . wi st rat e1 ring skill is dis-| of stand, & and Mes Jayior and Sons are to el Ey, E.] 
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ALLEN’S STEAM ENGINE 





We illustrate, al é 


and lately patented in this country, by Mr. Stillman Boyd | 


Allen, of Massachusetts, U.S., our engravings illustrating 
this governor as applied to a steam engine. In our illustra- 
tions, A is a cylindrical casing, surmounted by a dome, B, 
opening into it. The purpose of this dome will be explained 
presently. Entering the case at one end isa shaft, C, on 
which there is fixed inside of the case a screw propeller, D, 
or a series of oblique fan blades, a, a, a, a, projected from a 
cylindrical boss, 4. A driving wheel or pulley, E, is fixed on 
the outer part of the shaft. Surrounding this propeller is 
a hollow cylinder, F, which is open at its ends, and furnished 
on its interior periphery with a series of ribs, c, arranged at 
equal distances asunder. This cylinder, F, is supported in 


which radiate from a common centre, ¢, arranged as shown, 
and fixed upon another shaft, 7. This latter shaft extends 


GOVERNOR. 


COMPOUND ENGINES. 


en] 

pressed to the respective initial pressures. Thus placed the 
diagrams touch the standard at the points of 

Their expansion curves lie outside owing to the expansion 
of the steam in the clearance, allowing for this, as before 
(in Figs. 16, 17, and 15, page 375 of Exomeente) the 
darkly shaded spaces show the loss, (i.e., the increase in the 
area of the actual diagrams which would take place if the 
clearance in each cylinder were removed). 
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It appears, by comparing Fig. 18 with Figs. 15 and 16, 
that the loss is much less than if the whole expansion had 
take place in the large cylinder. This might have been 
inferred from the conclusions derived from the diagrams 
and Table, page 375. It was shown that the loss increases 
rapidly as the suppression becomes very early, that compres- 
sion is of little value when the back pressure is very low, 
but as the back pressure rises it decreases the loss until it 
disappears when the final forward pressure is reached." In 
compound engines when the expansion takes place in each 
evlinder (and such only are here considered) the suppressions 
are much later than if the expansion had taken place wholly 
in the large cylinder. The back pressure of the large 
cylinder is relatively more than doubled, and that of 
the small is from one-fourth to one-half the init!al pressure, 
and often but little below the terminal forward pressure. 








To tur Eprror ov ExGinernine. 

Str,—In compound engines the loss of efficiency from 
clearance may be determined upon the same general 
principle that has been applied to single cylinders, viz., by 
ascertaining the increase of work when the clearance is re- | 


moved the back pressures remaining unaltered, (see Ex- 
GINEERING, page 375). In the diagrams before examined 
the lines representing the initial and back pressures are | 
horizontal, and it will be convenient to consider, first, those | 


namely, those of engines having a moderately large inter- 


| mediate space and an early suppression in the large 
position by a series of oblique blades or flat arms, d, d, d, | iy Pt 8 


through the adjacent end of the case, A, and is provided | 
with a pinion, g, fixed on that portion of the shaft which | 
projects from the case. There is a free space, h, between the | 
auxiliary propeller or series of blades, d, and the adjacent | 
head of the case, A, and there is also a similar space, i, be- | 
tween the blades of the main propeller, D, and that head of | 


the case which is next to it. Furthermore, there is an 
annular space, k, surrounding the hollow cylinder, F, and 
freely communicating with the spaces, A, i, before named. 


Underneath the case, A, is a valve case, K, which is pro- | 
vided with induction and eduction openings, m n, and a | 
hollow cylindrical or conical valve, G, as represented. The | 


valve is fixed on a shaft, H, that extends through one end of 
the case, K, and carries a wheel, or, what is better, a toothed 
sector, 1, to engage with the pinion, g 
ing from a ratchet wheel, g, that turns freely on a journal, 
r, extending from the toothed sector, as shown, carries an 
adjustable weight, s, provided with a set screw, ¢, for fixing 
iton the arm. A pawl, u, pivotted to the sector, engages 
with the ratchet wheel, g. A driving band, or endless belt, 
proceeding from some pulley of the steam engine, passes 


An arm, p, project- | 


around and gives motion to the pulley of the main propeller, | 


80 as to set the latter in revolution within the case, this case 
being filled with a liquid when the governor is in use. The 


action of the blades of the main propeller on the liquid not | 
only forces it tangentially against the ribs of the auxiliary | 
propeller, but laterally against its blades, thereby putting | 


the auxiliary propeller in revolution, and creating a circula- 


tion of the fluid through both propellers and around the | 


hollow cylinder, F, in or about in the plane of its axis, thus 


exercising an action on the auxiliary propeller, and causing | 


to operate its shaft and the valve actuating mechanism con 

nected with it. By means of the counterbalance weight, s, 
and the arm, p, the necessary leverage on the toothed sector 
to counteract to the requisite degree the power of the main 
propeller to operate the auxiliary one may be obtained. The 
object of the hollow dome of the case, A, is to enable the 
case to be kept full of the liquid, and the latter to either ex 

pand or contract under changes of temperature, or from 
other causes; also to prevent the liquid from revolving in 
the case in a plane at right angles with the axis of such 
ease, The shafts of the two propellers are to be supported 
in stuffing boxes applied to the heads of the case. 


Gas 1s Pants.—The Parisian Company for lighting and 
heating by gas suffered a good deal under the régime of the 
Commune, although less, perhaps, than might have been 
anticipated. When the Versailles troops entéred Paris, the 
company’s stock of coal was on the eve of coming to an end. 
The lamps and pipes in the streets also sustained, of course, 
some injury. The chief loss experienced by the company 


was, however, the diminution in its business; this diminution | © . 
| distance between these lines and the standard represent the 


was sufficiently serious to render the possibility of a dividend 
for 1871 a matter of some doubt. 


| 
j 
' 
diagrams of compound engines which are nearly similar, | 


cylinder, 








Hence the reduced loss from clearance when the expansion 
takes place in two cylinders instead of one. 

Particular illustrations of this general conclusion are 
given in the following Table. In proportionate volumes 
the large cylinder=100, the small:—80, the initial pressure 


| ==100 lb., the back pressure of the large cylinder=24 Ib. 


In cases 1 to 8 the entering volume=-10 at 100 Ib., in case 
9 it equals 20, and in case 10 it equals 5. If the clearance 
were removed the suppression in the small cylinder would 
be 30, 60, and 15 per cent., and the actual expansion (that 
of the standards) 10, 5, and 20 times. 

Throttling is omitted for the sake of simplicity. Com- 
pression is at its best point, except in cases 7 and 8. 






































= |,» 
| = 3 | Expan- Work done and lost; per cent. of 
| ; ™ | sion standard diagram. 
Clearance per) Suppression | Compression | ™ 3% E Grave gate Se | a di 
cent. of per cent.of | percent.of (@ ja .| |Loss in pounds a 2.5 | 
| eylinder. cylinder. | cylinder. 8 £ E| | by clearance. Lon wd 7) 5 ‘| 
| fii | | pear S 1B Elon done 
3 82). ance. ir | S in cylinders. 
i -— gs i j i 
So\hel | gy | 2 gibt 
ei ° nay Oe sglts &| 3 ‘pape 2 ’ eceirein co 
8.0./L6./8C/LC/8C./LO Me @ |<) 4 | SC|LGISC/LGE 5 jpciLe 
6} & 321 943| 92 84 | 9 2631104| 1916] .7 | 6 7 | 21 |28! 9/422) 64.1 
2; 10 | 6 30.5 | 84.3] 17.1 | 84 [104 26.8/10.9/ 10.16) 16 | 6 | 16 | 21 13.7) 9/413) 64.1 
3 16 5 28.7 34.3 | 24.3 84 (11.6 265 11.6; 10 16} 2.0 6 2.0 2.1 | 4.1 9140.9) 541 
4 10 | 25 | 312| 324] 168| 59 | 81 292/10.7| 1023] 12] 4| 12 | 14 (2.6) 3/388) 68.3 
5 10 5 312! 30.5) 168) 98 | 81202107) 1014) 12] 47 12 | 28 | 386] 8/888) 67.4 
6; 10 7.5 | 812; 286] 168 | 14.3 | 6.1 29.2/10,7/ 10.20) 12 | 41 1.2 8.7 | 56.0) 8) 38.8 55.9 
7/10 | 6 | 62) 297/ O&O | © | 882921127) 1040) 33] 7 | 33 | 24157) 8/867) 57.3 
5 10 5 3383 | 34.2) 243 | 584 /10.2 29.2110. | 927) 15] 16 15 49 | GA! 3B 88.6) 54.7 
9 10 | 56 61.0 | 68.5] 48) 2.6 (86.3 29.2; 54) 5.20) 2.0 A 1.2 8 | 2.0 /10.5 | 87.7) 49.8 
10, 10 | & 15.3 | 224; 33.3 | 14.2 3.0 20. 22. | 19.1 14 “& 2.4 2.2 4.6 ms bey 51.8 
' ' t t ' 
The loss in pounds in this case can be ascertained exactly Expansion in large ey!inder only. 
as before, as if the cylinders were independent (see Ex- | ~~~ IS ae PBEM - 
GINEERING page 375, column 1, paragraph 4, &c.; also | $ e.g ee me g | Bsi. 
page 376, note 2, formule 8 and 4); but to ascertain the | : ‘E = z 5 a5 a 2 oe] #52 
percentage loss the mean pressure of the usual standard z =2 Bd | gd | &£. 2 “ a | Ab d 
diagram for both cylinders must be used as a divisor, lS msi és og <a | <M Wks HE 
(viz., that of the entering volume expanding from the -- o were | } . 
initial pressure in the large cylinder only without clearance, | il | I _| 10) 92 P $.9 | 108 | Pe | 7 | 22 
see ENGINEERING, pages 223, 27€); also the loss in pounds 12 | 2.5 . a 215 | 128 ~ | * | A 
on the small cylinder diagram must be divided by the y 76 0 42 os E | oe | <3 ane 
relative capacity of the large cylinder. 1516 5| 19 71 53 152 | 30 | 17.8 


The compression which causes the least loss in the two 
cylinders taken together will be that which causes the 
maximum work to be done in each separately. This has 
already been found to be when the ratio of compression in 
pounds equals the ratio of actual expansion (see ENGINEER- 
InG, page 375; also page 376, note 2). 

If the diagrams of the two cylinders be drawn to the 
same scale of pounds, and their lengths are in proportion to 
the actual volumes the steam occupies at the respective 
pressures they may be placed in a standard diagram drawn 
to the same scale, as in Fig. 18. The standard diagram is 
dark lined, the space between perpendicular dark lines re- 
presenting the expanding volume at initial pressure. The 
distance between the actual diagrams and the lines to the 
extreme left represents the capacities of the clearances, the 


| yolume of the retained steam in each cylinder when com- 











For this class of Jiagrams, and within the limits and 
conditions of the Table the following conclusions may be 
drawn, 

The clearance in the small cylinder may be great with- 
out causing much loss. In cases 1, 2, and 3 the clearance 
is doubled and trebled, the loss increases in nearly the same 
proportion, yet the total loss, with 15 per cent. of clearance 
in the small, and 5 per cent. in the large cylinder, is only 
4.1 per cent., or little over one-third the loss if the expansion 
had been in the large cylinder only, as in case 18. 

In the large cylinder 1b. lost causes as great « per- 
centage loss as 341b. lost in the small cylinder. From 
cases 4, 5, and 6, when the clearance is varied in the large 
cylinder only, the loss increases in nearly the same propor- 
tion, Yet with 10 per cent. clearance in the small cylin- 
der, and 2}, 5, and 74 per cent. clearance in the large, the 
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If the gain or losses be compared with the work done 


instead of the standard t percentage will of course be } 
greater. ; | 
In conclusion, it appears that in compound engines where | 


the expansion takes place in both cylinders, and there is an 
intermediate receiver, the loss of efficiency from clearance 
of the usual proportions would be from about 2 to 4 per 
cent; that the clearance in the small cylinder might equal 
one-sixth the-eylinder without increasing the loss more 
than about 2 per ceut. or the clearance of the large may be 
increased to ome-thirteenth with about the same additional 
loss, so that there is no necessify for making the clearance 
small, as in single cylinder engines with equal expansion. 
When there ig no intermediate receiver, the loss both from 
clearance and gseless expansion are likely to be greater. 

he suppression and. compression in both cylinders 
¢ simultaneously varied to produce the greatest 
int of work w 1 given entering volume which may 
be d with s nt exactness by the ordinary link 
motion and slit valves if arranged for that purpose. 

Yours truly, 
Wirson Hantxert. 
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Nore 1,—If tl e letters be used in the same sense as 
t notes in ENGINEERING, page 376, the rent 
a 
é i = — where a refers to the large cylinde r, and « 
t ail. 

Let ; le, refer to the small cylinder (¢ being found by | 
the formula in note 1, page $76), and a, 6, d, and m, to the | 
large. ‘Then neglecting condensation, 

. a- b 
Actual expansion = 
’ 
e+-(b4d) ” 
p 
il expansion being independent of the magnitude 
of the intermediate passages or receiver, and of the sup 
pression in the large cylinder if ¢ be constant. 

Notre 2,—It was remarked in note 2, Encryeerine, 
page 376, that the less from clearance==r + wT -u. 

Let useless expansion of standard for small cylinder. 

litto of actual diagram ditto, 
y + wap 

Phe total loss=e+-w+ yu which=—v + z. 

Th equations being true only when tic back pressure | 
is u n. } 
Nott 3,—Let m=mean back pressure and /=lowest 

k pressure, 

Chat compression which causes the entering volume to 

h ximum work will now be when the ratio of com : 
pression equals that of actual expansion multiplied by M. 
‘ : " m—t 

M is that number whose hyp. log.= ; | 

we 
i 
. , ard 

I fore d==M b — b, 

b ~ ¢ j 

or d o(=*=") 

I - 

t! ing formule before given with M now con. | 
| 


ce==5 per cent., and suppression 30 | 
t »pression would be 10 per cent., with | 
pressure, but if the mean back pressure 
on 20, then 1.5 is that number whose 








Hence the retained steam shot 





be increased from (10+5) to %2.5, or the compression to | 
17 Unless the fall of back pressure be considerable | 
this refinement would be needless. 


Erratum.—ExGtskenine page 376, line 34. In the eqaa- 
ie b 

ad hyp. I : 
Tt 


SOLAR HEAT. 


To tux Eprror or Bwerrernixa. 
Mushet and Mr. Law object to my calling 














S 
vit ponderable at the same time endowing it 
with force and motir The Imperial Dictionary gives 1m 


‘not having sensible weight, as light, heat, 
scent, so potent in some of our 
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onwards. I think it far more probable that electricity is the 
active agent in driving off and bringing back vitalism from 
and to the sun, and that the friction caused by vitalism 
striking the earth has everything to do with the galvanic 


j; currents that play so powerful a part in our electrical 


economy, the more so, as the spots on the sun appear to have 
such intimate connexion with the electrical storms. 

Mr. Law speaks of two rays, dark and luminous ; he is mis- 
taking eilects for causes; there is only one ray, and that 
ray invisible, and E believe it to be intensely cold when it 
reaches us, when it is broken up by impact it discovers both 
light and heat, which then become terrestial elements and 


obey and follow all the laws which govern the light and | 


heat produced by ordinary combustion. Although the sun is 
the great giver he is not the only giver; our little planet 
contributes her mite, and every other heavenly body is assist- 
ing in keeping up the celestial circulation, the sun perhaps 
depending on his satellites for his existence as much as they 
on him. 
I am, Sir, yours respectfully, 
8. W. Surrn. 
P.S.—Something for the “ young idea” easily to remem 

ber: From a pea (one-third of an inch diameter) measure 
100 yards, then set up a dise 1 yard diameter, or lay down 
a stick 1 yard long. the pea, stick, and distance will give a 
tolerably good notion of the relative sizes and distance of the 
sun and earth; the moon's place will be about 8 in. from the 


pea. 


TITANIUM AND IRON, 
To tur Eprror or ENGINeERina. 
Sir.—In a former letter on this subject (Eyernrrntisa, 
June 2nd), I brought forward some authentic statements to 
show that, years before 1859, that is, before Mr. R. Mushet 


had ever taken out a patent mentioning titanium, titanic | 


iron ores had been smelted on the large scale; had been im- 
ported into England and smelted here; bs4 been known to 
mineralogists to exist in vast quantities, and thot neither the 
Dannemora, Indian wootz, or Elba ores contained a notable 
percentage, if any titanium; and it was specially to direct 
attention to these points, that I was asked in my capacity of 
foreign secretary to the Irun and Steel Institute, to give 
evidence on this subject. 

In answer to me, yesterday's ExGingerinG contains a 
lengthy communication from Mr. R. Mushet, to which, if its 


readers will but refer to my former letter, I believe they 


will consider any further reply from me superfluous, unless | 


it be to explain one or two points now brought forward by 
Mr. R. Mushet. These are 
the two cargoes of titanic iron ore (ilmenite) from Baron 
Vedel Jarisberg’s mines, Mr. R. Mushet adds in parentheses 
(invoiced of course as titanium ore)”; Iam happy to add 
that his supposition is correct, the shipment being declared 
in Norse as “titanjern malm,” or literally translated, 
titanic iron ore, and further that the ore was not regarded as 
ordinary iron ore, being selected from those mines which 
were previously shown by chemical analysis to contain most 
titanium and expressly intended to be smelted as such. What 
then becomes of Mr. R. Mushet’s assertion, that he was 
“ unquestionably the first party who imported titanium ore 
into England as such?” &, 2. That the Swedes were 
fully cognisant of the presence of titanium in their ores in 
the commencement of this century is equally capable of 
proof, for the ores of titanium were recognised in Sweden 
about 1795, and although at this moment I am not prepared 
to show when titanic iron ores were first known as such in 
ire | icient for me to state that I now hold 
in my hand two printed reports, one dated 1825, by the 
celebrated metallurgist, Sefstrom, giving analyees of the 
», and the other, 1829, by the equally 








ting, it is suff 





Swedish titanic iron o 


| eminent chemist, Mosander, giving those of the Norwegian 


titanic ores from Egersund, Arendal, &c. 3. As regards 
Indian wootz, | would explain that I also have a number of 
analyses of the ore, and at this moment am analysing and 
re porting upon four samples of it for the Indian Govern- 
ment, so I would mention one fact, which Mr. R. Mushet 
does not allude to, namely, that although these analyses do 
vary slightly, as might be expected, in their percentage 
ce ™m position, they al! agree im asser ing the absence of 
tignium. 4. The ores which produce the Dannemora and 
i: celebrated brands of iron having neither forty years 









ago nor at present been titanic ores Mr. R. Mushet must 
therefore, seek for some other explanation of the falling off 
in the quality of the cast steel produced in Sheffield from 
them. which he assert 5. Where Mr. RB. Mushet gets his 
ideas as to ack of success” in smelting titanic ores and 





} 
their being considered “ inferior 





the eyes es well as the nose can speak ted r’ is a puzzle; since it Is has 
eloquently of its for an lL action, ean scarcely be said to pos been shown not or ly that the vy had been smelted suceesatully 
se on 3 oi nsible weight,” and yet it is end wed with force and | on large scale, long betore his patents, and that the 
motion, it penetrates ar d permeates the air, and acts with | quality of the ir nm pr duced (exes ptin one inet ance where 
energy on the olfactory and optical nerves. I cannot help | the ore conte ed much phosph rus) was excellent, but it is 





that Mr. Mushet with his strong practical mind 

imps too hastily to a foregone conclusion. “ It is already 
‘proved you are both arrant knaves, and it will go near to be 
thought so shortly.” Perfume may be as “ gross as matter 


t 


und vitalism equally as gross com- 
rht and heat. Atoms of nitr 


pared to vitalist 








pare 1 to ite offeprin 
rine are parents of light and heat, and yet a shower 


ol atoms 
a scarcely be xaid to have sensible weight. 
al both of which can be manu 1 
and stored up imponderable, and yet material en igh to 
cut a hole through glass and shatter trees into splinters. I 
still, therefore, must maintain that imponderables may be in- 
fluenced by the laws whieh govern gravity and attraction ; at 


r 8 





PY 
’ 





gaivar 








expressly stated, that the sole reason why these ores were 
not employed much more largely in Nerway and Sweden, 
is because they require more fuel for their reduction, which 


‘ 


*s where the profite of iron 





stion In cou 
entirely upon the price and cor sumption of 
ere, as a rule, other and much more fusible 


ty, can be obfained equally as 





iron ores, of 
cheap an 
Mr. Wari n : 
he ever Was ib owe #T 

to Mr. R. Mushet about titanic ores, and in conclusion | 
t turned to * Dana's 
writing his last letter, 





rust surely know best, whether 
r Norway, and as to what be stated 






would only add that had Mr. R. Mush 
Mineralogy referred tk by me, before 


any rate til ther® is proof to the contrary, we must not | he would have discovered how utter ¥ unwarras ted his as- 
: a a te slowist eve cescribec . oe rf 
attempt to measure the subtle and hidden forces of nature by | sertion is, that mineraiogists never njdoags i the « ree ¢ 

ir own ernde and comparatively coarse mechanism, they | titanium as existing in enormous masses, beture be pubusier 
are at present too ocoult for étt circumscribed u:enipalation. | the fact. 1 am. Sir, yours truly 

[here may no doubt be a Want of logiea! sequence in my am ' Irs pees 

4 t Davip Forses, F.NS., &e. 

sugvestions as to the theory of an orbit for vitalism, aithough ; - _. 71. 

gz Se et er ae om 
it must not be forgotten that the sun himself is ever moving | 11, York-place, Portman-square, Jane 17, 1#/1, 


1. Referring to the shipment of | 








BOILER INSPECTION. 
To rue Eptrorn or Esorverrine. 

Srn,—In your last number I find copy of a letter addressed 
by Sir W illiam Fairbairn, President of the Manchester 
Steam Users’ Association, to Mr. John Hick, M.P., Chair- 
man of the Select Committee on Boiler Explosions, in whieh 
Sir William refers to “ statements given in evidence by Mr. 
McNaught and myself before the Select Committee, and 
“endeavours to remove the mistaken impressions which 
those statements were calculated to convey.” After alluding to 
the evidence given by Mr. Cowper, he says, “ Mr. McNaught 
stated that the number of explosions that had sprung from 
boilers enrolled with the Manchester Steam Users’ Associa- 
tion was greater than that springing from those enrolled 
with the Manchester Boiler Insurance Company, while Mr. 
Longridge corroborated this in his last annual report, a copy 
ot which wag sent to every member of the Select Committee.” 
“ These statements,” Sir William thinks, “are calculated to 
damage the principle of inspection, and he, therefore, wishes 
to correct them.” In endeavouring to do so, he does not 
dispute the accuracy of the figures given in my annual 
report, but says, as it were by way of apology, “ It wav at the 
carly stage of the Association's history, that the explosions on 
which these caleulations are based, occurred, while its more 
recent experience,which completely contradicts these eal- 
culations, has been ignored.” 

This assertion is incorrect, as can be readily proved. “In 
the early stage of the Association’s history,” viz., from the 
beginning of the year 1855 to the end of 1858, having myself 
been the chief engineer of the Association, I ought to know 
more about its organisation and operations yin hed that 
period than any one else, and I can vouch for the accuracy 
of the following particulars. 

The average number of boilers under inspection during 





| the first four years was 1386, and of these only one exploded. 


his explosion occurred in the month of September, 1857, 
from collapse of flue, owing to deficiency of water, through 
the negligence of the attendant. The annual rate of explo- 
sion was, therefore, one boiler in 5544, or, using Sir William's 
own words, as applied to a later period, “If this (collapse) 
were not regarded as an explosion, it would bring the num-~- 
ber to nil.” 

Had I, in comparing the number of explosions which have 
taken place among the insured boilers with those which have 
taken place among the boilers inspected without insurance, 
only taken into account the explosions which oceurred in 
“the early stage of the Association's history,” the result 
would have been in favour of inspection without insurance, 
but the comparison would not have been a fair one. 
| therefore based my ealculations on the total number 
of explosions which have oecurred among the boilers 
inspected by the officers of the Steam Users’ Associa- 
tion from its formation in the year 1855 to the beginning 
of the year 1865, a period of ten years, comprising, in fact, 
the whole period during which the Association has inspected 
boilers without insurance. In like manner I took into ac 
count the total number of explosions which have oceurred 
among the boilers insured by the Boiler Insurance and Steam 
Power Company from its formation in 1859 to the end 
of the year 1870, a period of twelve years. The caleula- 
tion shows that among the boilers under the inspection of 
the former, averaging 1400, the annual rate of explosion has 
been one boiler in 2333, whereas among the boilers inspected 
and insured by the latter, averaging 8100, the annual rate of 
explosion has been only one boiler in 4628. 

Since the year 1465, when the Steam Users’ Association, 
following the example of the boiler insurance companies, 
undertook to compensate the owners of boilers in case of ex- 
plosion, the rate of explosion has certainly been much lower, 
but this only corroborates the evidence given by Mr. 
McNaught and myself to the effect that inspection with in- 
surance has been much more successful in preventing explo- 
sions than inspection without insurance. 

dir William further remarks that “ as the insurance com- 
panies have enjoyed the right of seloction from the eom- 
mencement of their operations, and have regularly re 
jected a percentage of the boilers applying to them for en- 
rolment. After making this selection, therefore, they should 
not have any explosions at all, except such as might be con- 
sidered quite extraordinary, and beyond the control of the 
inspector.” 

Were I to follow Sir William's example, and exelude two 
or three explosions which oceurred during “ the early stage 
of the company’s history,” I could with truth assert that 
the Boiler Insurance and Steam Power Company have not 
had “any explosions at all except such as might be con- 
sidered quite extraordinary, and beyond the control of the 
inspector.” Without, however, making any such exceptions, 
we have the incontrovertible fact that, the rate of explosion 
amongst the boilers inspe eted by the officers of the Boiler 
Insurance and Steam Power Company, has been leas than 
one-half of what it has been amongst the boilers inspected 
without insurance by the officers of the Steam Users’ Assc- 
elation 

[ am, Sir, your obedient Servant, 
Kort. B, Loneurpaer, 
Chief Engineer of the Loiler Ineurance 
and >team Power Company (Limited). 


Manchester, June 20, 1871. 


ne Cansaptan Pactyic Rataway.—Mr. Sandford } 
ing has nearly completed bis arrangements for the Canadian 











Pacific Railway survey. The points to be explored lie between 
Lake Nipissing and Lake Winnipeg on the eastern end d 
on the Pucifie end through the mountain ranges. The inter- 
mediate plains are stated to present no difficulties, and will 
not be surveyed. The work will be divided among 15 or 29 
parties, each taking a section of 70 or 30 miles. Some Z 
of the character of the 1 ie ¢ ret known lo ’ 





peete 
to be reported upon to the next session of th Dowinwn 
Parliament. 
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ConDe” »ATION IN ST#AmM CYLINDERS: ERRaTUM.—An annoying 
and some what careless blunder eccurred in our article on * Con- 
densation in Steam Oylinders,” published in our jast number. In 
the right-hand column on page 419 the theoretical quantity of 
steam (in cubie feet) used per stroke by the engine chosen es an 
example is correctly stated as being equal to the area of the 
piston (4.9 square feet) multiplied by the length of cylinder up to 
the point of cut-off (incleding clearance), namely, 1.16 ft.; but in 
making the multiplication 1.6 wae by some mischance used as the 
multiplier instead of 1.16, and thus the product 7.84 cubic feet 
(converted by a typographical error into 764. cubic feet), was ob- 
tained instead of the correct product, 5.684 cubic feet, and the 
weight of steam used per stroke as 1.28 Ib. instead of 0.929 tb. 
The weight of steam condensed per stroke on the suppositions 
stated in our article is thus 0.372 tb., and the quantity of heat ab- 
stracted from the metal per stroke by evaporation 367.7 unite, an 
amount capable of raising the temperature of 3309 )b, of cast iron 
1°. On the supposition, therefore, that the mean variation of 
temperature of the mass of metal affected is 80°, the weight of the 
metal acted upon would be 41.4)b., a quantity equal to a thickness 
of less than J, in. (instead of about yy in, as stated) over the ex- 
posed internal surfaces, With a mean variation of temperature 
of about 40° the thickness of metal acted upon would only be 
about ,, in., while in the case of a steel lining being employed, as 
suggested by our contemporary, this lining, if but jin. thick, 
would, with a corresponding thickness of cover and piston, &c., 
only have to vary through a range of temperature of about 5}° to 
absorb and give off all the heat required for the condensation and 
subsequent re-evaporation of the proportion of the steam named 
in the article. 
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LONDON STREET TRAMWAYS. 
Tue projectors of horse tramways for the Metro- 
politan streets are just now carrying matters en- 
tirely to their own satisfaction. Authority outside 
and inside the Committee rooms of the House sides 
with them. The Board of Works and the Board of 
‘Trade have declared themselves almost unreservedly 
for the construction of a system of iron ways for 
the convenience of passenger street traffic. Oppo- 
sition in Committee is but of small avail, capitalists 
are willing, nay, anxious to speculate in these new 
routes, which have just now become the rage, but 
which have until recently, met with overwhelming 
opposition. Just as a few years ago, before the pro- 
fessional collapse of 1866, there was a Metropolitan 
railway epidemic, so now there is a Metropolitan 
tramway epidemic. The probable consequences 
will be that before long we shall see some hundreds 
of miles of line laid down in the streets and roads 
of London, to the convenience of a section of the 
travelling public, to the inconvenience of a large 


portion of the community, and to the ultimate 
dismay and loss of investors. We admit, as 
we always have admitted, that street cars are 
far more commodious and more pleasant to travel 
in than omnibuses are ; foreign experience—that is, 
American experience—shows that they are emi- 
nently successful for the main objects for which 
they are constructed, and that—conditions being 
favourable—street tramways are indispensable for 
the convenience of street traffic. Had we followed 
the common-sense practice of the Americans, the 
tramway system in the metropolis would years ago 
have passed ‘he stage of experiment, and we 
should now be following out the question of metro- 
politan railways ; but unfortunately the latter were 
established first at an enormous outlay, and now 
tramways follow, when they ought to have led. 
The railways cannot be considered as successful ; 
they are in their way triumphs of engineering art ; 
they give travelling accommodation to millions; 
they have helped those who conceived and con- 
structed them to colossal reputations and princely 
fortunes ; but shareholders for the most part shake 
their heads, and begin to show anxiety about their 
prospects, now that in all probability the tramway 
companies will step in to divide or absorb the 
meagre dividends. 

As we say, the promoters of these new schemes 
seem to carry all before them in Committee. ‘The 
dissentient voice of the public-is fitfully heard 
through the medium of the daily press, frightened 
shopkeepers, threatened already by the growth of 
co-operation, hold up their heads in dismay, and 
predictions of evil resound on all sides as to the 
probable effect upon the general traffic of the 
streets. Of course, these anticipated evils are 
greatly exaggerated, and possibly those who 
already complain of broken wheels and injured 
horses, have somewhat coloured their grievances. 
But in the main there is much reason for fearing 
that the present lavish sanction of street tramways 
in London will be productive of great evil. In dis- 
cussing this question some time since we pointed 
out that, apart from commercial considerations, 
suburban tramways must be eminently successful. 
The roads leading out of London are, for the most 
part, broad, the general wheeled traffic light, and 
whatever slight inconvenience may be created, will 
only be the inconvenience of the few, for the bene- 
fit of the majority. It is a very different matter, 
however, with such thoroughfares as Oxford-street, 
and those City streets, along which, in all proba- 
bility, cars will be plying before long. In Oxford- 
street, for example, the shopkeepers will doubt- 
less suffer greatly. At present there is but just 
room, even with careful management, for the traffic 
in the busy hours of the day. What, then, will be 


«0 | the effect of allotting the best part of the road to 


vehicles to which everything else on wheels must 
give place? ‘The cars will doubtless defeat the omni- 
buses in the severe competition that would ensue ; 
they will also, in a great measure, drive out of the 


ti | street the lines of carriages which at present con- 


gregate there to the benefit of the shopkeepers, and 
the owners of which, sooner than incur the incon- 
veniences and risks arising from the tramway, will 
seek other shops located in streets undisturbed by 
the rails. Of the inconveniences to general car- 
riage traffic, we gather from letters received by our- 
selves, and from others appearing in the 7imes, that 
the form of rail now laid down is productive of 
annoying and even serious accidents, a small matter, 
it may be, on roads where carriages are few in 
snumber, but all important where they form the 
larger proportion of the traffic. 

The superior accommodation offered by the cars 
to the public, as compared with that given by omni- 
buses—as they are, not as they might be, would be 
somewhat counterbalanced by the inconveniences 
to passengers on entering and quitting them. At 
present, omnibuses, free to go as they will, draw up 
alongside the kerb, or, at events, close to it, to 
receive and discharge their freight, but tramway 
cars cannot do this, and passengers have to cross 
from the footpath to the centre of the road to enter 
the vehicle. In a crowded thoroughfare, especially 
in wet weather, this operation is always disagree- 
able, and often dangerous for women and infirm 
people. The Westminster Bridge terminus of the 
Brixton and Clapham Tramways afforded a good 
illustration of this during last winter, but the in- 
conveniences there are small compared to those 
which will exist at different points on some of the 
lines that will probably be laid. 





Taking all things into consideration we cannot 


avoid sharing the opinion of the alarmists, and 
believing that the legislature is committing an error 
in such a free sanction of Tramway Bills. There is 
but a small prospect bee the oars work will 

ve remunerative ; in the streets must prove 
Dhatenstve, and though they give comfort to 
passen 8 in busy thoroughfares will be un- 
attai . The advantages they will confer will 
be greatly out of proportion to the disadvantages 
they involve, The London streets laid out on no 
system, and having, for the most part, inconsiderable 
width, can at present scarcely accommodate the 
traffic thrown u them, much less can they 


afford to part with any of their —_ 

What is really required for the improvement of 
the metropolitan traflic, are tramways for suburban 
roads, asphalte, or itsequivalent, for crowded streets ; 
with steam rolled macadam where asphalte is 
not used ; upon these two latter should run omnibuses 
commodious and spacious, and traffic regulations 
should be improved and properly enforced. 

If these reforms were carried out, the cost per 
mile of such street improvements would not much 
exceed the outlay per mile for tramways, a universal 
benefit would be conferred, and investors in many 
future tramway schemes would be spared the mor- 
tification of finding at no very remote period that 
| they had committed a mistake. 








INGINEERS IN INDIA. 

| As the establishment of the new civil engineering 
| college for the education of young men who intend 
|to make the Public Works Department of India 
| their career for life, has lately excited considerable 
interest amongst the members of the profession, it 
may not be out of place to devote a little space in 
| these pages to the service in which the young engi- 
| neer will enter after he has gone through the pre- 
| seribed course of studies, and passed the necessary 


examinations at home. On his arrival in India he 


, will be appointed a second grade assistant engineer, 
|which it may be remarked is a grade higher 
| than the appointments which were given to those 
| who joined under the competitive system, and he 
| will most probably receive charge of a subdivision, 
|under an executive engineer, on canals, roads, or 
| State railways. When he reaches the scene of future 
operations he will be expected to provide himself 
| with one or two horses, tents, and tent equipments 
at his own cost, but as a set-off against this he will 
| be entitled, under certain conditions (which are not 
| very clearly set forth in the P.W_D. code, and 
| badly require revising), to four rupees a day travel- 
| ling allowance when away from his head-quarters. 
|He will have to supervise all works in his sub- 
| division, keep a sharp look-out after his, too often 
| dishonest, native subordinates, do the usual amount 
| of routine work, and prepare for the executive engi- 
| neer all the accounts of his charge. In due cou.se 
| he will be promoted to first grade assistant engineer, 
but before he enters into the executive grade he 
| will have to an examination in the native 
languages. When he becomes an executive officer 
'he will most likely, if considered qualified for 
|the duties, get charge of a division (under a 
|superintending engineer) with a number of 
| assistants under his orders ; this, however, does not 
| always follow, as many executives remain a long 
| time without executive charge, and some never get 
|it. There are four grades of executive engineers, 
and if he is lucky enough to reach the first he may 
in time become a superintending engineer. The 
chances of ever filling the position of chief engineer, 
as matters are bow constituted, are, for a civilian, 
80 very remote as to be not worth considering ; 
time, however, may bring about changes even in 
this respect. The first discoveries on arrival in 
India usually are that your income is not equal 
|to what you supposed, as a rupee is not in reality 
equivalent to two shillings, that the cost of living 
is very high, and is daily increasing, that servants’ 
wages alone swallow up a large percentage of your 
income, and that what are called luxuries at home 
(and are 0 costly here) become necessaries in this 
climate ; all this is very disco ing to one who 
before coming out weighed the value of his income, 
and his probable expenditure by the home standard. 

In all the Indian services much importance is 
attached to leave and pension rules, and so it may 
not be amiss to concisely state here what are the 
rules under which the State engineer (if he be a 
civilian) is classed. He is entitled to one year’s 
furlough after ten years’ service, and also to another 
year after eighteen years’ service, after which no 
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further leave is given, or he can take six months’ 
leave on private affairs after each six years’ service. 
If he takes furlough the allowance granted him 
while away varies according to his salary, but the 
scale is not liberal, as may be judged from the fact 
that the maximum amount which he can draw, no 
matter how high his position, or how large his salary 
may be, is 400/. per year. In the case of private 
affairs half-pay is allowed. Leave is also granted 
on (medical certifieate) half-pay for the first six 
months, and gradually lessening afterwards. In ad- 
dition to the above each officer is entitled to one 
month’s privilege leave, on full pay, per year, 
provided same can be granted ‘“ without injury 
to the Public Service.” Pensions on retirement 
are granted on the following conditions, viz., 
under fifteen years’ service a gratuity not exceed- 
ing twelve months’ salary. After fifteen years’ 
service one-third of average pay during the previous 
five years, but this must never exceed 300/. per 
year. After twenty-five years’ service one-half of 
average salary, for previous five years, but the 
maximum never to exceed 500/. perannum. All 
the above are granted on medical certificate only, 
and without such a certificate thirty years’ service 
are required to qualify for a pension, the amount 
of which is the same as in the case of the twenty- 
five years’ service. ‘The time occupied by leave 
does not count towards pension, ‘lLhese are the 
rules that are so much complained of by civil en- 
gineers, and that contrast so unfavourably with 
those applied to military engineers employed in the 
same service, and also with those lately granted to 
the covenanted civil servants of India. Sooner or 
later these rules must be altered, and more liberal 
ones substituted, but the chariot of reform moves 
on leaden wheels in India. ; 





AUSTRALIAN RAILWAY EXTENSION. 

Tue railway history of our Australian colonies 
has never been so full of excitement as at the pre- 
sent time. The battle of the gauges is raging 
furiously out there just now, and the champions of 
the broad gauge—very conservative champions 
they are, for the most part, who carried with them 
a set of stereotyped ideas when they left this 
country for the Antipodes—are getting much the 
worst of it. The fact is that Australia has not been 
well used in railway matters. She is the victim of 
misplaced confidence ; she has lavished money 
freely on her lines, and has been sorely dis- 
appointed. ‘The word * swindle,” and other cog- 
nate expressions have been uttered in her senate 
apropos of her railroads. And while one section 
of her communities has resigned itself to apathy 
and bullock wagons, another and more energetic 
portion is seeking earnestly to find a remedy. 
Queensland has been less badly used than any 
other colony, but even (Queensland grumbles. 
Victoria, as we know, has been supplied with 
lines that would have been very costly in Eng- 
land; and has to submit to an annual deficit of 
40,000/.; New South Wales has been fitted with 
handsome shoes that pinch sorely ; and poor little 
‘Tasmania has only escaped with some 70 miles of 
5 ft. 3in, lines, upon which the engineers applauded 
themselves prodigiously, but over which the resi- 
dents swore hugely. Such a state of things could 
not last for ever. The colonists are not men to 
ruin themselves in building lines that cannot be com- 
pleted ; and tired of trusting to engineers whose 
notions have been limited to breadth rather than to 
length of railways, are thinking for themselves, 
and are seeking to gain English experience of 
modern date. So now the universal cry is for 
narrow gauge. Narrow gauge is talked, is preached, 
is illustrated. One able man making narrow 
gauge his platform to the House, has raised his 
standard of ‘Fairlie and 3 ft.,” and has gone 
around the country haranguinz and converting 
thousands, Grant that his motives may be ques- 
tioned by his enemies, he has done much good; 
and if he attains his direct purpose, and enters into 
office, he is bound to stand by his colours to the 
end. 

It is a fact that the name of Mr. R. F. Fairlie 
is inseparable in the minds and mouths of those 
far away colonists, with narrow gauge. And 
the reason is obvious. The agitation for a truly 
economical system of railways in Australia has arisen 
from the strenuous efforts made by Mr. Fairlie 
to awaken interest over there in this all-important 
question. It is he who has without ceasing, 


with the aid of a few engineers in the colonies 








who hold advanced opinions, brought about this 
general outery for railway reform; and he has by 
extended experience shown it to be easy to adopt a 
narrow gauge for heavy traffic, a thing impossible, 
until he had overcome by his system of locomotives 
the mechanical difficulties associated with a very 
narrow gauge. We ourselves, it is true, havedone 
our part in this same cause for Australia ; but Mr. 
Fairlie, Mr. Mais, Mr. Paterson, and some few 
others, have performed that tedious and generally 
thankless task, of sowing the seed upon the slowly 
yielding. soil. And now that the crop has come 
with abundance, it is natural that some of those 
who have not borne the labour and heat of the day 
should try to gather the fruits, and should brand 
the real labourers with hard names. ‘Thus we are 
not surprised to see Mr. W. J. Doyne—Tasmanian 
Doyne—again abusing Mr. Fairlie, and airing him- 
self in the columns of the Melbourne Argus. We 
need not analyse that part of his letter in which he 
denounces Mr. Fairlie as an “ interested inventor,” 
and implies that he ought to know nothing of rail- 
ways, because, forsooth, he is a mechanical engi- 
neer, nor need we explain the blunders that he runs 
into in talking of the Festiniog Railway. Taken 
altogether, Mr. Doyne’s letter may be summed up 
as a bundle of silliness and impertinence. But we 
should like to know who is “‘ the engineer of very 
high position at home—a Member of Council of the 
Inst. C.E.,” whose name Mr. Doyne always intro- 
duces when he wishes to be particularly hard on Mr. 
Fairlie. If this anonymous Member of Council 
really exists his reputation is not enhanced by the 
liberties taken by Mr. Doyne, but, candidly, we 
cannot consider it at all likely that such wire pulling 
goes on as Mr. Doyne leads us to infer. The con- 
cluding paragraph of the letter to which we 
allude is worth attention. It says, ‘‘ For those 
colonies which have not yet constructed railways 
I advocate the introduction of the narrow gauge, 
but for those which have already committed them- 
selves to important lengths of broad gauge it may 
be well to consider whether the evils of a break of 
gauge should be encountered, On the other hand, 
it is worth careful consideration whether all colonial 
boundaries should not be wiped out, and one com- 
mon gauge for the entire continent adopted, all 
existing railways being gradually converted to that 
gauge.” Now if-we turn to a report issued by Mr. 
Doyne not long ago, we find that in it he staked 
his professional reputation against narrow gauge 
railways ; they were inefficient, uneconomical ; their 
small dimensions cramped the machinery of the 
engine ; speed above 12 miles an hour would be 
highly dangerous, and so forth. 

Now, having so indissolubly bound himself to a 
lame and halting opinion, he cannot ignore those 
voluntarily assumed liabilities. He has thrown his 
bolt, and now his réle is perforce to sit still, and 
refrain from appropriating other folks’ thunder. 

It is unfortunate that the Australian colonies 
labour under such disadvantages as they do. They 
are too far off to reap the full benefit of European 
experience. ‘They have been at the mercy of en- 
gineers of the old school, of gentlemen with very 
tixed ideas, like Mr. Doyne, Mr. Higinbotham, and 
others of the same type; of empirics, and some- 
times of unscrupulous adventurers. As a matter of 
necessity, extremes of opinion result, and now that 
so active a determination has been shown to inaugu- 
rate a new railway system, new in all senses of the 
word, it is most sincerely to be hoped that a sound 
judgment and practical knowledge will be summoned 
to put in practice that decision, and that the services 
of competent engineers—“ railway” or “‘ mechani- 
cal”—will be employed in carrying out the new 
work to which the Australian colonies have set them- 
selves, 








THE DAMOODA CANAL. 

Hap the Damooda canal scheme been proposed 
merely as a navigable canal we should not now 
trouble our readers with an account of what, under 
those circumstances, would in our opinion be a most 
useless undertaking. Under proper management, 
however, it is capable of being made the means of 
effecting a double good irrespective of any use to 
which it might be applied for the purposes of trans- 
port, In the first place, it would help to carry 
away some of those flood waters from the Damooda 
which are now too often so destructive to the sur- 
rounding country, whilst by the aid of branches and 
proper distributary channels, it would conduct those 
surplus waters for beneficial distribution over land 
requiring such aid for the certain cultivation of its 





natural produce. Setting aside, then, the question 
of navigation altogether, the Damooda canal would 
unquestionably be of benefit to the country between 
Raneegunj and Calcutta as a means, at the same 
time, both of drainage and irrigation. Notwithstand- 
ing this view of the probable valué of the canal it 
must be admitted that the proposal for its construction 
first arose out of the necessity for providing better 
traffic accommodation than was afforded by the East 
India Railway for the conveyance of coal from 
the Raneegunj fields to Caleutta. In June, 1866, 
Messrs, Schiller, Peterson, and Goodenough, ap- 
plied to the Government of Bengal for a concession 
of the exclusive right to construct this canal in view 
to the rapidly increasing coal trade, and the 
demands that would in consequence probably arise 
for improved means of conveyance, 

In 1864 Lieutenant. Garnault was deputed to 
survey the rivers Damooda and Burrakur with the 
view of finding sites suitable for reservoirs to hold 
the surplus water which inundates the country in 
the lower reaches of those rivers. That officer's 
report contains some valuable information relative 
to the drainage areas of those rivers and their re- 
spective rainfalls, which, however, we cannot enter 
into more fully on the present occasion. He pro- 
posed the construction of four reservoirs on the 
Damooda, above tne junction of the Burrakur, 
which would diminish its discharge by two-sevenths 
of its present volume. In 1867 Lieutenant Garnault 
continued his investigations of the upper reaches of 
the Damooda and its tributaries, and in the follow- 
ing year he submitted a project for a canal for 
irrigation and navigation, connecting the Damooda 
and Hooghly rivers. 

The Government of India having ruled, in a 
Circular No. 111, of November 5th, 1867, that 
certain data should be collected in the districts in 
which an irrigation project was proposed while the 
engineering surveys were being undertaken, Lieute- 
nant Garnault reported, with reference to the 
present project, that in Raneegunj, and for 10 or 
12 miles to the east, water is met with at about 12 
to 25 ft. below the surface, and from that point to 
Calcutta at about 10 to 12 ft. In the districts of 
Burdwar and Hooghly through which the canal 
would pass, no special provision exists for carrying 
out irrigation on an extended scale, although it is 
practised throughout the districts generally to a 
moderate extent. On the occurrence of a necessity 
for a resort to irrigation, the water is first raised 
from the nearest tank into small reservoirs, from 
which again it is conducted by small surface canals 
as far as the water will flow ; this, however, seldom 
extends more than 100 yards from the tank or river 
side. The inhabitants of the districts having re- 
cognised the necessity for improved water supplies, 
and there being many marts for the sale of produce, 
all circumstances seem to favour the introduction of 
an irrigation canal. The survey for the canal, how- 
ever, having originated more with the view of pro- 
viding water communication between Raneegunj 
and Calcutta, the site for the head works was 
necessarily restricted to the vicinity of the former 
town. Fortunately, the river was found more 
suitable here for the construction of @ weir than 
almost in any other part. The site selected for 
this purpose is in the village of Rogonathchuck, a 
little below the point where the Raneegunj and 
Bancoorah road crosses. For two miles above this 
site the river is straighter than in almost any other 
part of its course; the fall is only 2 to 24 ft. per 
mile, and the left bank is specially favourable for 
the take off of a canal, as it is comparatively low, 
and the soil is alluvial, so that no deep or difficult 
cutting is thereby involved. ‘The right bank is not 
so favourable, as the banks are higher and harder, 
and the first portion of the canal would have to pass 
through a densely populated village. For the head 
works very good laterite is obtainable at Mungle- 
pore, on the Grand Trunk road, about two or three 
miles from the site. The weir will be at right angles 
ta the river, its dimensions being 3000 ft. long and 
10 ft. high. The dry weather stream is 240.64 ft. 
above mean sea level, and the crest of the weir will 
be 250.64 ft. The highest known flood observed 
on a gauge some little distance higher up is 
260.64 ft. The weir will be provided on each side 
with six under-sluices of 50 ft, span each, the floor- 
ing of which will be at 240.64 ft. The main portion 
of the weir will consist of three lines of wells, 6 ft. 
in diameter, sunk across the stream to a depth of 
6 ft.* On these will be built a wall up to the crest 
of the weir on the inner line; the walls on outer 
lines will be up to the height of the exterior slope 
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of the weir, which is 12 to]. The whole of the 
wells will be of one ring of 9 in. bricks, the interior 
being filled in with conerete. The head sluices for 
the supply of the canal will be 15 in number, con- 
sisting of 5 ft. vents each, and capable of discharg- 
ing 1500 cubic ft. per second with a head of 4 in. 
The embankment round the head works and the 
roadway over the entrance locks and head sluices 
will be 263.64 ft. above mean sea level, or 3 ft. 
above highest known flood. The entrance lock has 
been placed 1000 ft. above the weir; both sills 
being at the level of 243.64 ft. above sea level. 
From the head works the line of canal for the 
first seven miles of its course runs close to the 
river. The ground rises rapidly from the river to 
the railway, which is about one or two miles dis- 
tant and parallel to the river. At 7} miles the 
Singarun river is met with, which it is proposed to 
cross as near the railway as possible, cutting a new 
channel for the river at that spot, and the canal 
will cross the channel in an aqueduct of nine arches 
of 50 ft. span each. From the Singarun, the canal 
will run nearly parallel to and about ? to } mile 
distant from the river, until it arrives at the 
Tumlah at 13 miles 5 furlongs. In this distance, 
no obstacles are met with, but the country is much 
broken and some heavy cuttings will be necessary. 
The canal will cross the Tumlah in an aqueduct, 
consisting of nineteen 20 ft. arches, From the 
Tumlah, the canal will turn northwards again 
towards the railway, so that a deep valley between 
the 18th and 19th miles, which runs from the railway 
down to the river, may be crossed at its highest 
point, The embankments in this valley will average 
23 ft. in height. At 24 miles 4 furlongs the canal 
crosses the Paneeghur and Sonamooky roads which 
will be taken over the canal by a bridge. Hence 
the canal will run on the ridge line and parallel to 
the Grand Trunk road; no difficulties or obstacles 
are encountered till between the 38th and 39th miles, 
from the 24th mile eastward many locks will be re- 
quired. At 524 miles the Banka Nulla occurs, 
across which the canal will be carried by an aqueduct 
having a waterway of 1016 ft. After the Banka 
the canal will run through the southern portion of 
the town of Burdwan, about 4 mile from the 
Damooda embankment. At 62 miles 1 furlong, 
the head of the Gungoor Nuddee is crossed; this 
stream rises close to the canal, so that a small 
syphon culvert will be ample for the drainage. 
From the 71st mile, the canal will be still, the bed 
only having sufficient fall to carry the water for- 
ward. At 85 miles the lock will be in two flights. 
Between the 88th and 92nd miles some embankments 
that now exist will have to be cut through. At the 
92nd mile the Kadarmutty is met with. It is proposed 
to go through this stream, and to divert it by a 
new channel. The Koontee is met with at 93 miles 
6 furlongs, and the Sarsuttee at 94 miles 4 furlongs. 
From the Sarsuttee Nullah, the canal will run 


through and skirt some large villages, and going 
through the thinnest part of the Biddabatty, will 
enter the Khall of that name about 1500 ft. above 
its junction with the Hooghly ; the lower sill of the 
lock being 3 ft. 6 in. below low water level neap 
tides, so that boats will be able to pass in and out 
of the canal at all times. The total length of the 
canal is 100 miles 24 furlongs. The Biddabatty 
Khall, from the point where the canal enters into its 
junction with the Hooghly, will he cut with the same 
bottom width as the canal, and with slopes of 2 
to 1. 

‘The canal has been designed of such dimensions, 
that when running full it will carry 1500 cubic feet 
of water per second, or sufficient to irrigate 200,000 
acres of rice crop at the rate of one cubic yard of 
water per hour per acre, From ]st June to 15th 
November a sufficient supply of water can always 
be obtained from the river for that purpose. From 
the latter date to the 15th March about 200 cubic 
feet per second, or sufficient to irrigate 64,000 acres 
can be reckoned on without any supplement from 
reservoirs ; but after the 15th March it is expected 
that the canal will only receive sufficient to enable 
it to be employed for navigation alone. The canal 
when carrying the full supply will be 114 ft. wide 
at the surface, 7 ft. deep, and with side slopes of 
2tol. It will have a fall of 6 in. to the mile up to 
the 28th mile, from which point the fall will be re- 
duced to 4 in., the section remaining the same, and 
the discharge 1200 cubic feet per second. At the 
35th mile the fall will be reduced to 3 in., and the 
discharge from that point will be 1092 cubic feet 
per second, At the 49th mile the section will be 
reduced to 90 ft. surface width, and a fall of 4 in. 
per mile, giving a discharge of 900 cubic feet per 
second. At the 60th mile the fall will be again re- 
duced to 3 in. per mile, and from the 71st mile the 
bed will be horizontal, or only have sufficient fall to 
carry the water forward. 

The cost of the whole project is estimated at 
51,36,898 rupees, or 513 lakhs, being a little over 
half a million sterling ; but with locks 150 ft. long 
by 20 ft. wide, the total cost, including establish- 
ments, &c., would probably not be under 600,000/. 
The estimated returns amount to 49,200/. from irri- 
gation, and 40,000/. from navigation, giving a gross 
total of 89,2007. Deducting 5 per cent. on the 
prime cost for maintenance, there would remain a 
net return equal to 10 per cent. on the outlay ; 
omitting, however, the navigation returns, and re- 
ducing the cost of the canal by the extra works 
required for navigation, there would still appear 
good grounds for believing that it would yield a 
fair return for outlay from irrigation alone, The 
head works of this canal have already been com- 
menced, but, for the present, operations are at a 
standstill, pending a further consideration of the 
whole question. 

In the accomp.nying plan the dark line shows the 





course of the main canal, and the dotted lines repre- 
sent the irrigation channels which it is proposed to 
take off on either side, whilst the shaded portions 
show the areas which would bé capable of receiving 
irrigation from the several channels respectively. 








WOHLER’S EXPERIMENTS ON THE 
“FATIGUE” OF METALS. 
(Concluded from page 397.) 

In our last article we gave the general deductions 
drawn by Herr Wohler from the results of his ex- 
periments, and we shall now proceed to state the 
practical conclusions at which these deductions 
have led him to arrive. Thus, in the first place, he 
considers that in the case of those parts of engines 
which have to resist compressive and tensile strains 
alternately—such, for instance, as piston and con- 
necting rods, beams, &c.—the maximum strain 
should be less, in the proportion of 5 to 9, than 
would be admissible if the strain acted in one 
direction only. Again, in the case of bridges, 
girders, &c., the weight of the structure itself is of 
course the minimum load, and the amount of extra 
load admissible will depend upon the relation of 
this minimum load to that producing a strain equal 
to the limit of elasticity of the material of which 
the structure is composed, the less the minimum 
load the greater being the variation of load admis- 
sible, as explained in our last article, 

In the case of the springs of railway carriages 
and wagons, the variation of load is generally small 
in proportion to the maximum load carried, and in 
accordance with the deductions drawn from his ex- 

eriments, Herr Wohler considers that in such 
instances the maximum load may be such as will 
cause a greater strain in proportion to the breaking 
strain that is usually allowable. In the case of those 
parts of boilers, also, which are zof exposed to the 
tire, which are cylindrical, and which are not ex- 
posed to frequent or great variations of strain, Herr 
Wohler states that a greater maximum tension is 
admissible than is usually adopted. This conclu- 
sion, however, refers, it must be borne in mind, to 
the proportions adopted in Germany, and it is pro- 
bable that it would not apply to those adopted in 
this country. 

As regards ‘‘ coefficients of safety,” Herr Wéhler 
remarks that they are employed to compensate for 
the reduction of strength due to the inferior ma- 
terials or imperfect workmanship, and he points 
out that, in determining them, it has to be borne 
in mind that forces producing a variable strain are 
quite different in their action to those arising from 
a steady load. In the former case oscillations are 
set up, and there is also introduced the considera- 
tion of the period for which the intermittent load 
is to be sustained. Herr Wohler, therefore, con- 
siders that in all cases two coefficients of safety 
have to be determined, one regulating the propor- 
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tion between the steady load and the limit of frac- 
ture of the material, and the second determined by 
a consideration of the strain or oscillation of load, 
the frequent repetition of which also results in 
fracture. The ultimate conclusions at which he 
arrives are, that for wrought iron, subjected to com- 
pressive and tensile strains alternately, the limits of 
strain should be taken at about 8600 1b, per square 
inch, while, when subjected to tensile strain only, 
the maximum load may be as much as about 19,3001b. 
per square inch, of which load not more than about 
16,000 Ib. must be variable. If the minimum strain 
falls below about 3300 Ib., then the total strain ad- 
missible decreases in the same proportion, 

For untempered cast steel, subjected to alternate 
compressive and tensile strains, Herr Wohler con- 
siders that the maximum load should not exceed 
about 12,800 lb. per square inch, while, if subjected 
to strains in one direction only, the maximum in- 
tensity may be increased to about 35,0001lb. per 
square inch, of which about 23,500lb. may be a 
variable load. These values, however, Herr Wéhler 
only considers to be correct for prismatic rods, the 
effect of sudden variations of section, and of con- 
nexions by rivets, &c., requiring to be determined 
by special investigations. 

Herr Wohler also adopts different coefficients in 
the case of materials subjected occasionally to brief 
applications of maximum strains, Thus he remarks 
that railway axles are subjected to extreme strains 
only on certain occasions, such as when passing 
switches, &c., and he considers that under such cir- 
cumstances the maximum tension admissible may 
be taken as nearly equal to that which will produce 
fracture after many millions of applications, that is 
to say, it may be {taken as about 17,000 lb. per 
square inch for wrought iron and about 23,500 Ib. 
for cast steel. Moreover, he considers that in the 
case of tempered steel for springs it is admissible 
to strain the material to within about three-fourths 
of the actual limit of fracture so long as the play 
of the spring when in use is small in proportion to 
its total maximum deflection. From the results of 
his experiments he concludes that cast spring steel 
may be subjected to a strain varying between about 
128,000 Ib. and 96,000 Ib. per square inch, so long 
as the minimum strain does not fall below this latter 
amount, 

We must now give particulars of some experi- 
ments made by Herr Wohler to determine the be- 
haviour of iron and steel under shearing strains. 
Herr Wiohler’s theoretical investigations have led 
him to expect that the modulus of elasticity or of 
resistance to tensile strains would bear to the 
modulus of transverse elasticity, or resistance to 
distortion, the proportion of 5 to 2, and the experi- 
mental results confirm this very closely. In the 
course of experiments made prior to 1865, Herr 
Wahler ascertained the modulus of elasticity of 
Krupp’s cast steel to be 28,725,441 lb., while the 
mae + he of elasticity of shearing of the same ma- 
terial as derived from the experiments on torsion, 
of which particulars were given in Table No. L, 

ublished on page 200 of the present volume, was 
‘ound to be 11,236,500 lb., these two numbers 
being in the proportion of 5 to 1.95. Theoretical 
investigations also showed that in the case of axles 
subjected to torsion, failure, when it did take place, 
should cause fractures to occur at an angle of 45° 
with the axis of the rod, and during the experi- 
ments this was found to be the case. In one instance 
where the rod was twisted in opposite directions 
alternately, fracture took place simultaneously in 
two planes, crossing each other at right angles, 
the cracks forming a cross, as shown in the annexed 
Fig. 1, complete fracture then taking place in one 
direction, as also indicated in the sketch. 


-_—— Herr Wohler found it 
LZ impossible to fairly crush 
; samples o* cast steel or 
wrought iron, the speci- 
mens being always bent 
even after the proportion 
between the length and 
diameter had been re- 
duced to 3 to 1. The 
experiments on cast iron 
gave, however, results 
which corresponded with 
those derived from the 
— i. Fre. 2 theoreticalinvestigations 
as far as could ex- 

age after the limit of elasticity had been exceeded. 
e actual failure of the specimens mostly took 
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per square inch origi- 
nally applied in this 
case was augmented 
by increments corre- 
sponding to 1070 Ib. 
per square inch until 
the shearing took 
place. Under a load 
corresponding to 
32,100 ib. per square 
b inch thin cracks be- 
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38,520\of the section, as 
shown in the sketch. 
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ing horizontal after 
shearing, through the 
difference of level of 
the halves, a and 0, 
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place in the manner shown in the annexed Fig. 2, 
the plane of fracture forming an angle of a little 
less than 45° with the axis; but cracks appearing 
inclined in the opposite direction and having in 
general an inclination of 45° to the direction of 
strain. 

Experiments on the behaviour of cast iron under 
shearing strains were also made by Herr Wohler in 
the following manner: In order to distribute the 
shearing force as uniformly as 


x possible over the surface to be 





shorn off grooveswere filed into 
the samples in the manner 
/ + \| shown two-thirds size in the 
annexed Fig. 3. The section 
at ad, was thus caused to be 
decidedly the weakest, and 
fracture might therefore have 
been expected to have taken 
lace at that point; but it was 
ew that in reality the frac- 
ture invariably took place as in- 
dicated in Figs. 4 and 5, the 
failure beginning at a, where 
the plane of division forms an 
angle of about 45° with the 
vertical. From the manner in 
which strain was applied, how- 

/ | ever, it appears to us that 
Fig. 3. fracture was caused by a com- 
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not by shearing strain wholly. 
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Similar experiments were also made with samples 
of iron and steel, and the results of these experi- 
ments are given in the annexed Table No. IX. We 
may remark that in these experiments the line of 
fracture in but one case only formed an angle of 
45° with the direction of strain. 

We have now concluded our epitome of the re- 
sults of Herr Wohler’s important experimental re- 
searches—researches which it has required a vast 
amount of patience and perseverance to out, 
and of which it is impossible to over-estimate the 
value. Comparatively few of our readers, probably, 
in examining the various tables we have published, 
have fully estimated the time and labour required 
for obtaining the results which they record, and it 


























June 23, 1871.] 


ENGINEERING. 


441 








seems, therefore, worth while for us to direct 
special attention to this point. Let us, for instance, 
take the Table No, VIIL, referring to the experi- 
ments on revolving bars, published on page 349 of 
the present volume. An inspection of this Table 
will show that six of the samples made between 
1,000,000 and 2,000,000 revolutions, five made 
between 2,000,000 and 3,000,000, four made be- 
tween 3,000,000 and 4,000,000, three made between 
4,000,000 and 5,000,000, two made between 8,000,000 
and 9,000,000, two made between 14,000,000 and 
15,000,000, three between 19,000,000 and 21,000,000, 
one made over 45,000,000, another over 57,000,000, 
and yet another over 132,000,000 revolutions be- 
fore fracture. Now the bars were revolved in these 
experiments at the rate of 72 revolutions per minute, 
and at this speed, supposing the apparatus to be 
kept going continually night and day, it would re- 
quire rather more than 93 days to complete a 
million revolutions, The bar which made 132,250,000 
revolutions must, therefore, have been at least about 
34 years under trial. Altogether the experiments have 
extended over a period of twelve years, and we feel 
sure that the profession generally will feel indebted 
to Herr Wohler for the skill and perseverance he 
has exhibited in carrying out his researches. When 
we commenced this series of articles it was our in- 
tention to have concluded them by instituting a 
comparison between the results obtained by Herr 
Wohler and those of other experimenters, but a 
further consideration of the matter has led us to 
conclude that this portion of the subject can be 
better dealt with independently, and it is thus we 
intend to take an early opportunity of treating it. 








RECENT PATENTS. 


Tue following specifications of completed patents are all 
dated within the year 1870; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 2000, 10d.) Henry Woodcroft Hammond, of 
Manchester, patents, as the agent of Philip Syng Justice, of 
Philadelphia, machinery for moulding drain pipes and 
similar articles. According to this plan the clay is fitted 
into a cylinder furnished at the bottom with a suitable 
moulding die and fitted with a piston. The clay having 
been introduced the piston is inserted and the top cover 
secured in place, when the piston is forced down by admit- 
ting water under pressure above it, thus driving out the 
clay through the moulding orifice. An arrangement is pro- 
vided for inserting a kind of plug in the mouth of the 
issuing tubular stream of clay, for the purpose of socketed 
pipes when desired. Of course provision is made for lower- 
ing this plug with the pipe after the socket has been formed. 
We fear that in this arrangement of pipe moulding machine 
the particles of clay adhering to the sides of the cylinder 
will give rise to much wear.and tear of the piston packing, 
and the fact of a water-tight joint having to be made at the 
top of the cylinder each time the latter is filled with clay also 
appears to us objectionable. Altogether we should consider 
it preferable to force down the piston by a plunger from an 
hydraulic cylinder overhead. 

(No. 2002, 2s,4d.) Richard Scholefield of Leeds, patents 
arrangements of brickmaking machinery which it would be 
impossible for us to explain briefly. 

(No. 2004, 1s.) James Russell, of Yorest Vale Iron 
Works, Cinderford, near Newnham, patents fitting puddling 
and similar furnaces with vertical screens to protect the 
furnace men from the heat radiated from the sides of the 
furnace. These screens consist of plates hung a few inches 
from the sides of the furnace and kept cool by small streams 
of water. The idea appears a good one. 

(No. 2008, 8d.) John Wakefield, of Dublin, and Daniel 
McDowell, of Waterford, patent making railway or tramway 
rails with flat tops and bevelled sides and forming the wheel 
tyres to such asection that the flanges may bear flat against 
the inner sides of the heads of the rails for nearly the entire 
depth of these sides. The object of these plans is stated 
to be to obtain a greater wearing surface for the flanges, but 
from the different surface speeds of the tread of the wheels 
and the sides of the flanges the arrangement would give rise 
to much extra flange friction. 

(No. 2009, 5s, 4d.) Hugh Baines, of Normanton, patents 
arrangements of machinery for repairing worn rails. We 
described Mr. Baines’s system of repairing rails on page 173 
of our last volume, and we shall probably shortly have some- 
thing to say of the machinery included in the patent now 
under notice. 

(No. 2010, 1s. 4d.) Richard Dudgeon, of New York, 
patents a form of rotary engine. This engine consists of a 
pair of spur wheels revolving in gear with each other, and 
having the few teeth which are in gear closed in by cheek 
pieces fitted against the sides of the wheels. The steam is 
admitted between the teeth at a point a little above or 
below the line of centres according to the direction in which 
the engine is desired to run. The arrangement is a very 
simple one. 

(No. 2016, 2s. 6d.) Stephen Tuddenham, of Lower Marsh, 
Lambeth, patents methods of producing twisted metal work 





for various purposes, These plans are a further develop- 
ment of those described by us in one of our early 
volumes. 

(No. 2022, 10d.) William Roberts, of Inverness, and 
William Stroudley, of Brighton, patent an arrangement of 
weigh bridge or weighing machine in which the steelyard 
instead of having weights placed upon it is held down by a 
spring, the vibrations of this spring being checked by a 
piston working loosely in a cylinder containing water, and 
an index finger being provided to show the tension of the 
spring and consequently the load on the table of the machine. 
The machine is specially intended for weighing railway 
wagons as they pass over the table. 

(No. 2027, 1s. 2d.) William Edward Winby, of 
Edgbaston, patents forms of rails and chairs. The peculiarity 
of these rails consists in having a longitudinal lip or rib 
rolled on one side of each head for the purpose of support- 
ing the rail in its chairs and preserving the working surface 
of the inverted head from wear. But rails of the ordinary 
section can be carried perfectly in suitable chairs—as in Mr. 
Livesey’s for instance—without chance of injury to the 
bottom wearing surface, and we, therefore, do not see the 
use of the supplementary rib or lip which Mr. Winby pro- 
poses to give to his rails. The patent also includes forms 
of chairs specially suitable for the rails above mentioned. 

(No. 2028, 4d.) John Frederick Parker, and Edwin 
Sunderland, of Birmingham, patent the use in blast furnaces 
and cupolas, of air charged with petroleum or similar 
vapour ; also the use of air charged with hypochlorous acid, 
chlorine, or chlorine and carbonic oxide, for removing 
sulphur and phosphorous, and the use of air charged with 
oxygen for rapidly raising the heat of the blast furnace or 
cupola. There appears to us very little that is novel in 
these proposals and still less that is useful. 

(No. 2031, 8d.) William Owen, of 
47, Wind-street, Aberdare, patents a 
neat arrangement of oil chamber, &c., 
for lubricating wheels which run free 
on their axles. The annexed sketch 
shows the arrangement. So long as 
the oil chamber, a, is rather less than 
half filled with oil the latter cannot 
escape either from the filling hole, }, 
nor down the tube, c, whatever posi- 
tion the wheel may be standing in. 
At each revolution of the wheel, how- 
ever, a small quantity of oil is swept 
into the tube, c, by its end projecting 
to the side of the oil chamber as shown, 
and runs down the tube to the axle 
—————_—— _atd. ‘The contrivance will, no doubt, 
y act well for wheels running at a slow 
VU speed, in which cases the flow of the 

Y, il to the bearing will not be materially 
interfered with by centrifugal force. 

(No. 2035, 1s.) James Noah Paxman and Henry 
Mathews Davey, of Colchester, patent the arrangement of 
steam boilers, illustrated and described by us on page 273 
of our last volume. 

(No. 2045, 10d.) Thomas Meredith Hopkins, of 
Worcester, patents arrangements of kilns for drying hops, 
&e. According to these plans, the products of combustion 
from the fire in the lower part of the kiln are led up to the 
top of the latter through a flue, and discharged just below 
a kind of smokejack or spiral ventilator so as to drive it. 
The ventilator thus driven is employed to draw off by 
suction the vapour arising from the hops or other materials 
being dried. 

(No. 2055, 8d.) William Robert Lake, of Southampton- 
buildings, patents, as the agent of Almond Franklin Cooper, 
of San Francisco, U.S., a form of elastic railway wheel in 
which the main body of the wheel is connected to the axle 
by lateral washer plates forming the boss, these plates being 
grooved so as to interlock with annular ribs on the body 
of the wheel, and elastic material such as india-rubber being 
interposed between the abutting surfaces, 

(No. 2060, 1s. 10d.) John Petre, jun., of Rochdale, 
patents details of machinery for washing wool, these details 
referring to the mode of lifting the wool out of the trough 
in which the washing process is carried on. A machine 
embodying these plans is now at work at the International 
Exhibition, and it is probable that we shall have something 
more to say about them. 

(No. 2077, 10d.) Henry Diibs and Sampson George 
Goodhall-Copestake, of Glasgow, patent the arrangement 
of coupling for locomotive engines, illustrated and described 
by us on page 318 of the present volume. 
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New Zeatanp Steam Navication.—The New Zealand 
Government has received a copy of a contract made between 
Mr. Vogel and Messrs. Webb and Halliday. It is almost 
identical with Mr. Neilson’s and makes New Zealand prac- 
tically the head-quarters of Australian steam communica- 
tion with America. The present line is to be continued until 
the new one commences. 





Rariways 1n Prince Epwarp Istanp.—A railway to be 
constructed in Prince Edward Island is to have a gauge of 
3 ft. 6in., or the same as that of the new lines now in pro- 
gress from Toronto. The cost is not to exceed 16,000 dols. 
per mile, and is to be borne by the Government of the 
island. A census just taken in Prince Edward Island shows 
an increase of 21 per cent. in the population during the last 
decade, the island having now 93,500 inhabitants, 





NOTES FROM PARIS. 
Paris, June 19, 1871. 

Paris is occupying itself more and more diligently in 
repairing the damage caused by the civil war. On all sides 
scaffoldings are being erected, the works are in order, and 
the artisans are at work. Already much of the superficial 
injury has entirely disappeared, and the ruins themselves 
have assumed a better aspect. But hands are wanted in 
the building trade, and although masters are offering high 
wages, and men are paying in advance to those who are 
without resources, they have hitherto failed to obtain work- 
men in sufficient numbers. The various industrial estab- 
lishments are rapidly resuming their wonted appearance, 
and their reorganisation would be more speedily effected if 
the railway goods’ services were regular and efficient. 
Iron, coal, timber—in fact raw materials of all kinds—are 
wanting, and it is high time that the railway companies 
began to supply the heavy demands made upon them. The 
telegraph service, also, is very faulty and uncertain, and 
many merchants, manufacturers, and men of business gene- 
rally have not yet re-established themselves in Paris because 
of the present condition of this service. 

With the repair of damages comes, alas! the heavy bill 
of costs France has to meet to discharge the financial 
liabilities consequent upon the war. The enormous loan 
has been announced, and with it the increase of existing 
taxes and the imposition of new ones necessary to meet 
the liabilities. Amongst the many articles which are 
going to be attached there are many which will affect 
industry directly. It is proposed to levy a tax equal to 83 
millions of francs on sugar, of 10 millions on petroleum, of 
70 millions on textile fabrics, of 10 millions on matcher, 
and of 10 millions on paper, besides heavy imposts on beer, 
on wine, spirits, and tobacco. While it is evident that 
these and other similar sacrifices are absolutely necessary, 
it is earnestly to be hoped that the Government will descend 
with as light a hand as possible, and will not run the risk 
of striking a vital blow at any existing industries. Thus 
petroleum, despite its valuable commercial qualities, seems 
likely to be made the victim for those crimes in which it 
has been the instrument. Menaced already with temporary 
exclusion from the country, it would at least be charged 
with a tax of 10 millions upon the 50 millions of kilo- 
grammes annually consumed in France, corresponding to a 
tax of 0.20 francs per kilogramme. 

But the industries will have to submit, besides the in- 
fliction of taxes, to losses of another character. 

The trade in, and the manufacture of, Wéapons of war, 
thrown open by a decree of the 5th of September, 1870, are 
about to be subjected again to special legislation, that is to 
say, they are about to be practically prohibited. In con- 
sideration of the numerous inconveniences of State monopoly, 
and of the advantages of private production, in economy, pro- 
gress in modes of manufacture, and the elasticity of supply, 
the National Assembly has decided that it would pass on 
for a third discussion the proposed legislation on the sub- 
ject. But it is understood that it contemplates only a pro- 
visional measure, and that it will revert to the freedom of 
manufacture so soon as the condition of the country per- 
mits. It also arises from the discussion that those manufac- 
turers, who were furnished with authority to produce before 
the edict of the 5th of September, will continue to enjoy the 
same privilege, and that permits will be freely accorded to 
those who had undertaken the manufacture of arms on the 
faith of the decree, provided that they can give satisfactory 
guarantees of good faith. Upon this last point a question 
arose with regard to those manufacturers who had produced 
arms with the utmost energy during the war, in conform- 
ance with the laws, the inspirations of their patriotism, and 
the exhortations of the government of national defence, 
and it is much to be regretted that these manufacturers 
will not be admitted to the privileges enjoyed by the before- 
named class. It is clear, amongst other things, that the 
prohibition of the retail trade in arms will inflict a violent 
blow upon this branch of industry. 

One learns, as the light spreads itself over the acts of the 
late Commune, that several of its members effected, during 
the usurpation, less mischief than they might have done. 
Thus the delegate appointed to control the water supply, 
and who was a civil engineer, once a pupil of the Ecole 
Centrale, assembled soon after his obtaining office the agents 
of the service, and the contractors in charge of repairs, and 
begged their assistance, to prevent any derangement of the 
service, and in such terms that most of them were enabled 
to give the service demanded of them without injury to 
their patriotic feelings. 

Thus the insurrection played out its tragedy, without 
the water service, all important to the inhabitants, suffer- 
ing at any time any serious interference, and after the end 
of the struggle, all was found in good condition, and the 
supply has already resumed its normal state. 

Two details of improvement have for some time past 
been much studied with relation to the Paris water supply. 
The first of these relates to the employment of meters either 
for registering the discharge from the pumping engines, or 
from the reservoirs, or for measuring the quantity supplied 
to the consumer. M. Chameroy, son of the well-known 
inventor of bituminised pipes, has designed an arrange- 
ment of meter, equally simple and ingenious. It is ar- 
ranged upon the principle that in the discharge of a 
liquid through an crifice, if the speed remains constant, 
the discharge is proportional to the section. The appara- 
tus is named the piézometric counter, and it consists of a 
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chamber in the form of a truncated cone, the axis being 
vertical, and having its larger diameter upwards. The 
water enters below, and is only able to escape through the 
upper part by passing between the inner sides of the 
chamber, and a movable horizontal disc which follows the 
axis of the cone. A, weight is suspended to the centre of 
this dise by a link. So long as there is no discharge, the 
dise remains upon the smaller base of the cone, and closes 
it completely. But when the flow commences, the disc is 
lifted, rising or falling according to the force of the outflow. 
The discharge is thus made directly proportional to the 
section of the annular orifice; but this section is governed 
by the ordinate, which marks the position of the disc. All 
that is required, then, to render this position visible from 
the outside of the apparatus is to pass an iron wire through 
a stuffing box in the cover of the meter in order to know at 
any instant by simple inspection of the extremity of this 
wire the value of the discharge at that particular time. 
‘or an illustration and description of this apparatus see the 
seventh volume of ENGINEERING, page 135. The trials of 
this apparatus have given excellent results. 

The same inventor has also given to the engineers of the 
water supply of Paris another apparatus intended to render 
constant the discharge of a hydrant placed in connexion 
with a main wherein the pressure is variable. If one 
imagines in the apparatus just described the chamber cylin- 
drical instead of a truncated cone, the annular section in- 
stead of being variable, according to the position of the 
disc, will remain always the same, and consequently the 
pressure being always measured by the invariable weight of 
the disc, the discharge will be constant. The weight sup- 
ported below the disc has the form of a vertical cylinder, 
and is just free to move within a tube of a slightly 
larger diameter, which forms the lower part of the cham- 
ber. The inlet pipe of the apparatus enters this 
cylinder laterally, the opening being a long, narrow slit; 
when the vertical cylinder, according to the height to which 
it rises, obstructs the slit more or less, in such a manner 
that there takes place in this opening a loss of pressure 
varying according to the position of the cylinder, which 
allows the difference of pressure above and below the float- 
ing disc, always to maintain the same value—that corre- 
sponding to the weight of the loaded dise that the water 
supports. This arrangement for setting a check upon the 
water consumers is less perfect theoretically than the em- 
ployment of the meter, by the aid of which the consumer 
pays for the amount of water he uses; but on the other 
hand it is more simple, since it involves no registering 
mechanism, and it removes the irregularity of the dis- 
charge, which the great variation of pressure in the mains 
necessarily entails. 

In the last bulletin of the Academy there is an interest- 
ing essay by M. J. G. Duperray, upon the relation between 
the pressure and the temperature of steam. In default of a 
natural law coupling pressure and temperature together, 
we employ in France, for all calculations relative to steam, 
the Table of M. Regnault, which is the most modern and 
the most exact. We employ, also, certain empirical 
formulw deduced from this Table, but their complication, 
and the calculations they involve, render their application 
somewhat restricted ; they possess, also, the great incon- 
venience of not being easily remembered. M. Duperray 
considering that mathematicians and practical men would 
willingly accept simple formulw, set himself to discover a 
proportional between the pressure, and one complete power 
of the temperature to be as follows : 

The pressure is proportional. 
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2. » - ee. 50 - 2n os 
So oa & hear * 8rd i 
a 4 @& - » 230 ag 4th 6 
The relative mean error of the 1st law is 2.3 per cent. 
” ” » nd , 24 is 
» - m 3rd, «628 - 


» ” » #h , 27 - 
Taking this error into consideration, we have following 
proportions between the pressure in kilogrammes per square 
centimetre, and the temperature in degrees (centigrade), 
100 deg. being taken as the unit. 
degrees. 


From 10 to 24 ee #=0.11890 ¢ 

» 25to 50 : {0.47848 72 

» Olto 96 he “f= 0.95167 ¢° 
97 to 230 ‘f= 0.9854125 i4 


If it be wished to obtain formule still more simple, and 
better adapted to mental calculation, but of sonewhat less 
exactness, the following Table may be employed, 100 deg, 
being again taken as the unit: 


From 10deg. centigrade ... fot 
8 


” 25 ” ” ooo S= e 
” £0 ” ” eee f= 
Sey tthe chat rine 


Thus at a temperature of 130 deg. centigrade the pres- 
sure by this formula will be approximated as follows: 
J=1.30+ = 2856 kilogrammes per square centimetre; the 
figure given in the Table of M. Regnault being 2758, the 
error is less than 4 per cent. 

There are very many instances of calculation connected 
with steam engines where this formule will be found of 
value to the engineer. 





COMPOUND ENGINES, 

We have received the following interesting comparative 
statement showing Qogetneam of the SS. Jason, with 
ordinary and compound engines respectively. ‘Ihe Jason, 
which is one of Messrs. Hutcheson’s Continental steam traders, 
was built by Messrs. Simons and Co., of Renfrew, last year, 
and was originally fitted by them with ordinary engines, 
with jet condensers. This year, however, her engines have 
been altered by the same firm to the compound system, and 
the subjoined statement gives the results obtained under the 
altered conditions during the voyage from Glasgow to 
Bordeaux: 

8.8. JASON. 
Dimensions of Vessel. 
Lergth ose ose “a ~6 4 
Ream ae pt oe cos 25 ft. 
Depth... ose ove ace 14 ft, Sin. 


Engines, before being altered. | Engines, after being altered. 

pair of direct acting in- One S4in. cylinder removed 
verted cylinders, 34in. diame-/| and replaced by one 50in. low 
ter, and 2ft. Gin. length of | pressure cylinder, steam jac- 
stroke. | ketted. 


Slide valves worked by link No alteration in valve gear. 
motion, cutting off at 18in. in 


full gear, or at jths of the stroke, 





pressure cylinder enlarged to 


Exhaust pipe from high- 
form a steam receiver. 
| 


Ordinary jet condenser. Surface condenser. 


One pump connected to en- 
larged sea valve as circulating 
pump. 


Two single-acting air pumps. 





Cranks at right angles. | Cranks not altered. 


Boiler, cylindrical, fired at Boiler nut altered. 
both ends. . 


Fire-grate surface, 86 ft. | Fire-grate surface, 62 ft. 
Heating surface, 2070 ft. | No alteration, 


Working pressure (average) Working pressure (average), 
20 Ib, 40 Ib. 


Vacuum, 25} in. |} Vacuum, 26} in, 
diameter; pitch, 17 ft, 10in. 


Revolutions per minute, 67, 


Propeller, 3 blades, 10 ft. 10 in. | No alteration, 
| Revolutions per minute, 70. 
| 


Average speed, 8} knots. Average speed, 93 knots, 


Consumption of Scotch coal | Consumption, of Scotch coal 
per hour, including donkey| per hour, including donkey 
boiler and galley, 10} cwt. | boiler and galley, 7 owt. 

Extract from log on the voyage from Clyde (on outward 

assage) : 

“On outward passage steamed 10} knots for 12 hours, on a 
consumption of 6 ewt. of coal per hour, with fair wind, vessel 


drawing 14 ft. 6 in. aft, and 12 ft. forward.” 


PRIVATE BILLS IN PARLIAMENT. 

Durtna the past week the following Bills have passed the 
third reading in the House of Lords, viz.:—The Dover Har- 
bour; the Midland Great Western Railway of Ireland; the 
Fleetwood Docks; the Edinburgh Street Tramways; the 
Dublin Street Tramways, the Albert Bridge; the Minehead 
Railway; and the Greenock Street Tramways Bills. On 
this day week the Royal assent was given by commission 
to the following Bills:—The Belfast Harbour; Ross and 
Monmouth Railway; the Muswell Hill Estate and Rail- 
ways; the Llanelly Railway and Dock; the Metropolitan 
Railway; the Scottswood, Newburn, and Wylam Railway 
and Dock; the Wye Valley Railway ; the Bromsgrove and 
Droitwich Railway; the Macclesfield, Knutsford, and War- 
rington Railway; and the Yarmouth and Ventnor Rail- 
way. The Commissioners were the Lord Chancellor, the 
Duke of St. Alban’s, and Lord Westb On the same 
day the London, Chatham, and Dover ilway Bill was 
read a third time in the House of Commons and passed. 

Before the House of Lords Committees, on unopposed Pri- 
vate Bills, on this day week, the preambles were proved of the 
Sutherland and Caithness Railway Bill, specially with amend- 
ments, the Burry Port and Gwendreath Valley Railway Bill, 
without amendments, the Greenock Street Tramways Bill, 
with amendments, and the Albert Bridge Bill without amend- 
ments. Inthe mA ponsen case of the Vale of Clyde Tramways 
Bill the preamble was proved, and the clauses proceeded 
with and adjourned. The promoters’ ease of the North 
British, Arbroath, and Montrose Railway was also gone into 
and adjourned. This is a Bill to incorporate a company for 
making Railways between Arbroath and Montrose, with 
running powers and facilities to the Caledonian Railway 
Company over the new railways, and to confirm working 
agreements with the North British Railway Company, &c. 
the capital proposed is 180,000/. by shares, and 60,0001. by 
loan, and the length of the proposed new line is to be 17 miles 
26 chains. The opposition to the following Bills was with- 
drawn, viz-, the Midland Great Western Railway (of Ire- 
land), and the North British Railway Bills. 

Before the House of Commons Committees, in Group L, 
the clauses were agreed to of the Mersey Docks and Har- 
bour Board (No. 2) Bill. 

On Monday last, before the House of Lords Committees, 
the remaining clauses of the Vale of Clyde Tramways Bill 
were agreed to, and the Bill ordered to be reported, with 
amendments, The preamble was proved of the Midland 
Railway, the Committee deciding that the petitioners had no 
locus standi. This is a Bill to authorise the company to con- 
struct a railway from the Bristol and Gloucester line to the 
Gloucester and Berkeley Canal, and some other short junc- 
tion, or branch lines, as well as some short deviating lines ; 
to acquire additional lands; for extension of time for the 
purchase of lands for their Bristol line (1863) ; and for the 
completion of the Ashby and Nuneaton lines ; to vest in the 
e»mpany the undertakings of the North-Western and the 











Chesterfield and Brampton Railway Companies; and to 
release the deposit in the case of the latter company; to 
authorise running powers over the North and South-Western 
Junction Railway, and to have the management of the rail- 
way; to authorise the company and the London and North- 
Western, and the Lancashire and Yorkshire Railway Com- 
panies, to enter into agreements with reference to the use by 
the company of the station at Huddersfield, and also with 
reference to the alteration, extension, enlargement, and 
management of the station. The proposed capital is by 
shares 750,000/., and by loan 250,0001.; the length of 
the proposed new line is 8 miles 38 chains, and the 
deviation 4 miles 24 chains. The preamble was also 
proved of the Mitcheldean Road and Whimsey Rail- 
way. This Bill isto incorpétate a company formaking a rail- 
way from a junction with the Hereford, Ross, and Gloucester 
section of the Great Western Railway, near the Micheldean- 
road station to the Whimsey branch of the Great Western 
Railway Company’s Forest of Dean Railway, to empower the 
Great Western Railway Company to subscribe, to enter into 
traflic arrangements with the Great Western Railway Com- 
pany, and agreements relative to laying down narrow gauge 
rails on the Forest of Dean Railway. ‘lhe preamble was also 
proved of the East and West Junction Railway, and the Bill 
reported without amendments. This is a Bill to extend the 
time for the construction of the railway authorised in 1864. 
The promoters’ case was then proceeded with and adjourned 
of the Brecon and Merthyr Tydvil Junction Railway. The 
length of this proposed line is to be 4 miles, and the object 
of the present Bill is to authorise the company to abandon 
their authorised Pontlottyn, Ystrad, Caerphilly, and 
Rhymney, Cardiff Junctions, to construct branch lines in 
connexion with the Caerphiily branch, to divert roads at 
Dowlais, to enter into traffic arrangements with the Rhymney 
Railway Company, and to use portions of the Rhymney Rail- 


way. 

On Tuesday before the House of Lords Committees, the 
Clyde and Cumbrae Lighthouses Trust Bill was further pro- 
ceeded with and adjourned. The North British, Arbroath, 
and Montrose Railway Bill, and the Brecon ard Merthyr 
Tydvil Junction Railway Bills were also further proceeded 
with. The opposition to the Great Southern and Western, 
and Cork, and Limerick Direct Railway Companies Bill has 
been withdrawn, and in the case of the Pontypool, Caerleon, 
and Newport Railway Bill, the Committee decided that the 
petitioners had no locus standi before them, the considera- 
tion of this Bill was therefore not proceeded with. The 
following unopposed Bills were passed before Lord Redes- 
dale’s Committee, viz., the Bristol and Exeter Railway, 
North British Railway, and the Mitcheldean-road and 
Whimsey Railway. 

On the same day the House of Commons Standing Order 
Committee reported that in the case of the Waterford, New 
Ross, and Wexford Junction Railway (No. 3) petition, the 
Standing Orders ought to be dispensed with, and the parties 
permitted to proceed with the Bill. The House of Commons 
Locus Standi Court allowed the locus of Sir F. W. Heygate, 
Bart., and others against the Londonderry and Coleraine 
Railway, of Messrs. Harlow and Dickinson against the Bir- 
mingham West Suburban Railway, and of the London and 
South-Western Railway Company against the Acton and 
Brentford Railway. 

On Wednesday, before the House of Lords Committees, 
the Clyde and Cumbrae Lighthouses Trust Bill was further 
proceeded with. Incidentally it may be mentioned that 
altogether there are seventeen counsel engaged in this Bill. 
The clauses of the North British, Arbroath, and Montrose 
Railway were proceeded with. The principal contention 
was respecting the local traffic of the Caledonian Railway 
Company. The case of the Great Western Railway (Steam 
Vessels Bill) was then opened. The object of this Bill is to 
authorise the company to provide and maintain and work 
steam and other vessels between Weymouth and Portland 
and the Channel Islands and the ports of Cherbourg and St. 
Malo; between Milford Haven or other port in Pembroke- 
shire and Waterford, Cork, Wexford, and Greenore; and 
between the ports of Birkenhead and Liverpool and Kings- 
town and Dublin. - 

The case of the London and North-Western Railway (ad- 
ditional powers) Bill was then opened, and preamble proved, 
with the exception of the running powers of the Great 
Eastern Railway. The object of this Bill is to authorise the 
company to construct a junction railway with the Monmouth- 
shire Railway, certain junctions, or other short railways, at 
Dowlais, and two railways, on a gauge of 2 ft., viz., from 
Bettws-y-Coed to Festiniog, and to the Rhin Bach Tram- 
ways; to widen the Bangor and Carnarvon Railway, to alter 
roads at Dublin, at Prescot, in Lancashire; to make new 
roads at Clifton and Halton, in Cheshire; at Bulkington, in 
Warwick ; and at Tamworth ; to stop up roads at Tamworth 
and Holywell, to acquire additional lands at various places, 
to abandon the authorised Little Hulton Mineral Railway, 
to make agreements with the Monmouthshire Railway Com- 
pany with regard to the proposed junction railway, to appoint 
a joint committee, to make agreements with the Dowlais, to 
confirm an agreement with respect to the London, Tilbury, and 
Southend Railway ; and to authorise the Dundalk and Gree- 
nore Railway Company to construct a junction curve at Dun- 
dalk. ‘The length of the proposed new line is to be 17 miles 50 
chains, and the capital proposed is 19,000/. by shares, and 
30001. by loan. The North Metropolitan Railway Bill was 
also under consideration, the Committee deciding that the 
preamble was not proved. The object of this Bill is to divide 
the undertaking of the company into eastern and western 
sections, each with separate capitals, to extend the time for 
the compulsory purchase of lands for the western section, 
and to authorise the company to enter into Mery ue 
ments with regard to the western section with the Mi 
and Great Western Railway Companies. ? 

Yesterday, before the House of Lords Committees, the 
Clyde and Cumbrae Lighthouses Trust Bill was further pro- 
ceeded with and adjourned. The adjourned clauses were 
settled of the North British, Arbroath, and Montrose Rail- 
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way. The Great Western Railway (Steam Vessels) Bill was 
further proceeded with. The case of the Hoylake Railway 
was also taken. ‘The Holborn Viaduct Station Bill was also 
under consideration. This isa Bill to incorporate a company 
for the construction of a railway station adjacent to the 
Holborn Viaduct and Newgate-street, and of a line of rail- 
way to connect the seme with the London, Chatham, and 
Dover Railway ; to enter into Working agreements with the 
London, Chatham, and Dover, the London and South- 
Western, and the London, Brighton, atid. South Coast Rail- 
way Companies, for the appointment of @ joint committee, 
and for power to lease the undertaking. length of the 
line is to be 27 chains, and the proposed capita) 300,000/. by 
shares, and 100,000/. by loan. 








NOTES FROM THE SOUTH-WEST. 
Cardiff Docks.—A massive iron bridge is being thrown 
across the basin of the west dock to enable mineral trains to 
pass from the east to the west dock. 


New Dry Dock at Newport.—The foundation-stone of a}, 


dry dock has been laid at Newport. The new dock is being 
constructed parallel to the old one, but will be much larger, 
and more equal to the increasing trade of the port. ‘Lhe dock 
will be long enough to receive two large vessels at onée, and 
three of the ordinary size. Its precise dimensions will be as 
follows: Length, 500 ft.; width at the bottom of the dock, 
42 {t.; width at the upper part, 70 ft.; depth from coping to 
sill, 30 ft.; and width of entrance, 46 ft. The bottom of the 
dock will be convex, so as to facilitate the operations of 
caulkers near the keel of aship. On each side of the dock 
will be a convenient flight of steps, and another at the west 
end. At low spring tides there will be 10 ft. 6in. of water 
at the entrance to the dock. ‘The dock will be carried out by 
the Newport Dry Dock Company. A contract has been let 
to Mr. Firbank for the execution of the works for 10,0001., 
but this does not include the dock gates, which will be made 
under the superintendence of Mr. Bebell, the company’s 
secretary and managers» Mr. A. J. Schenk is the engineer 
concerned. The masonry will be of Aberbeg and Forest of 
Dean stone. The dock will be known as the Alice Dock, the 
foundation-stone having been laid by Miss Alice Lyne, 
daughter of Colonel Lyne, chairman of the Newport Dry 
Dock Company. 


Bristol Dock Projects.—The Committee of the House of 
Lords, appointed to inquire into the Bills of the Bristol 
Channel Docks Company and the Portishead Pier and Rail- 
way Company has passed both Bills. One of the chief points 
in the contest was whether the Channel Dock Company or 
the Portishead Company should obtain 100,0007. in aid of its 
— works from the Bristol corporation. The Channel 

ock Company argued that it should have the money be- 
cause it had spent 120,0007. on its works, and this gave ad- 
mirable security to the Bristol municipal authorities; the 
Portishead Company, although it had spent nothing in docks, 
argued tMat the formation of docks at Portishead would con- 
siderably increase the value of the Bristal corporation pro- 
perty at that place. Scientific evidence was adduced to show 
that the Channel Dock Company had the best and safest 
site, but on the part of the Portishead Company this was 
denied, and evidence to a contrary effect was given. 


Devon and Somerset Railway.—tThe first section of this 
line to Milverton and Wiveliscombe is now open for pas- 
senger traffic. 


Welsh Shipping Movements——The Dione screw steamer 
has cleared from Cardiff for Alicante with 700 tons of coal. 
The Alpha has cleared from Newport for Rio de Janeiro 
with 412 tons of iron supplied by the Ebbw Vale Company. 
The Indiana bas cleared from Newport for Buenos Ayres 
with 700 tons of iron bridgework ‘The Maggie E. Gray has 
cleared from Newport for Annapolis with 04 tons of rail- 
way iron supplied by the Blaina Iron Company. The Esras 
has cleared from Newport for Gothenburg with 400 tons of 
iron supplied by Messrs. Bailey Brothers. The Hawthorn 
screw steamer has cleared from Swansea for Hamburg with 
870 tons of patent fuel. The Lightning has cleared from 
Cardiff for Point de Galle with 1440 tons of coal. The 
Pharos has cleared from Newport for San Francisco with 
1100 tons of iron supplied by the Tredegar Iron Company. 
The Black Prince has cleared from Newport for Charleston 
with 700 tons of iron supplied by Messrs. T. Beynon 
and Co. The Tarrapaca bas cleared fron Newport for 
Talcahuano with 700 tons of iron supplied by the Ebbw Vale 
Compre The Thomas Durham has cleared from Newport 
for New, York with 1600 tons of iron supplied by the Blaenavon 
Iron Company. The Republic has cleared from Newport 
for San Francisco with 1164 tons of iron supplied by the 
Blaina Iron Company and 686 tons of iron supplied by the 
Tredegar Iron Company. The Louisa screw steamer has 
cleared from Swansea for Valencia with 850 tons of patent 
fuel. 


Trade at Merthyr.—In the Mesthyr district there is not 
much change to report in the iron trade. Mr. W. R. Jones, 
formerly of Dowlais, has left for Russia to take the manage- 
ment of some new iron works in that empire. 


Gas at Bath.— The Bath Gas Company has decided to re- 
duce the price of its gas from 3s. te 2s. 10d. per 1000 cubic 
feet. In October a call of 1/. per share will be made upori 
the holders of the company’s D shares in respect to the lay- 
ing down of a line of rails from the Midland Railway to the 
company’s works. 


Taff Vale Railway.—The revenue of the Taff Vale Rail- 
way continues much affected by the strike among the steam 
coal colliers in South Wales. In the week ending June 10, 
the receipts were 3851/., as compared with 6160/. in the 
corresponding week of 1870, showing a decrease of 23091. 
The gross receipts to June 10 this half-year amounted to 
154,558/., as compared with 165,312/. in the corresponding 
period of'1870. 


The Gnoll Collierics—New works undertaken at these 





collieries are progressing rapidly. Certain buildings have 
been completed, and a quantity of heavy machinery has 
been fixed. An old shaft has been opened on the Cymla 
road, but the working vein has not yet been reached. 


Coal Exports.—The exports foreign of coal from Cardiff 
in May were 217,336 tons against 180,613 tons in May, 1870; 
from Newport, 28,041 tons, against 31,384 tons; from Swan- 
sea, 63,777 tons, against 39,729 tons; and from Llanelly, 
15,668 tons, against 12,423 tons. The shipments coastwise 
from Cardiff in May were 78,113 tons, against 75,147 tons 
in May, 1870; from Newport, 66,912 tons, against 71,213 
tons; from Swansea, 26,342 tons, against 17,855 tons; 
and from Llanelly, 17,084 tons, agaimst, 18,346 tons. 
There were also very considerable exports of iron in May 
from Newport and Cardiff. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
pReN ‘ Mippressrover, Wednesday. 
The Cleveland Iron Market.—Yesterday there was again 
but a seanty attendance on ’Change at Middlesbrough. 
The market, however, was firm at the following quotations ; 
No. 1, 51s. 6d. ; No. 2, 50s. 6d.; No. 3, 48s.; and No. 4, 47s. 
Every maker is full of orders and some of them find it very 
difficult to keep their customers supplied according to con- 
tract. The whole district is sold forward for several months, 
and at present there is really no iron in the market. In 
the course of a few weeks two or three new blast furnaces 
which are -being built in the Middlesbrough district will be 
ready for operations, but even then although the production 
will be inereased there will on that account be no difference 
in the market as the new firms have long ago booked orders 
which will keep them working for months. It is a long 
time since the pig iron trade was in such a healthy state. 
Considering the inquiries which come to hand there is every 
reason to suppose that this trade will be good throughout 
the year. 


The Finished Ivon Trade.—The rail trade is looking 
better, all the miils are fully occupied, and there are numerous 
inquiries from Russia, Austria, and America. It is stated 
that the latter country will require about 500,000 tons of 
rails per annum to keep up the rate at_ which railroads are 
now being made there. Undoubtedly Cleveland from its 
ability to compete with rail makers in any part of the world 
will get a large share of those requirements. . In addition to 
this, India, the colonies and the home demands are extensive 
so that the rail trade for the next twelve months looks 
promising. The other branches of the finished iron trade 
are in a good condition. 


Shipbuilding.—All the shipbuilders on the northern rivers 
are fully engaged and'continue to receive fresh orders, which 
will keep them steadily at work far into next year. 


Engineering.—It is rather surprising that bridge builders 
should be so searce of work. They are now getting through 
their orders very fast, and as few new orders are coming to 
hand some of them will soon be cleared out. As a little in- 
formation to workmen we may state as a fact that we know 
two instances where Middlesbrough firms sent specifications 
for foreign bridges lately and lost them, one contract being 
obtained by a Glasgow firm and the other by a Belgium 
firm. Loeomotive and marine engine builders are very busy, 
and there is plenty of general work in hand throughout the 
North of England, 


The Nine Hours’ Movement.—It is with regret that we 
have to state that there are no indication of the strike at 


| telegraph office at Smyrna, has recently visited Constanti- 
|nople to complete arrangements for laying a = direct 
; wire between the former city and Gallipoli. The present 
communication is inconveniently circuitous. 


Mayence and Strasburg Canal.—The question of a canal 
| between Mayence and Strasburg is beginning to occupy 
|some attention. The Strasburg Chamber of Commerce has 
| just sent to Prince Bismarck a petition praying that the 
| plans, &c., of the canal may be forwarded to him, with a 
view to their being taken into official consideration. 


Toronto and Nipissing Railway.—The directors of the 
company which is carrying on this line, Br Fy by a 
few invited guests—among others, Mr. C. J. Brydger, 
general manager of the Grand Trunk Railway of Canada— 
have made a trial trip upon the new road from Toronto to 
Uxbridge—a distance of 40 miles. The trip was considered 
a very satisfactory one, Mr. Brydges and other gentlemen 
stating that they were favourably.impressed with the ap- 
pearance and prospects of the road. 


Rifles for Turkey.—The Turkish Admiralty has received a 
parcel of about 1000 repeating rifles of the Winchester 
pattern, which it had ordered in the United States. 


A Light Amcrican Locomotivre.—A narrow gauge locomo- 
tive is now in course of construction at the shop of Mr. 
Thomas H. Paul, of Frostburg, Maryland, which, when 
completed, will weigh only 8 tons. The engine is being 
built for the Franklin Coal Company, and will be used in 
hauling coal over a 3 {t. gaug2. 

Bombay, Baroda, and Central India Railway.—About 16 
miles of the extension to Wardwan of the Bombay, Baroda, 
and Central India Railway will be opened for traffic this 
month. ‘The extension was only commenced last autumn. 


Canadian Railway Workshops.—The Grand Trunk Rail- 
way Company of Canada inaugurated new workshops at 
Stratford, Ontario, a few days since. ‘The measure is expected 
to give a great impetus to Stratford as a town. 


Nova Scotian Coal,—The Nova Scotian coal trade is brisk 
at the Sydney mines and the Intercolonial pier. There is, 
however, a scarcity of vessels and a dull business at other 
local points. 


Mr. E. J. Reed.—Mr. E. J. Reed, late chief constructor of 
the English navy, has arrived at Constantinople from St. 
Petersburg and Nicolaieff, where he has been inspecting the 
Russian dockyards at the request of the Czar’s Government. 
He has now come to Constantinople on a similar invitation 
from the Sultan. 


PUBLIC SERVICE IN INDIA, 
To rug Epitor or ENGINEERING. 

S1r,—It was only this day that I read your fair criticiem 
of a pamphlet written by me. By public discussion and 
criticism we shall be led to the best source whence to obtain 
aremedy for abuses. This, and this alone, caused me to 
raise my small voice and to offer my mite towards that end. 
I might have written much more strongly, and have copies of 
much official correspondence that woul prove my position. 
It I have exaggerated or “set down ought in malice,” I am 
open to public refutation, and at the same time, that a pub- 
lication pro contra might refute me, might free me from any 
scruples I may have, to use the proofs I havein hand. These 
indubitably show the rottenness and injustice of the present 
system of the engineering department in India. The more 
the facts of the department orem known, and the deeper 
the scrutiny becomes the more will be apparent the gross in- 
justice practised on most worthy, honest, and conscientious 











Newcastle-on-Tyne terminating. Masters and men alike 
seem as firmas ever in their intentions to continue the 
struggle. Of the masters’ movements nothing is publicly 
known. The men are holding meetings and making speeches, | 
in which they blame the masters ior not allowing third 
parties to interfere with the dispute with a view to compro- 
mise the matter. .On Monday last the men held a meeting 
on the Town Moor, Newcastle, and amongst other resolutions 
agreed to the following: “ Jhat this meeting believing the 
time has come when our hours of labour should be reduced, 
and now being on strike for the nine hours’ system, pledge our- 
selves that we will not on any account commence work on 
any other plan than that of 54 hours per week.” Subserip- 
tions are now being collected in various towns in support of 
the men, and they allege that they can remain out a long 
time. Unfortunately for the district, orders are being placed 
elsewhere, and many hundreds of the men having no care 
have removed to other towns, where they have obtained em- 
ployment. it is very much to be regretted that some further 
attempt is not made to end the strike. 








FOREIGN AND COLONIAL NOTES. 

Belgian Rails.—The exports of rails from Belgium are 
reviving. Official returns show that the exports in March 
amounted to 7040 tons, against 9180 tons in March, 1870. 
In the first quarter of this year they amounted, however, to 
only 8411 tons, against 22,594 tons in the corresponding 
period of 1870. 

Railways in New South Wales.—The Great Northern 
Railway of New South Wales has been completed to Scone, 
the opening of a section between Aberdeen and that township 
having taken place April 17. ‘Ihe expenditure made during 
the first quarter of this year for the prosecution of extensions 
and the purchase of ro|ling stock is shown by the accounts of 
the Colonial Government to have been 60,1937. 


The Atlantic Mail Service—A contract for carrying the 
Canadian and English mails between Halifax, Queenstown, 
and Liverpool has been receutly entered into by the owners 
of the Canadian Ocean Steamship line. ‘Che completion of 
the Intercolonial Railway to Halifax will facilitate communi- 
cation between Halifax and New York, and assist the 
Canadian Ocean Steamship line. 


Turkish Telegraphy.—Mr. O’Connxor, chief of the Turkish 











men whose only misfortune is that they do not belong to a 
military organisation, and cannot teach themselves to see 
only with its eyes. The more facts are called for the more 
will the public be astounded by the accounts of the most 
lavish squandering of money, not on noble structures and 
permanent roads, but on unstable buildings and utterly 
useless tracks. Money squandered to enable a commissioner 
to report magnificent progress, so many miles of road finished, 
such buildings erected, when, strip the report of its tinsel, 
roads should be reported half finished with ruinous waste, 
and buildings run up only to be pulled down. The fictitious, 
and I must say, dishonest embellishment of reports to 
enhance the writer’s importance and to bolster up his reputa- 
tion is a crying sin in India. All the year round and every 
year there was the same cry, “ Spend. money, you have not 
expendedjsufficient.” Not a question nor care how the money 
was expended as long as the carefully (on paper) and neatly 
prepared figured abstracts, &c., were forthcoming. Are we 
drifting to national mendacity like our French neighbours ? 
Are Britons losing that truthfulness and straightforwardness 
of character which used to be considered their characteristic? * 
Judging from many Indian reports it would seem so. 

No man can be trusted with absolute power, and the power 
the military engineer element has at present in the P.W.D. 
isabsolute, and causes much oppression and the most barefaced 
official bullying. 

I need not have roused myself from under the shade of my 
beech-tree, but old recollections of fifteen years’ hard and 
pleasant work, and a serious sense of my duty to the public 
weal impelled me; the experience, moreover, I had had of 
many remarkably able and clever young engineers who had 
been my own assistants or had been in neighbouring districts 
and had been disgusted with the treatment they received, 
prompted me to speak. These young men had come out well 
qualified in many instances from the offices of eminent 
engineers, but found themselves ae snubbed, and 
young Royal Engineers put over their heads, although, 
perhaps, not of half their standing in the department, and 
after wasting some years in India in the vain hope of promo- 
tion had eventually thrown up in disgust. I have spoken, 
and as you say “ have not hesitated to employ plain language 
to express his meaning.” As I said at the commencement, 
public discussion and criticism is the best source whence to 
obtain a remedy for abuses; if those who I may have named 
or alluded to in my pamphlet wish to refute me let them 
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bring their proofs. However I may fare, I shall not regret 
having come out of my snug shell if there be but an honest 
and exhaustive strutiny and investigation into the working of 
the department. It is a department (letting alone the 
welfare and usefulness of its members) on which hangs the 
welfare of one of the greatest and richest kingdoms of the 


earth. 

One word about the college. I believe I understand the 
intention and scope of the college, but I do not think that 
our place as a nation with reference to India is understood ; I 
do not consider that our duties, rather the relative duties of 
the two nations, and their mutual relationship, have received 
sufficient attention or philosophic study. t relationship 
has been ably advocated by Major Bell,* and is now beginning 
to be recognised as a subject requiring careful thought an 
attention. Most people are satisfied with the idea that we 
are the conquerors, Indians the conquered, and all that re- 
mains to be done is to get as much advantage for ourselves 
and our sons from the country as we may. But higher and 
nobler aims and thoughts have been mooted and are gaining 
ground, and instead of India being looked upon merely as a 
field of employment and emolument for our sons, we shall 
recognise our proper duty in training India’s sons to rule their 
own country well and honestly. In the meantime we should 
fearlessly cleanse our own department and pull out the motes 
in our own eyes, that we may offer to our Indian subjects, 
not merely precept, but example. A college in England will 
never be a school, nor an example, nor an edification in any 
way for the natives of India. It is a job chiefly promoted 
by the military engineering interest, and must tend to 
foster instead of diffusing their now overwhelming power in 
the department. It may be against the national pride to 

ive the free entrance into our public departments on a per- 
ect footing of equality to all natives who shall prove them- 
selves equal to it, but it is right. It may be considered 
humiliating, and it will, I say, be humiliating, for in many 
points many races of India would outrun most Britons. 
Some of the higher castes of Brahmins, Mahrattas, and 
Tamulians are peculiarly clever in the higher branches of 
mathematics and in close reasoning on many subjects; they 
have a wonderful patience and command of temper; they 
make first-rate draughtsmen and good mathematicians ; they 
would, with sufficient training, make good engineers for 
construction now, for designing large undertakings here- 
after, should they have but fair play in having a course o! 
study thrown open to them in theis own country. In no 
department, in no intellectural culture, with time and 
opportunity, would the native be behind his European com- 
petitors. Prejudice and traditional habits of thought (false 
and seovectell they may be), have doubtless to be overcome, 
but can best be rubbed off by contact with his European 
brother in friendly competition for knowledge. The natives 
of India have been tried in the political, judicial, and 
fiscal departments, and in no department can it honestly be 
said, throwing aside all prejudice and narrow-minded in- 
justice, that they have failed. Good men, men above the 
average, there have been, and some I have known personally, 
as astronomers, as ministers of independent states, as diplo- 
matists, as judges, as lawyers. They have never, however, 
had fair play in the Public Works Department, and the 
same may be said of others. Our own uncovenanted civil 
engineers have not had fair play, much less the native. 
It is only right and just that this should cease. Let the 
best man get the best place, but give all an equal chance, 
and, above all, let us give the Indian a fair hearing on his 
own ground and in his own land. That can never be accom- 
plished by making an engineering college in England ruled 
over and directed by military engineers ; we must have for 
India an engineering college on Indian soil ruled over by 
the best professors pneu, open to all. If you must still 
for a time have men from England, there are many eminent 
civil engineers whose services could be obtained to assist in 
the examination, and give it a more practical turn than it 
has hitherto had. 

I am, Sir, yours truly, 
F,. Tyr«i1, Lieutenant-Colonel. 
Foyle Park, Londonderry, June 12, 1871. 





TRADE-MARKS. 
To tus Eprror or ENnGIneeRina. 

Sir,—The trade-marks now in general use by iron and 
steel manufacturers at home and abroad have a widely 
recognised commercial value; but this value is much 
diminished by tke difficulty, which in many instances exists, 
of identifying with any particular trade-mark the name and 
address of the firm to whom it belongs. Under these cir- 
cumstances I have, at the uest of several friends, com- 
menced the compilation of a “ Directory of the Trades Marks 
in use by Iron and Steel Manufacturers,” and I have written 
this letter to you in the hope that you will, by publishing it 
in your pages, enable me to communicate with many manu- 
facturers whom I otherwise might fail to address. My in- 
tention is to publish in the “ Directory” facsimile chetees of 
the various trade-marks, each trade-mark having annexed to 
it a note, giving the name and address of tle firm to whom 
it belongs, and explaining briefly the quality of the iron or 
steel to which it refers. 1 need only add that I shall be glad 
to receive from either British or foreign iron or steel manu- 
facturers sketches of their trade-marks and the particulars I 
have just mentioned, in order that they may be included in 
the “ Directory.” 

I am, Sir, yours obediently, 
S. T. AVELING. 

72, Cannon-street, London, E.C., June 20, 1871. 

|The work undertaken by Mr. Aveling is one of an ex- 
tremely useful character, and we trust that he will meet with 
the earnest co-operation of manufacturers. A directory of 
the trade-marks used in the steel and iron trades is much 
needed, and manufacturers, by enabling their marks to be 
included in such a directory, will be rendering a service both 
to their customers and themselves.—Ep. E.] 





* “ Our Great Vassal Empire.” 





WEBER’S HORIZONTAL ENGINE. 
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A Pew weeks ago (vide page 303 of the present volume) we 
illustrated a semi-portable engine and boiler constructed by 
Mr. M. Webers, of Berlin, and we then promised that we | 
would shortly publish engravings of a stationary engine by 
the same maker, which would explain the constructive fea- | 
tures adopted by Mr. Webers more fully. This promise we 
now fulfil, the annexed illustration showing a smal! horizontal 
engine with 7 in. cylinder and 1lin. stroke. The framing, 
or bedplate, bears, as will be seen, a strong resemblance to 
that of the well-known Allen engine, and the cylinder is 
also fixed by its end as in that engine. ‘The crosshead is of 
cast iron, and works on a guide having a hollow cylindrical 
surface, as shown in the section, Fig. 4, adjustable steel side 
pieces being provided to keep the crosshead from rising, and 
to steady it laterally. Special machinery is employed by 
Mr. Webers for boring these crosshead guides, so as to insure 
obtaining parallelism with the axis of the cylinder. 

The slide valve is fitted at the back with an expansion 
valve, arranged on Farcot’s plan, this valve consisting of a | 
loose plate, which moves with the main valve on each stroke | 
of the latter, until it comes into contact with one or the other | 
of a pair of stops, when its motion is arrested, and, the main | 
valve moving on under it, the steam is cut off. The two | 
stops can be adjusted to different distances apart, and the 
point of cut-off thus regulated by means of a spindle screwed 
with right and left-hand threads, which passes through them. 
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In Mr. Webers’s engine this spindle is turned by the governor, 
which thus controls the degree of expansion. The governor 
is driven by friction wheels, and the whole arrangement will 
be readily understood from the engravings. The remaining 
details of the engine require no special description. 








Coat at THE Gopavery.—Explorations for coal in the 
Godavery circle are stated to have been of late only 
moderately successful. A first venture at Madaron resulted 
in failure, but on the boring apparatus being carried from 
the Nizanis into British territory, coal was found at a depth 
of 41 ft. No precise information has yet been obtained as to the 
probable extent of coal beds at Tiperpenti. 





Great American Bripess.—A contract for building a 
bridge across the Potomac at Shepherdstown has 
awarded to Mr. J. Wood of ine Deidee —: hig 
by the Maryland and Virginia Bri mpany. e 
brid e is to be 600 ft. long Sah to cost 10,500 dols. The 
Hudson Highland (gee Bridge Company proposes to 
throw a suspension bridge across the Hudson from Anthony’s 
Nose on the east bank to Fort Clinton on the west bank 
The bridge will have one span of 1600 ft. from shore;» 
shore. 
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EFFECT OF TEMPERATURE ON 
ELECTRICAL RESISTANCE, 
On the Increase of Electrical Resistance in Conductors with 
rise of Temperature, and its Application to the Measure 
of Ordinary and Furnace Temperatures ; also on a Simple 


ethod o eared Electrical Resistances. 
By Sime ILLIAM Siemens, F.R.S., D.C.L. 


J 

Tux first part of this paper treats of the question of the 
ratio of increase of resistance in metallic conductors with in- 
crease of temperature. 

The investigations of Arndtson, Dr. Werner Siemens, and 
Dr. Matthiessen are limited to the range of temperatures 
between the freezing and boiling points of water, and do not 
comprise platinum, which is the most valuable metal for 
constructing pyrometric instruments. 

Several series of observations are given on different metals, 
including platinum, copper, and iron, ranging from the 
army gerne to 250° cent., another set of experiments 
being given, extending the observations to 1000¥ cent. 
These results are planned on a diagram, showing a ratio of 
increase which does not agree either with the tormer assump- 
tion of an uniform progression, or with Dr. Matthiessen’s 
formula, except between the narrow limits of his actual ob- 
servations, but which conforms itself to a parabolic ratio, 
modified by two other coefficients, representing linear expan- 
sion and an ultimate minimum resistance. 

In assuming a dynamical law, according to which the 
electrical resistance of a conductor increases according to the 
velocity with which the atoms are moved by heat, a parabolic 
ratio of increase of resistance with increase of temperature 
follows; and in adding to this the coefficients just mentioned, 
the resistance, r, for any temperature is expressed by the 
general formula 

r=aTl+BT+y, 

which is found to agree very closely both with the experi- 
mental data at low temperatures supplied by Dr. Matthies- 
sen, and with the author’s experimental results, ranging up 
to 1000° cent. He admits, however, that further researches 
will be necessary to prove the limits of the applicability of 
the law of increase expressed by this formula to conductors 
generally, especially when nearing their fusing point. 

In the second ‘part of this paper it is shown that, in taking 
advantage of the circumstance that the electrical resistance 
of a metallic conductor increases with an increase of tem- 
perature, an instrument may be devised for measuring with 
great accuracy the temperature at distant or inaccessible 
places, including the interior of furnaces, where metallurgi- 
cal or other smelting operations are carried on. 

In measuring temperatures not exceeding 100° cent., the 
instrument is so arranged that two similar coils are connected 
by a light cable containing three insulated wires. One of 
these coils, ‘‘ the thermometer coil,” being carefully protected 
against moisture, may be lowered into the sea, or buried in 
the ground, or fixed at any elevated or inaccessible place 
whose temperature has to be recorded from time to time; 
while the other, or “comparison coil,” is plunged into a 
test bath, whose temperature is raised or lowered by the 
addition of hot or cold water, or of refrigerated solutions, 
until an electrical balance is established between the resist- 
ances of the two coils, as indicated by a galvanoscope, or by 
a differential voltameter, ‘described in the third part of the 
paper, which balance implies an identity of temperature at 
the two coils. The temperature of the test solution is there- 
upon measured by means of a delicate mercury thermometer, 
. ich at the same time tells the temperature at the distant 

ace. 

By another arrangement the comparison coil is dispensed 
with, and the resistance of the thermometer coil, which is a 
known quantity at zero temperature, is measured by a 
differential voltameter, which forms the subject of the third 

of the paper ; and the temperature corresponding to the 


indications of the instrument is found in a table, prepared | 8 


for this purpose, in order to save all calculation. 

In measuring furnace temperatures the platinum wire con- 
stituting the pyrometer is wound upon a small cylinder of 
porcelain contained in a closed tube of iron or platinum, 
which is exposed to the heat to be measured. If the heat 
does not exceed a full red heat, or, say, 1000° cent., the pro- 
tected wire may be left permanently in the stove or furnace 
whose temperature has to be recor from time to time; 
but in measuring temperatures exceeding 1000° cent., the 
tube is only exposed during a measured interval of, say, 
three minutes, to the heat, which time suffices for the thin 
ere casing and the wire immediately exposed to its 

eated sides to acquire within a determinable limit the tem- 
perature to be measured, but is not sufficient to soften the 
porcelain cylinder upon which the wire is wound. In this 
way temperatures exceeding the welding point of iron, and 
approaching the melting point of platinum, can be mea- 
sured by the same instrument by which slight variations at 
ordinary temperatures are told. A thermometric scale is 
thus obtained embracing without a break the entire range. 

The leading wires between the thermometric coil and the 
measuring instrument (which may be, under certain circum- 
stances, several miles in length) would exercise a considerable 
disturbing influence if this were not eliminated by means of 
the third leading wire before mentioned, which is common 
to both branches of the measuring instrument. 

Another source of error in the electrical pyrometer would 


arise through the porcelain cylinder upon which the wire is | 88 


wound becoming conductive at very elevated temperatures ; 
but it is shown that the error arising through this source is 
not of serious import. 

The third part of the paper is descriptive of an instrument 
for measuring electrical resistance without the aid of a mag- 
netic needle or of resistance scales. It consists of two volta- 
meter tubes fixed upon graduated scales, which are so gon- 
nected that the current of a battery is divided between them, 
with one branch including a known and permanent resist- 


el oan yoy ual aod the bettocy 
resistance and polarisation being equal, an: 
being common to both circuits, these unstable elements are 
i by balancing them from the circulation; and an 
expression is found for the unknown resistance, X, in terms 
of the known resistances, C and ¥, of the voltameter, includ- 
ing the connecting wires, and volumes, V and V', of 
gases evolved in an arbitary space of time within the tubes, 
viz. : 


ae, ms, 
X=, (C+y)-7 2 ss 


Changes of atmospheric pressure affect both sides equally, 
and do not, therefore, influence the results; but a g at 
the atmospheric pressure is obtained at both sides by lower- 
— little supply reservoir with dilute acid to the level 
indicated in the corresponding tube. The ae ends of the 
voltameter tubes are closed by small weighted levers pro- 
vided with cushions of india-rubber; but after each obser- 
vation these levers are raised, and the supply-reservoirs 
moved so as to cause the escape of the gases until the liquid 
within the tubes is again brought up to the zero-line of the 
scale, when the instrument is ready for another observation. 
A series of measurements are given of resistances varying 
from 1 to 10,000 units, showing that the results agree within 
one-half per cent. with the independent measurements 
obtained of the same resistances by the Wheatstone method. 

The advantages claimed for the proposed instrument are, 
that it-is not influenced by magnetic disturbances or the 
ship’s motion if used at sea, that it can be used by persons 
not familiar with electrical testing, and that it is of very 
simple construction. 








THE DURABILITY OF IRON STRUCTURES. 
On the Durability of Cast and Wrought Iron for Engineer- 
ing Structures.* . 
By G. J. Crospiz Dawson, Assoc. Inst. C.E. 

AFTER a prefatory review of the various uses to which 
iron has been applied from the very earliest times, the author 
remarked that it was less than 100 years ago, however, that 
iron was first used in engineering structures. He enumerated 
most of the earlier bridges constructed of iron, commencing 
‘with the first, the bridge over the Severn at Coal Brook Dale, 
built 92 years ago, consisting of semicircular cast-iron arched 
ribs.) He went on to say that it was not until about the 
year 1832 that the first attempts were made to substitute 
wrought for cast iron, by rivetting rolled plates together, 
and ening girders by means of rivetting horizontal to ver- 
tical plates with angle iron. ‘But girders.so made were used 
only in the construction of floors or as deck beams in ships, 
until about 10 years later, when Sir William Fairbairn pa- 
tented several improvements, and designed the tubular 
girder. Though wrought-iron plates had been, of course, 
used in the manufacture of engine boilers and ships many 
years previously. 

He stated that the first tube of Robert Stephenson’s great 
bridge, the Britannia, over the Menai Straits, was commenced 
in 1847, andthe bridge was completed in 1850. The Conway 
bridge was built about the same time, and since then, owing 
to the great success of these works, and the numerous ex- 
periments that have been made with iron, and the improve- 
ments that have taken place in its' manufacture, wrought 
iron has been most extensively used for every kind of engi- 
neering work, but more particularly for bridges. 

Mr. Dawson then mentioned the various uses to which 
wrought iron is now put by our engineers, architects, ship- 
builders, &c., and asserted that, although experiments of all 
kinds have been ‘made by some of our most eminent engi- 
neers, to ascertain the specific gravity, tenacity, crushing 
force, and the breaking weights and deflections, &c., of diffe- 
rent kinds of iron, various shaped girders, &c., yet no really 
definite conclusion as to the exact durability of iron in en- 
ineering structures can be arrived at, though we can con- 
jecture with tolerable certainty. 

He then proceeded to the question as ‘to the durability of 
iron, and the effects that the atmosphere, moisture, smoke, 
sea water, changes of temperature, , have upon it, and 
said there is not the slightest doubt that iron absorbs to a 
certain extent the oxygen or the carbonic acid in the atmo- 
sphere, and gradually corrodes, and more so when subjected 
to changes of atmosphere, or ex to the action of water, 
and especially sea’ water, or when placed in contact with 
other metals. If the iron is always entirely under water 
oxidation goes on more slowly than when the metal is ex- 
posed alternately to air and water. 

The author enumerated many examples of cast and 
wrought-iron structures, as piles of piers, dock gates, light- 
houses, piers of bridges, &., in salt and fresh water, with 
the effects produced on them after many years. He then 
turned to bridge construction, and remarked that cast iron is 
not employed now as much as formerly, for although cast iron 
has greater power to resist crushing strains, and is therefore 
preferable for columns, supports, and struts, &c., yet for girders 
tor bridge construction, the same amount of dependence 
cannot be placed in it as in wrought iron. It is certainly 
not so safe. When testing cast-iron girders at the foundry, 
it is impossible to tell whether an extra ton of strain to the 
amount applied would not have broken them. Then we can 
never be quite sure of perfect castings, of perfect uniformity 
in the flanges, of the absence of air bubbles, &. Then, 
ain, in nine cases out of ten, girders are cast on their sides 
at the foundry, in order to save time and trouble, and the 
consequence is that one edge of the flange, as also one side of 
the web, consists of the scum of the iron, and another great 
objection to this mode of casting is the difficulty of prevent- 
ing lateral twists in the girder. By having the girder cast 
upright, standing on its bottom, all this would be avoided, 
the spurious part of the metal will be in the top flange, 
where it is of not much consequence, and the girder is more 
likely to be perfectly straight. 


ight tobe ka ha for can, bela ehi s balf thoes loa 
sig’ in its favour, bei at 6 cost o! t, 
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was a few years ago, the prices fluctuate so mi e 
stated that on the widening of the Trent Valley. Railway, on 
which he is resident engineer, the price of wrought-iron 


in gets ‘nition rivetting, testing, painting, fixing 
complete, is only 1 Syrage Bee, ii 1, the: rice for the 
cast-iron on the ill and Garston Branch Rail- 


way, was 13/., and since he been en; on the London 
and North-Western Railway, during the last ten years, the 
rices of ot leva plete varied : from 22. to 187. = Ae 
wrought-iron girders complete in every way, for bridges 
of ordinary and from 132. to 71. on aa for cast-iron 
girders complete in every way, the lower prices being those 
at the present time. In practice, however, the difference in 
cost between wrought cast iron is not after all so great, 
as, owing to the thick flanges of cast-iron girders, the weight 
of them is nearly double that of wrought-iron girders of the 
same 
Mr. Dawson stated that wrought iron corrodes rather 
faster than cast. He entered very fully into the question of 
corrosion, alluded to Professor Grace Calvert's experiments, 
which prove “that carbonic acid promotes oxidation,” and 
that “‘ caustic alkalies prevent the oxidation of iron,” and gave 
the professor’s analysis of some of the iron rust from the Con- 
way Bridge and Llangollen, also Dr. Percy’s analysis, made 
in 1869, of some of the scale removed from the underside of 
the cellular top of the Conway tube, which had not been 
painted for four years, and which, from catching the smoke 
of the engine chimneys, showed very slight signs of corro- 
sion ; this scale was found to contain about 41 per cent. of 
metalliciron. Mr. Baker, the engineer-in-chief of the London 
and North-Western Railway says, that, assuming the whole 
of this yg a did belong to the original iron plates, it 
would lead to the conclusion that under a continuation of 
similar circumstances a period of time amounting to upwards 
of 1200 years would be required for the entire corrosion of 
the plate. Mr. Baker, together with Mr. Ramsbottom, after 
thoroughly examining the Britannia and Conway tubes, re- 
commend that the painting of the tubes from time to time 
be continued whenever the paint shows the least symptoms 
of eee that the paint selected for this purpose should 
be of a first-rate quality and analysed before being used, to see 
that it does not contain any matter injurious to the iron, and 
with such precautions they cannot give any practical limit 
to the cabunes of these magnificent structures. These 
bridges have been built just about twenty years. The sensi- 
bility to changes of temperature of the tubes of the Britannia 
Bridge, owing to their large surface, is very remarkable. The 
tubes become curved towards the point from which the sun 
shines, so much so, that between sunrise and sunset the 
centre is lifted fully an inch, as well as drawn sideways 
throughout an equalspace. The total length of the Britannia 
tubular bridge is 1513 ft., and an increase of temperature of 
26° Fahrenheit only causes an increase of length of 3} in. 
The author remarked that if wrought-iron work was 
always immersed in boiling linseed oil before leaving the 
manufactory, and afterw ainted with four or five coats 
of best oil paint, it ,would effectually keep the iron from 
corroding for many a He mentioned Hubbuck’s patent 
white zine paint as being a good anti-oxidation paint as “ by 
virtue of a ea action on iron, it enters the pores 
and forms an amalgam of the two metals, which protects the 
iron from decay or incrustation.” One-quarter inch plates, he 
thought, should be the minimum thickness for single plates 
in top or bottom flanges in girders, on account of corrosion. 
The most important point of all, however, with respect to the 
durability of wrought-iron girders for bridges is, the author 
said, the amount of power of resistance that iron has to 
withstand repeated strains. It isof even more consequence 
than corrosion, and until lately has not been considered at 
all. He then explained by means of diagrams the various 
experiments e by Sir William Fairbairn on a girder con- 
structed for the purpose, with an apparatus specially adapted 
and designed to lower a load quickly on the girder in the 
first instance, and subsequently to produce a considerable 
amount of vibration, in order to arrive at correct results, and 
to imitate as nearly as possible the strain to which bridges 
are subjected by the passage of heavy trains. From the ex- 
periments made it was ascertained that wrought-iron girders 
of ordinary construction are not safe when submitted to 
violent disturbances with a load equivalent to one-third the 
weight that would break them, that is to say, a tensile strain 
of 7 tons per square inch. Sir William Fairbairn considers 
that the of Trade requirement that “in a wrought- 
iron bridge the greatest which can be brought upon it, 
added to the weight of the superstructure, should not produce 
a greater strain on any part of the material than 5 tons per 
square inch” is an ample standard of strength. F 
Mr. Dawson alluded to the interesting papers now being 
published in Enaingertne, on the “Fatigue” of Metals, 
from Herr Wohler’s report of the experiments he has 
made on the subject, and concluded his paper by — 
that simplicity of construction is the great point to be 
at in designin, —— Complicated arrange- 
ments should be avoided. plates and parts of ers 
should be of the same pattern, easily pe together and ac- 
cessible for preservation or repair. All rivet holes should be 
drilled, as punching the rom undoubtedly weakens them 
by straining the fibres of the metal, and all the ends and 
ges of plates and the butt joints of angle irons should be 
laned. . 
. The resident engineer should himself see that all this is 
properly done at the iron works, otherwise with the present 
system of letting contracts to the lowest tender, and the con- 
tractor again in his turn sub-letting the ironwork to the 
lowest tender, inferior iron will be used, and rivet holes will 
be punched, plates not planed, &c.; in short, bad work 
executed in every way in order to make it pay. So the resi- 
dent engi cannot be too careful in looking thoroughly 








* Abstract of the Bakerian Lecture delivered before the 
Royal Society. 


* Abstract of paper read before the Civil and Mechanical 
Engineers’ Society on the 2nd inst. 








after these matters, remembering the enormous responsibility 
on his shoulders where the lives of the public are at stake. 
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THE APPLICATION OF STEAM TO 
CANALS 


AN interesting paper was recently read by Mr. George E. 
Harding, before Society of Arts, upon the application of 
steam power for canal boat propulsion. Of this paper the 
following is an abstract : 

The immense capital invested in canal property, and the ex- 
tended lines of inland navigation thronghout the various districts 
of Great Britain, Northern Europe, and the United States of 
America, causes that, while so mach has been done in 
past years to develop the trading interests of these countries, 
such extensive internal communications have been suffered to 
remain dormant, burdened by the same defective system of 
navigation which, once ample for the transportation of goods 
when the pack-horse and the country wagons were their only 
competitors, now is in most miserable contrast with the perfected 
system and despatch that characterises the management of the 
railways of the present date, 

Commencing with the early history of canals, we e to 

t some of, the more poeminnnt experiments which bave 

n designed to improve the construction of vessels adapted to 
inland navigation, and the application to them of mechanical 
means of seeguiien, 

Save that the large drains cut by the early churchmen in the 

idge fens seem-to have been employed for purposes of 
occasional inland navigation as early as the fifteenth century, 
the great commercial republic of Holland may safely claim 
centuries of European priority in the construction of a system 
of artificial water-seado. which the induetry of its people had 
turned to a good account of prosperity and power. France, 
Sweden, and even semi-barbarous Bosse, had also taken the 
lead in this peepee long before England had entered upon her 
career of canal construction, thougn in Egypt, long before the 
invasion of Great Britain by the Gauls, and in China, at a still 
earlier date, we know of their introduction, yet their origin is 
undoubtedly merged in the system of irrigation which, for un- 
known ages, has been pursued in those countries. In 1623, we 
find that Sir Hugh Myddelton was engaged in considering a 
bill For the making of the River of Thames navigable to 
Oxford ;” while, 23 years later, one Francis Mathew addresses 
to Cromwell and his Parliament a paper upon the immense ad- 
vantages of opening up a water communication between London 
and Bristol, for making the rivers Isis and Aire navigable to 
their sources, with a short canal to connect their heads across 
the intervening country; but, for Mathew’s time, a scheme for 
the construction of three miles of canal, even by the State, was 
far : an and a century elapses before a canal is made in 

nd, 


bout the beginning of the eighteenth century, the opening 

of the navigation of the rivers Aire and Calder gave a great 
impetus to the trade of that portion of Yorkshire, and stimu- 
lated the demand for improvements in inland navigation, and 
we find its first fruits in an Act of 1720, to make navigable the 
y and Irwell, from Liverpool to Manchester; and, at 
about the same time, Acts for the improvement of the Weaver, 
Douglass, and the Sankey navigations were granted, and, what 
was more to the purpose, the works carried out. Again, in 
1717, as a reference to the pamphlets of the British Museum 
will show, Dr. Thomas Congreve published some views headed, 
‘A Scheme and Proposal for ing a Navigable Communica- 
tion between the Rivers Trent and Severn, in the County of 
Stafford,’’ which paper project slumbered for forty years, till, in 
1755, a survey was aoe tor this very line of canal, under the 
auspices of the Liverpool Corporation of Merchants, which line 
waaay by Chester to Stafford, Derby and Nottingham ; and 

m. Brindley's ‘‘ Note-book” we find that he executed a fresh 
survey over the same ground in the years 1759-60, but at the 
expense of Earl Gower and Lord Anson. 

Apart from the deductions that would naturally follow from 
the river improvements, it is well known that in 1755 the 
deepening and widening of the Sankey brook, tributary to the 
Mersey, with the application of a flood-gate for retaining tide 
water, gave the hint which culminated in the construction of the 
well-known Bridgewater Canal, under James Brindley; but the 
r= pd of extension was afterwards such that, between the years 
1760 and 1803, no less than 2295 miles of canal were opened. A 
further enumeration of the progress of canal construction in this 
country is unnecessary, but a glance at the commencement of in- 
land works in America will be interesting ; and in connexion we 
find, as early as 1724, Cadwalladar Colden, then Surveyor-General 
of the colony of New York, suggesting a system of works some- 
what similar to those now existing. Sir Henry Moore, the 
Governor of the colony in 1768, also recommended the improve- 
ment of the inland navigation. ‘These recommendations slum- 
bered through the Revolutionary War which followed, to be 
a projected with the independence of the country. As in 
England, the improvement of the existing navigations was first 
in course, and, as early as 1791, Acts for surveys and estimates 
relating to the removal of obstructions to the navigation of the 
Hudson and Mohawk rivers were passed. In the following 

r the Western and the Northern Inland companies were 
incorporated, and, by 1802, the former company had succeeded 
in spending an immense sum of money, with but very small 
portional results. The route now occupied by the Great 

Canal was adopted in 1812, repealed .n 1814, to be again 
revived two years later. Ground was broken near Rome in July 
of the same year, while the first boat passed from Lake Erie to 
the Hudson in October, 1825, a little over eight years being thus 
consumed in constructing the distance of 8364 miles, with a total 
of 71 locks. The Champlain Canal was commenced in 1816, and 
completed in 1823, since which date the many lateral branches 
of the Erie have been added to the system, and the application 
of inland navigation extended to many of the other States. It 
is a fact of interest that the original dimensions of these canals 
were established by the commissioners in 1817, at 40 ft. in 
width by 4 ft. deep, with locks 90 ft. by 15 ft.; but as early as 
1834 the wants of a growing commerce demanded an increase of 
capacity, and in 1835 an Act of enlargement of the Erie Canal 
was passed, since which time the depth has been increased to 
7ft., its width to 70 ft., and the locks to 18ft. by 110 ft. Before 
the commencement of the Erie canal the cost of transporting a 
ton of merchandise from Buffalo to Albany equalled 20/., and 





consumed 20 days; the canal at once reduced the cost to 4/., or 
one-fifth, and the time to eight days. But mark that the mere 
enlargement of the canal again reduced the average cost of 
movement, including all tolls, to 10s. per ton, or one-eighth of 
the expense previous to the improvements. It may be interest- 
ing to review some of the more or less ingenious attempts to 
overcome the disadvantages of towing by horses, and hastily 
glanee at the various methods of propulsion by mechanical 
means, which have been especially designed to supersede animal 
labour in propelling boats on inland navigable waters, in Earope 
and America, up to the present time. In this enumeration we 
shall necessarily find among the first experiments some which 
have been broadly designed for ae ee of general navigation, 
and touch upon the early history of the steam engine, but, so 
far as possible, preference will be given to those where applica- 
tion to canal or river navigation has been the paramount idea of 
their inventors. 

Passing over nearly three centuries, from. 1472, long before 
the date of canals, when attempts had been made to substitute 
for the manual work of oars the propulsion of boats by wheels 
moved by oxen, we come to the of Symington, 1790— 
1806, which culminated in application to canal boats of paddle 
wheels moved by steam power. The ingenious experiments of 
Steyens, Evans, and Fulton, in America, about this time, being 
applied for purposes other than canal propulsion, do not Ym 
ana concern this narrative, for although, in 1796, Fulton 
published in London a treatise on canal navigation, wherein he 
advocates raising and lowering boats by means of inclined 
planes, yet he makes no mention of steamboats therein, though, 
in January, 1803, he described some experiments with paddle- 
wheels as more advantageous than the system of chaplets or 
endless band of floats for ropelling a system of boats, which 
were designed to be teal with bows and sterns convex and 
concave, so that several would form a line with almost con- 
tinuous sides. Yet, he does not seem, even after his practical 
success on the North River in 1807, to have again advocated 
steam for canal uses. In later years, this arrangement of boats 
has been revived again and again. Richard Trevethick and 
Robert Dickinson took out a patent in 1809 for moving an oar, 
provided with valves, forward and backward in a channel under 
a boat, and two years later one Rose received a patent for con- 
structing a canal boat, with water courses open tothe water 
below and at each end, with two or more paddle-wheels and 
cranks acting on the water. In this same year were also 
granted two nts for proms boats by discharging water 
at the stern by means of a steam pump, similar to Rumsey’s 
principle, but no experiments ure noted. In 1812, but one 
patent was issued for improvements in canal navigation, where 
endless bands traverse over wheels at the end or sides of a 
vessel, and carrying hinged floats to act on the water when pro- 
pelling the boat, but caused to lie flat on the reverse stroke in 
& maaner not plainly described. In the following year we find 
an invention by Thomas Mead, who proposes a double endless 
chain moving around two wheels above and below two parallel 
tubes; on the chain belt are a series of pistons packed so as to 
pass steamtight through the tubes. Steam from the boiler forces 
the pistons continuously along one tube, at the end of which 
they are successively retained and released by catches, and 
pushed forward a small distance by eccentrics. The steam 
escapes by a hole in one of the tubes, which is uncovered at 
proper times as the pistons require. In 1815, Richard Treve- 
thick patented a screw propeller, consisting of a worm or screw, 
or a number of leaves placed obliquely round an axis, which 
revolves, preferably, within a cylinder at the head, sides, or 
stern of a vessel. In some cases the screw is to be made 
buoyant, and works in an universal joint, the advantage of 
which construction ig hard to perceive. John Millington, dur- 
ing February of the year 1816, lays claim to a propeller more 
modern in its features than any preceding. He also claims 
forcing air into tubes, which operated against the water at the 
stern to propel the boat. Inthe same year, we have an arrange- 
ment with several cranks on the side of a vessel connected with 
each other by horizontal connecting-rods, upon which are placed 
vertical vanes of a curved shape, so as to act upon the water by 
the revolution of the cranks one way (but carried forward above 
the surface); and jn the next a method of propulsion by 
operating oars, held vertically at each side of the boat, in a 
similar manner to Fitch’s earlier experiments, except that, by 
means of cog wheels, the oar blades were feathered to 
edgeways through the water during the return stroke. About 
the same date, Niepce proposes propelling a boat by the pressure 
on the water of the gas and rarefied air produced by the inflam- 
mation of the essential oil of resin injected at intervals into an 
air reservoir, and there ignited. The gases pass through tubes 
provided with valves into a well, from which they expel the 
water with force along a tube opening below water-mark at the 
stern of the boat. By the use of two receivers, and by spiral 
blowers refilling the air reservoir, the propulsion is effected more 


evenly. 

In 1818, John Scott patented an arrangement by which 
forked poles, operated by wheels, pushed against the bottom of 
the canal, and, in case the depth is unusual, broad vanes at 
the ends of the poles thrust against the water, and ~ lifted 
into the air for the return. We also find in this year hinged 
floats fixed to a reciprocating chain under the vessel. Two 
years later, George Lilley and James Fraser recommend the 
application of a forcing-pump to constantly supply water to a 
cistern upon the deck of a boat; while, by means of a condens- 
ing air-pump, the pressure of the air in the cistern is increased 
until the force of a stream of water, conducted from the bottom 
of ach cistern to the stern of a boat, shall drive the vessel for- 
ward. Vanes driven by an engine, and oscillating through 
part of a revolution in an air-tight cylinder or drum floating 
upon the water, are also found to propel a boat, by alternately 
receiving water on one side of the vanes and discharging it from 
the other; and, in this same year, a sanguine inventor claims 
applying the paddle-wheels astern, or in the rear of the vessel, 
and so arranged that the part of the vessel which carries the 
machinery may be separated and applied to the stern of any 
number of vessels in succession to propel them. The next year, 
we have four inventions. The first places the propelling wheels 
in a horizontal position at one side of the deck, with the floats 
feathering as they return, folding against the periphery of the 
wheel by means of suitable levers, cog-wheels, and inclined 
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planes, and thus prevent resistance to the water. The second 
revolves one or more pair of paddle-wheels in channels or sluices 
in the vessels, whilst the third, disdaining the aid of steam, 
operates his paddles — the treadmill system. The last 
is a repetition of the en chain and floats. In 1822, the 


Brothers Binns claim the application of a rotary steam engine 
with wheels feathering the floats by reason of loadi e the bottom 
edges of the paddles proportionate to their surface, which hardly 


seems certain in action at even a medium rate of speed, and.a 
few months after, we -_ one of the — claims for increas- 
ing 8 by the use engines, h not speciall 
ited as cepfleahie to inland navigtion. In Vetrnter, 1824, 
Moses Isaacs, whose name inclines us to the belief that he was 
of Jewish extraction, patents a es “fiery” furnace, 
which alternately heats three boilers, while the steam from the 
cylinders is received by the boilers first heated and now’ cooling. 
This scheme is decidedly visionary. An “ ichthyodic oar” 
is next claimed by one Busk, which he describes as a 
‘wedge between two planes under water moving back 
and forward, turning on an axis ‘through its thick end, 
and so as to touch with its sides each plane alternately. 
Valves admit the water, and close when the wedge forces 
the water against them. The oblique pressure of the-sides of 
the wedge on the water propels the vessel.” In a modification 
of the above, a wedge is caused to move up and down in the 
water with its thick end forward and its edge horizontal, and 
includes in the specification revolving cones, with their axes 
horizontal and points turned toward the stern. Healso presents 
as a novelty the pumping of water through tubes which, in his 
fondness for original names, he baptises as a “ hydropetic pro- 
a" and the very next month, in partnership with James 
eville, he desires protection for drawing along a boat by open- 
ing and shutting planes fixed at the bows after the manner of 
the covers of a book, and also claims forcing air through tubes 
against the water. Two months later this same irrepressible 
William Busk appears as the inventor of a method of propulsion 
evidently taken from the action of the tail of afish. An elastic 
late, fixed at one end to an axis, is caused to vibrate back and 
Seward in the water, or two such plates revolve from a project- 
ing shaft at the stern ; but Busk, with all his ingenuity of 
devices and nomenclature, does not appear to have realised 
either fame or fortune, and he subsides for a couple of years, 
when he brings up two other arrangements, quite as theoretical 
and impracticable as any that preceded them. The first record 
of invention in which a chain lying in the water of the canal, 
fast at one end, and passing round a wheel on board the vessel, 
which wheel being turned by machinery the boat is propelled, 
leaving the chain Behind on the bottom, is found in Samuel 
Brown’s claim of March 15th, 1825, and is worthy of note, 
having been revived at various periods, and even reported at the 
present time asin usein Holland. The disadvantages of this sys- 
tem in regard to passing locks and bends of the canals militate 
against it. Asa modification of this principle, we were lately 
shown a plan whereby a heavy chain was tried on the Bridge- 
water Canal, but instead of using a direct pull as the — 
power, the chain was taken on board over the bow, and lowered, 
with considerable slack, vertically over the stern, the gravit 
of the hanging loop being expected to move thé boat forward. 
It is unnecessary to add that this failed as a practical means of 
propulsion, In this year John and Samuel Seward patent the 
employment of a wheel or wheels placed in an opening or well 
through the bottom of the boat, and revolving upon the canal 
bottom, or against the sides thereof, and by that means to propel 
or draw the vessel forward. These wheels were provided with 
rojecting knobs on their peripheries, in order to take a firm 
fold of the ground, or, if desired, projecting arms or radii could 
be used, in which latter case the arms were arranged to slide in 
and out of hollow spokes, so as to freely compensate for in- 
equalities of the bottom. We can imagine some difficulties and 
considerable mud involved in the practical solution of this pro- 
blem. Next year we have paddie-wheels at the bow or stern, 
which lift on deck for convenience in lockage, and also the em- 
ployment of kites for drawing vessels; the multiplication of 
these kites was to give “indefinite power,” and very indefinite 
it would be surely, not perhaps in the sense intended by the 
over sanguine inventors. Congreve’s device we have mf 
mentioned. This patent, issued in 1827, comprises a broa 
thick band of sponge around a cylinder free to revolve in the 
water. The water rises into this band on one side by capillary 
attraction, and an endless chain compressing the band by its 
weight on the other squeezes the water out. The difference in 
weight between the two sides causes the cylinder to rotate and 
to draw the vessel on, or to move paddles to propel it. Glass 
or metal plates may be used to create the capillary attraction, 
and mercury in a tank instead of water. No boats on thissystem 
are known to be in use. This year also brings out an invention 
for propelling boats by setting in motion the system of levers 
commonly known as “lazy tongs,” and probably intended to 
have hinged floats at its extremities; and three months later, 
an idea is made public where hinged vanes obtaining their re- 
ciprocating motion from rocking shafts are enahgek 


(To be continued.) 








Tue Turxisn Navy.—The services of Mr. Cole, formerly 
an assistant to Mr. E. J: Reed when that gentleman was 
chief constructor of the English Navy, have been lent by 
the British Government to the Ottoman Porte for the purpose 
of promoting the reconstruction of the Turkish fleet. The 
armour-plates for a new Turkish ironclad now building have 
been rolled at the Turkish Imperial Arsenal, at Haskeui, 
under the superintendence of Mr. Cole. 





Freycu Stam Naviaation.—It has been announced in 
some journals that the French Government had withdrawn 
from the Messageries Nationales (formerly known as the 
Messageries Impériales) the subventions which had been 
granted to it under the empire, and that the company had 
offered to transfer its fleet to the Austrian Lloyds in conse- 
quence. The administration of the Messageries Natiomales 
has, however, denied this and has announced that so 
far from wishing to transfer its undertaking to a foreign com- 
es proposes to reorganise its service on the best possible 
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SOLAR HEAT. 
ITS INFLUENCE ON THE EARTH’S ROTARY VELOCITY. 
By CapTain JOHN Ericsson. 
(Concluded from page 428.) 

WE have now to consider the loss of mechanical 
energy resulting from the loss of heat generated by 
friction among the particles of the opposite currents 
of atmospheric air circulating between the equator 
and the poles. Unless some powerful process of 
compensation can be shown to exist, an additional 
source of retardation of the earth’s rotary velocity 
resulting from solar heat, will be established. The 
practical mind at once rejects the prevailing notion 
that there is a perfect exchange of motion without 
loss of energy between the heated equatorial cur- 
rents directed towards the poles and the returning 
cold currents directed towards the equator. We 
have already pointed out the fallacy of the deduc- 
tions of Laplace, attributable to his ignorance of 
the convertibility of .mechanical and molecular mo- 
tion. Our highest modern authority,'tlikewise, 
ignores the loss of mechanical energy resulting from 
the generation of heat by contact and friction be- 
tween opposite currents of air. Sir John Herschel 
(see ‘‘ Outlines of Astronomy,” page 153) says: 
‘¢ The constant friction produced between the earth 
and the atmosphere in the regions near the equator 
must (it may be objected) by degrees reduce, and 
at length destroy, the rotation of the whole mass. 
The laws of dynamics, however, render such a con- 
sequence generally impossible; and it is easy to 
see, in the present case, where and how the com- 
pensation takes place. The heated equatorial air, 
while it rises and flows over towards the poles, 
carries with it the rotary velocity due to its equa- 
torial situation into a higher latitude, where the 
earth’s surface has less motion. Hence, it will gain 
continually more and more on the surface of the 
earth in its diurnal motion, and assume constantly 
more and more a weséerly relative direction ; and 
when at length it returns to the surface, in its cir- 
culation, which it must do more or less in all the 
intervals between the tropics and the poles, it will 
act on it by its friction as a powerful south-west 
wind in the northern hemisphere, and a north-west 
wind in the southern, and restore to it the impulse 
taken up from it at the equator.” We have already 
demonstrated that currents of air cannot augment 
the velocity of rotating bodies, and that rotating 
bodies cannot produce currents of air or augment 
their speed, without great loss of mechanical energy 
—owing to the fact established by the dynamic 
register, that a considerable portion of the motive 
energy is converted into heat. Consequently the 
augmentation of the rotary velocity of the particles 
of air composing the polar current, will be attended 
with great loss of mechanical energy during their 
course to the equator. It would be an insult to 
the intelligence of well-informed engineers to sup- 
pose that they need proof of the obvious fact that, 
when the polar current reaches the equator its 
rotary velocity is not so great as that of the cir- 
cumference of the earth unless some other force than 
that communicated by contact with the earth’s sur- 
face restores the lost energy and flagging velocity. 
It is susceptible of practical demonstration that, so 
considerable is the loss of mechanical energy caused 
by the conflicting motions of the opposite atmo- 
spheric currents circulating to, and from, the poles 
that, in the absence of some adequate force to re- 
store the lost motion, the body of air returned from 
the poles would lag far behind the earth’s rotary 
velocity at the equator, and that consequently ’a 
continuous easterly current, amounting to a tem- 
pest, would prevail in the tropical regions. By 
what means, then, is the force supplied which im- 
parts fresh rotary energy to the returning polar 
current, and thereby prevents a perpetual easterly 
wind of destructive violence within and near the 
tropics? The average calorific energy of solar 
radiation within 30° of each side of the ecliptic, is 
capable of evaporating fully 2lb. of water daily 
upon one square foot of surface, or 25,000 tons on 
a square mile, during each diurnal revolution. Con- 
sequently the polar current in its progress towards 
the equator will be pierced by an ascending column 
of aqueous pons possessing the same rotary 
velocity as the surface of the’ tropical seas. The 
result is self-evident ; the particles of air composing 
the polar current will gradually acquire, by contact 
during the onward movement,,a rotary velocity 
equal with that possessed by the aqueous particles 
of the ascending column. - The adequacy of the 
latter to impart the necessary rotary velocity can- 





not be questioned in view of the enormous weight, 
25,000 tons per square mile, raised daily by evapo- 
ration. The observed prevalence of westerly winds 
(absurdly attributed to the action of ‘‘ some force 
external to the earth”) is readily explained if we con- 
sider the vast amount. of rotary vis viva imparted to 
the atmosphere by the tropical vapours during their 
course towards the poles. Indeed, the force thus 
imparted from west-to east is so great that, but for 
the loss of energy caused by the conflicting motions 
of the currents between the equator and the poles, 
a strong westerly wind would prevail in the tempe- 
rate zones. 

Having thus briefly examined the means by which 
the loss of mechanical energy resulting from the 
conflicting motions of the equatorial and polar cur- 
rents is made good, and shown how. the excess of 
rotary velocity of the tropical vapours is utilised, 
we may now enter on the task of summing up the 
amount of counteracting force, and determining the 
consequent total amount of retardation of the 
earth’s rotary velocity. The retarding energy ex- 
erted by the 78 rivers flowing towards the poles 
which do not discharge directly into the Arctic 
Ocean being 20,399,766,300 foot-pounds per 
second, while the water returned.from the seas of 
the temperate zones to the tropical .waters, as 
shown by the Table,* exerts a retarding energy of 
263,343,000,000 foot-pounds, it will be seen that 
the total counteracting force is 283,742,766,300 
foot-pounds per second. Multiplying this sum by 
the number of seconds in a century, we determine 
the retarding force exerted in that time; and by 
deducting the product from the earth’s vis viva, we 
obtain the necessdry data for computing -the re- 
tardation. Bearing in mind that the velocities are 
as the square root of the forces, we are thus en- 
abled to determine that the retardation amounts to 
7.48482 seconds in a century. The counteracting 
energy exerted by the sediment transferred by the 
southern rivers, has not been included in this cal- 
culation, on the ground that the solid matter carried 
in an opposite direction by the polar rivers, calls 
forth an amount of propelling energy fully balanc- 
ing the counteracting force. As already demon- 
strated, the retardation produced by the river sys- 
tems of both hemispheres, and the return currents 
connected with the rivers flowing toward the poles, 
amounts to 3.82308 seconds in a century. Adding 
this to the before-mentioned retardation of 7.48482 
seconds, we establish the fact that the evaporation 
caused by solar radiation, within and near the 
tropics, calls forth a counteracting energy, which 
retards the earth’s rotary velocity 11.3079 seconds 
in a century. Future researches will show that 
this amount is greatly under-estimated. I maintain 
that solar influence subjects the earth to an amount 
of retardation many times greater than that inferred 
from the observed discrepancy between the mean 
anguiar motion of the moon and the earth’s rota- 
tion. Careful examination of the foregoing cal- 
culations cannot fail to convince the competent that 
the retarding energies have all been greatly under- 
rated. Again, the disturbing influence of the matter 
transferred to fresh localities on the earth’s surface 
has been determined by calculating the mechanical 
energy abstracted during the increase, and imparted 
during the diminution of velocity round the axis of 
rotation. Evidently if we base the computations 
on the difference of the rotary vis viva possessed 
before and after the transfer a higher result is 
reached. 

It will be objected that the earth’s retardation 
cannot exceed the amount indicated by the apparent 
acceleration of the moon’s mean motion. ‘This ob- 
jection would be unanswerable if the assumption 
were true that the moon moves in a non-resisting 
medium ; but the emission theory of heat and light 


being untenable, we are compelled to admit that | Ditto 


the ether is a vehicle capable of transmitting me- 


chanical energy, hence amenable to certain me- | pitto 
chanical laws. The solar calorimeter has proved | Ditto 


that a sunbeam of one square foot section exerts a 
mechanical energy of 4690 foot-pounds per minute 
at the boundary of our atmosphere. Can we ques- 
tion that a medium capable of transmitting an 
amount of mechanical energy sufficient to raise a 
ton 2ft. high in one minute, by a wave of only one 
square foot of section, shares with gross matter the 
properties of inertia and friction? It must be ad- 
mitted, therefore, that the moon encounters resist- 
ance during its angular motion round the earth, 
Of course the diurnal rotation of the latter is like- 
wise retarded, but the retardation is of a very diffe- 


* See page 427 of our last number, 








rent nature from that affecting the moon.. The 
earth simply rotates. in the ether (its orbital motion 
has nothing to do with the present question), the 
moon. moves through it. Obviously the magnitude 
of the retarding energies will depend on the follow- 
ing elements: Extent of convex area presented by 
each of the two spheres, mean rotary velocity of 
the earth’s surface, angular velocity of the moon, 
rotary vis viva of the earth, and, lastly, the moon’s 
orbital vis viva. Demonstrations calculations 
founded on these elements show positively that the 
moon’s angular motion suffers a greater amount of 
retardation, relatively, than the rotary motion of 
the earth. Hence, if the earth’s rotation were not 


‘subjected to retarding influences within itself, the 


moon would lag behind. Its mean motion, instead 
of being apparently accelerated, would be actually 
retarded. 

New York, May 30, 1871. 








SELENITIC MORTAR. 

For some months past a series of careful and exhaustive 
experiments have been in progress at South Kensington, 
in order to test the value of a new kind of cement and 
mortar. This substance is the invention of Celonel Scott, 
R.E., and was referred to by us in our notice of the Inter- 
national Exhibition buildings on the 23rd December last, 
as having been used in the construction of the French 
annexe. It has been named by Colonel Scott, selenitic 
mortar, and the process of production consists in mixing with 
the water used in the preparation of the mortar, a small 
quantity of sulphate of lime, in the form of either plaster-of- 
paris, gypsum, or green vitriol. These substances having 
been intimately mixed, the lime is added and ground with 
the water or sulphate into a creamy paste, The mixture 
is prepared in the pau of an ordinary mortar mill, in which 
the water and sulphate are first introduced, and sub- 
sequently the lime. After the lime has been ground for 
three or four minutes, the sand, burnt clay, or other in- 
gredients are added, and the whole is ground for ten minutes 
more. By this invention, ordinary lime can be at once 
converted into a species of cement mortar which sets rapidly 
and well, and can be used for concrete, bricklayer’s work, or 
stuff for plastering at a cheaper rate than that made from 
lime in the ordinary way. From his experiments, Colonel 
Scott finds the use of sulphuric acid to give the best re- 
sults, so that this substance is used in preference to plaster- 
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answer for all practical purposes. Sufficient acid is con- | 
tained in plaster-of-paris to effect the necessary chemical | 
change, and to prevent the lime from slaking, which in 
effect is the secret of the whole process. The lime, by this | 
means, is enabled to take twice as much sand as when slaked, | 
its fiery nature being brought under control. Any lime | 
can be made selenitic by Colonel Scott’s process, and the 
more hydraulic it is, the better are the results obtained | 
with it. 

The invention is not only applicable to cement manufacture 
and mortar mixing, but its use extends to brick making. 
A number of bricks have been made since the opening of 
the Exhibition, by Mr. Large’s dry brick press in the pottery 
machinery annexe. These bricks are composed of one part 
lime to eight or ten parts sand or burnt clay, and they are 
found to be ready for use in about ten days after pressing, 
without being burned. It is found that these bricks do not 
swell as is ordinarily the case from the slacking tendency of 
lime when not made selenitic. The proportions adopted 
for various purposes are as follows :—Mortar for bricklaying, 
water half a pail, plaster-of-paris, 41b.; mix and add in the 
pan of the edge-runner two or three pails of water, a bushel 
of lime, and six bushels of sand; grind for ten minutes. 
For mortar for pointing, water, plaster, and lime as before, 
and add two parts chalk, slaked lime or whiting, and two 
parts sand. For coarse stuff for plastering same ingredients 
as for mortar, but coarser sand, and grind for five minutes 
only. For fine stuff for plastering, water, plaster, and lime 
as before, a bushel and a balf of chalk and two bushels of 
fine mashed sand. For coarse’ stuff on lath add with the 
lime 5 lb. of hair which need not be previously beaten. For 
rough stucco, same as for mortar, but four bushels only of 
sand. Plastering on walls can be done by this process as 
two-coat work, whilst ceilings can be floated immediately 
after the application of the first coat and set in 48 hours. 
An examination of the walls.of the French annexe. and 
some recent samples of work in the experimental yard at 
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referred. The cements are very quick setting, and they 
produce a very hard and finely finished surface. 

We give in the preceding table the results of a few experi- | 
ments taken by us at random from the records of many thou- | 
sands made under the superintendence of Mr. Gilbert R. | 
Redgrave for Culonel Scott, in order thoroughly to test the 
efficiency of his invention. The early results were so remark- 
able that the colonel was induced to repeat them over and 
over again, and to institute many others in order perfectly 
to satisfy himself of the correctness of his conclusions. The 
most searching trials, however, have only further demon- | 
strated the importance of the invention, which is a thorough 
success and must prove invaluable in the constructive arts. 
Samples of this cement were exhibited at the last Con- 
versazione of the Institution of Civil Engineers, when a 
number of them were tested by Mr Michele in his testing 
apparatus, and gave very satisfactory results. 

As it is often found in practice that tiles bedded in | 
Portland cement leave their setting, Messrs. Minton caused | 
a series of experiments to be made with selenitic cement in 
order to test its adhesive qualities in this respect. A number 
of their tiles were joined together in pairs crosswise in the 
same way as the bricks, with two parts of ordinary Portland 
cement to one of sand. After allowing the joints to stand 
14 days, a weight of 56 lb. separated them, the cement in 
most cases coming clean away from the tile. With 
selenitic cement composed of one part lime to five of sand, | 
the joint being 14 days old, it required a weight of 158 Ib. | 
to overcome adhesion, and then the fracture took place | 
completely through the cement, half remaining on each tile. 
With one of cement to three of sand, the breaking weight | 
was 166 1b., and with four of sand 165 lb.; the fracture in | 
all cases taking place through the cement. These and the 
results given in the tabulated statement afford conclusive | 
evidence of the superiority of the selenitic mortar over the | 
ordinary compositions. We may add that a briquette of | 
ordinary mortar composed of one part lime and two of sand, | 
six months old, usually breaks at 70 Ib. or thereabouts, 





| 
| 


| 


Tue Jersey Rartway.—We understand that the States 
of Jersey have passed a Bill, sanctioning a railway from! 
St. Helier to Gorey ; we know not whether it will meet with 
the sanction of Government or not, but persons in this 
country should not be induced to embark capital in that 
undertaking without examining the question for themselves. 
The sanction of the States gives no guarantee or security for 
money invested, and it is well understood in Jersey, where 
there is no chance of raising sufficient capital, that the 
intention of the promoters is to obtain the money in this 
country. 

Tue Orpnance Survey or Scottaya.—The Ordnance 
Survey report for the year ending 31st December, 1870, just 
issued, states that the survey of Argyleshire (on the main- 
land) and of Caithness has been finished, and that there only 
remain the mountainous parts of Sutherland, Ross, and In- 
verness to complete the survey of the mainland—the sur- 
veyors holding out the hope that they will be able to finish 
Inverness-shire this season. In Scotland, the total area sur- 
veyed is 22,815 square miles, 1883 of which were surveyed in 
1870. There have been published plans of parishes on the 
1-2500 scale for the cultivated portions of the counties of Ayr, 
Banff, Berwick, Bute, Clackmannan, Dumbarton, Dumfries, 
Forfar, Kincardine, Lanark, Linlithgow, Nairn, Peebles, 
Perth, Renfrew, Roxburgh, Selkirk, and Stirling; and the 

ublication is in progress for Aberdeenshire, Argyleshire, 

Iginshire, and Inverness-shire. The area published in the 
course of last year was 562 square miles; and the total area 
now published on this scale in Scotland amounts to 8953 
square miles. The 6in. maps have been published of the 
following counties: Ayr, Berwick, Bute, Clackmannan, 
Dumbarton, Dumfries, inburgh, Forfar, Fife, Hadding- 
ton, Kincardine, Kinross, Kirkcudbright, Lanark, Linlith- 

w, Peebles, Perth, Renfrew, Roxburgh, Selkirk, Stirling, 

igtown, and the Isle of Lewis ; and the maps of Aberdeen- 
shire, Argyleshire, Banffshire, Inverness-shire, and Nairn- 
shire are in progress of engraving. The area published 
during 1870 was 508 — miles, making a total area of 
15,441 square miles publi in the 6in.scale. Four sheets, 
including 1007 square miles, were published during the year 
of the lin. map, and the area now published on this scale 


' in Scotland is 10,565 miles. 
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THE WOLVERHAMPTON SHOW. 


On Monday last the judges appointed by the 
Royal Agricultural Society commenced their task 
of conducting the trials of steam ploughs and trac- 
tion engines—or rather ‘agricultural locomotives” 
—which form the main feature of the meeting for 
the present year, and which, from their nature, 
possess a special interest for engineers. In this 
early stage of the proceedings it would be impos- 
sible for us to obtain general deductions of any 
value from these tests, and we therefore propose 
to confine ourselves this week solely to describing 
the mode of conducting the trials, and to recording 
the results so far obtained. The show of the Royal 
Agricultural Society is, as most of our readers are 
aware, held this year at Wolverhampton, where a 
suitable ground has been obtained close to the town; 
while the trials of the steam ploughs are being car- 
ried on at Barnhurst, about two and a half miles dis- 
tant, and these trials are to be succeeded by others 
on some heavy land in the neighbourhood of Stafford. 
The preliminary tests of the traction engines are 
being conducted in a portion of the showyard set 
apart for that purpose, while the final trials are to 
be carried out on a measured course marked out.at 
Barnhurst, as we shall explain presently. 

The mode of testing the steam ploughing engines 
may be explained very briefly. ‘The engine or pair 
of engines to be tried having been brought to a 
fixed starting point, the time occupied in transport- 
ing them with their tackle from this point to the 
field in which they are to work is noted, as is also 
the time occupied in getting them into position and 
ready to start work after entering the trial field. 
Each set of tackle has a measured plot of ground 
allotted to it, and the time occupied in ploughing 
or cultivating this plot is noted, as are also all 
failures and detentions. It was originally the in- 
tention of the judges to have taken complete 
accounts of the fuel, water, and oil used during 
each trial, and also to have obtained series of in- 
dicator diagrams ; it has, however, been found im- 
possible, from various causes, to adhere closely to 
this programme, and accordingly diagrams have 
been taken and the consumption of stores noted in 
some of the trials only. Next, account is taken of 
the character of the work done, the weight of earth 
moved per hour, and per. acre, the depth of cultiva- 
tion, and the design and workmanship of the tackle 
generally. 

To determine the weight of earth moved per 
hour, or per acre, the following method is adopted : 
A square frame of angle iron, having an inner 
square frame attached to it, is laid upon the ground 
of which the weight is to be ascertained, and a 
series of blades of plate iron are driven down in 
the spaces about 2 in. wide, left between the inner 
and outer frames, the dimensions of these frames 
being such that the space enclosed by the blades 
when thus driven is just 3 ft. square. Next the 
earth enclosed by the blades is cleared out for a 
depth of 6 in., and the weight of the earth thus re- 
moved is ascertained; and this being done the 
weights of two other layers, each 6in. thick, are 
subsequently determined. In the tables which we 
give containing the results of the ploughing trials 
the fields are distinguished by the letters A, B, and 
C, and we give below the weights of the earth in 
its natural state, in the first and second of these 
fields, as ascertained in the manner we have just 


explained. 

Field A. ewt, qr. Ib 
ist layer, from surface to depth of 6in. ... oe 4 119 
2nd ,, » 6in. deep to 12in. deep ... - 4218 
3rd ,, |  « . 412% 

Field B. 
Ist layer, from surface to depth of 6 in.’... 422 
2nd ., , Gin. deep to 12in. deep ... 5 01 


ns «i, - ee 5B Onl 


The weight of the earth in its natural state having 
been obtained, as described above, the depth of 
cultivation, and the weight of earth moved per acre 
by the cultivator may be ascertained in two ways. 
According to the first plan the frame is agair. used, 
the blades being driven into the cultivated ground, 
and the earth removed from the space enclosed by 
them until the untouched bottom is reached. The 
earth thus removed is then weighed, and the 
weight of earth moved per superficial yard being 
thus ascertained, the weight per acre is readily de- 
termined, while the depth cultivated can be readily 
calculated, the weight of the earth per inch in 
depth in its natural state being known. According 
to the second plan a trench is cleared in the cutli- 
vated ground, the earth being removed until the 
untouched bottoin is reached, and the depth of cul- 
tivation is then ascertained by direst measurement, 





the weight of earth moved being thence obtained 
by calculation. At Wolverhampton both these 
methods have been resorted to by the judges. The 
measurement of the fuel and water used by the 
ploughing engines during their runs is carried ‘out 
In the same manner as in the traction engine trials, 
on the brake of which we shall speak directly. 

The trials of traction engines or agricultural loco- 
motives, which are being carried out at Wolver- 
hampton, form an entirely new feature in the 
Society's programme, and one of great interest. 
The engines entered for competition are expected 
to be not merely traction engines, but to be suitable 
for driving thrashing machinery and for performing 
similar work required on a farm, and the tests to 
which they are to be subjected will be of two kinds, 
the first being a trial on the friction brake, to as- 
certain their efficiency as economical power pro- 
ducers, and the second being a trial made to deter- 
mine their merits as traction engines proper. The 
first series of trials is being conducted in the same 
manner as the trials of stationary and semi-portable 
engines at Oxford last year, but a change has been 
made in the mode of transmitting the power from 
the engine to the brake, and an account is taken 
not merely of the coal consumed, but of the water 
evaporated also. More important than all, the re- 
strictions as to steam pressure and load on brake, 
which have long formed part of the Society’s testing 
regulations, have been removed, and each competitor 
is allowed to choose his own pressure and the load 
against which he desires to work, means, however, 
being of course adopted to test the boilers and as- 
certain that they are fit to bear the pressure im- 
posed upon them, It is scarcely possible to over- 
rate the advantages which are likely to ensue from 
the taking of this step on the part.of the Society. 
The restrictions as to pressure and load formerly 
enforced, although no doubt of great use in their 
day, had become quite out of date, and at the pre- 
sent time only tended to retard progress and foster 
the production of racing engines, and we are 
heartily glad that their removal, which we have 
long advocated, has now taken place. 

We have said that the method of communicating 
the motion from the engine to the brake has been 
changed, and the annexed sketch will explain the 
arrangement now adopted. From the sketch it will 








from a supply of coals weighed out at the rate of 
14 1b. for each horse power to which the brake is 
loaded, and on steam reaching the pressure chosen 


























Fic. 3. 
Indicator diagrams from the competitive Agricultural Loco - 
motives, Fig. 1 being from Messrs. Aveling and Porter's en- 
gine, Fig. 2 from Messrs. Ransomes, Sims, and Head's, and 
Fig. 3 from Mr. Charles Burrell’s.* Scale for Fig. 1, 
64 1b.=1 in. ; for Fig. 2, 801b=1in.; and for Fig. 3 
96 1b.=1 in. 
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be seen that the brake shaft is coupled by an uni- 
versal joint to an intermediate shaft or connecting 
rod, this rod being coupled in a similar manner to 
the crank shaft of the engine to be tested. The 
arrangement is, in fact, similar to that adopted for 
driving the windlass in ploughing tackle working 
on the roundabout system, and it appears to us in 
many respects preferable to the old plan of driving 
by a belt. We should mention that this method of 
driving a friction dynamometer originated with Mr. 
Aveling, of Rochester, who first employed it at the 
meeting of the Faversham Agricultural Association 
last year. 

In testing an engine on the brake, steam is got up, 
and the engine is then ‘run down,” without a 
further supply of fuel being placed on the fire 
until it ceases to lift the Toad, Firlng is then begun 

































































by the maker as his maximum, the run is com- 
menced, and continued until the coal is exhausted, 
and the steam pressure falls to that at which it stood 
at the end of the preliminary ‘run down.” The 
number of revolutions which has been made by the 
brake is then noted, and this number, divided by 
the ‘‘ nominal speed” (or that speed for which the 
load on the brake is calculated) gives what is 
termed the “mechanical time.” The quantity of 
coal allowed per dynametrical horse power, namely, 
141b., divided by this mechanical time, in hours, 
gives of course the consumption of coal per dyna- 
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TABLE No. I.—Particutars or Provenine EneGiyes. 
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metrical horse power per hour, Indicator diagrams 
are also taken from time to time during the trial. 


The second series of trials, namely, that intended 
to determine the efficiency of the agricultural loco- 
motives as traction engines, has not yet commenced ; 
but we may, nevertheless, explain briefly the mode 
in which it is intended that it should be carried out. 
At Barnhurst a track or road has been marked out, 
and over this road each traction engine is to draw 
such a load as its owner may choose to take. The 
same wagons will be used for all the engines, and 
each engine on starting will have as much fuel and 
water supplied to it as it owner requires, but no 
further supply will be permitted during the run. 
On the latter being completed, the fuel and water 
left unused will be salakel or measured back, and 
the quantities consumed noted. Of these matters, 
however, we shall have more to say next week 
when the traction trials will have commenced. The 
nature of the road to be traversed by the engines 
is shown clearly by the plan and sections on page 
448. ‘ 

We must now speak briefly of the progress which 
has bee n made with the trials during the present 
week. Monday was a day devoted to prepara- 
tions and preliminary experiments, both at the agri- 
cultural locomotive trial ground and the fields 
devoted to the steam ploughing tackle, and nothing 
was done requiring special notice here. We may 
mention, however, that at the ploughing fields 
the light land saturated by the recent rains was 
in a terrible state for the engines, and many 
and deep were the excavations made by the 
wheels in divers places. Still there was nothing 
more serious than a temporary detention occurred, 
except in the case of one of Messrs, Howard's new 
ploughing engines, which in its effort to get out of 
a hole, strip some of the teeth of one of the 
main spur wheels, and was placed for the time ors 
de combat. "These new engines of Messrs. Howard's 
are fitted with the well-known ‘“ safety boiler,” ar- 
ranged in the same manner as for marine purposes, 
and are worked with steam ut 180 1b. pressure, a 
pressure, however, for which the gearing does not 
appear strong enough. 


On Tuesday a fair start was made, The ground, 
under the influence of fine weather, had become 
much firmer, and all went on capitally. The first 
set of tackle tried was a double engine set of 
Messrs. J. Fowler and Co.'s, this set consisting of 
a pair of 20-horse engines hauling the plough or 
cultivator to and fro between th»m. Next came 
another similar set of Messrs. Fowler’s, consisting 
of a pair of 12-horse engines, and this was succeeded 
successively by a clip-drum set, and a double-drum 
set from the same firm. In the ow set a 
19-horse single-cylinder engine, fitted with a clip- 
drum, hauls the implement to and fro between itself 
and a travelling anchor which traverses the oppo- 
site headland, any variation in the length of the 
endless rope used being en for by the in- 
genious arrangement of stack gear with which the 


implement is provided. In the double-drum set the 
arrangement is somewhat similar, but instead of an 
endless rope being employed, the rope, which is led 





round the travelling anchor as before, has the ends 
respectively led to the two winding drums upon 
which it is coiled and uncoiled ultimately. It is 
difficult to know what to praise most, the 
thoroughly good design and workmanship of 
Messrs. Fowler's engines and tackle, the well- 
organised manner in which they are worked, or the 
readiness of the makers to facilitate the carrying 
out of the trials by placing their men and engines 
at once at the disposal of the judges, whether called 
upon in their regular turn or not. We shall take 
an early opportunity of speaking in detail of 
Messrs. Fowler’s exhibits; and meantime we need 
only refer to Tables I. and II., which respectively 
contain the leading particulars of the engines 
already tested and notes of the work done. 

The only other tackle tested on Tuesday was that 
constructed by the Ravensthorpe Engineering Com- 
pany, of Mirtield, on Mr. Fisken’s plan. In this 
tackle the implement is hauled to and fro between 
a pair of windlasses, which traverse the opposite 
headlands, and which are worked bya Manilla rope 
driven at a speed of about 3000 ft. per minute, by a 
12-horse engine, and carried round the plot to be 
cultivated on pulleys, supported on suitable stan- 
dards. The time and space at our disposal will not 
permit us to enter into detailed comments on this 
tackle here, and we shall therefore have to post- 
pone expressing completely our opinion of it until 
next week, but we may nevertheless state that it 
did some excellent work, and was got into position 
and started with promptitude. 

All the tackles we have hitherto mentioned 
entered into competition in the first class which is 
for ‘the best combination of machinery for the 
cultivation of the soil by steam power,” and in 
which as also in classes 2 and 3, the judges are Mr. 
Menelaus, of Dowlais, Mr. Hemsley, Mr. Sherbourn, 
and Major Grantham. On Welbatie the com- 
petition was continued in the same class by Messrs. 
Barrows and Stewart, who exhibited a roundabout 
tackle, which was worked with the results re- 
corded in the Table No. II. On the same day, 
also, Mr. Hayes, of Stoney Stratford, started 
a roundabout tackle with his patent windlass 
in the second class competition, in which the 
weight of the engine is limited to 10 tons. Mr. 
Hayes’s tackle, however, failed in several ways, and 
its trial was ultimately discontinued. We shall 
speak of the features of this tackle hereafter. 
Messrs. Howard also entered into competition in 
this class with their double-drum engine with cross 
boiler, but their work was delayed by the yielding 
of anchors, and by some of the fingers having to be 
removed from the cultivator tines, and ultimately 
their trial was stopped, and a fresh start was made 
on the succeeding morning on the portion of the 
plot of ground left uncultivated. Yesterday, also, 
Messrs. Amies and Barford did some capital work 
with a modified form of roundabout tackle, in- 
cluding a pair of Campain’s patent anchors al- 
ready described in our pages, and Messrs, Fowler 
had another trial of their clip-drum tackle in the 
second class. Yesterday also Messrs, Barrow and 
Stewart again entered their roundabout tackle— 
this time in the second class—aud cultivated a 


three-acre lot in 2 hours 18 minutes, while finally 
Messrs. Howard competed with a set of roundabout 
tackle, and did the three acres in 2 hours 34 minutes. 
The depths cultivated in these latter instances we 
cannot as yet state. 

The trials of the agricultural locomotives on the 
brake have been conducted under the charge, of 
Mr. James Easton, one of the consulting engineers 
to the Society, and Mr. J. F. Bramwell, the judge 
in that class. ‘The leading particulars of the traction 
engines tested up to last night, and the results of 
the trials will be found in Tables Nos. IIT. and IV., 
while of two of the engines detailed descriptions 
and engravings appear on other pages of the pre- 
sent number. 

We should state in conclusion that owing to the 
brief time which has elapsed since the commence- 
ment of the trials, the Tables which we publish this 
week are necessarily far less complete than we 
should desire them to be. Such as they are, how- 
ever, we believe that they record results which will 
interest a large number of our readers, and it is 
only just that we should add that these results 
would have been far less numerous had it not been 
for the courteous and ready aid afforded to us on 
the trial fields by the judges, by the engineers to 
the Society, Mr. James Easton and Mr, Anderson, 
and by all their assistants. 








STEAM NAVIGATION ON CANALS. 
To Tae Epiror oF ENGINEERING. 

S1r,—In your paper of June 23rd, there is an articie on 
“ ‘The Application of Steam to Canals.” 1 should be greatly 
obliged if through the medium of your journal I can obtain 
further particulars connected with the following : 

“In 1815, Richard Trevethick patented a screw propeller, 
consisting of a worm, or screw, or a number of leaves placed 
obliquely round an axis, which revolves preferably within a 
cylinder at the head, sides, or stern of a vessel.” 

es for trespassing upon your time, 

remain, Sir, your obedient Servant, 
C. Granam Smith, Stud. Inst. C.E. 

Dockyard, Liverpool, June 28, 1871. 








BROWN’S BLAST FURNACE. 
To tue Epitor or ENGINEERING. 

Srr,—I have only to-day had my attention directed to 
your issue of the 2nd instant, in which there is an article 
headed “‘ Brown’s Patent Coking Furnace,” which ‘should 
have been designated “ Brown’s Patent Furnaces for Smelt- 
ing Iron.” 

Respectfully anpeting your insertion of this correction, 

am, your obedient Servant, 


Glasgow, June 22, 1871. Ricwarp Browy. 








Pui.itrs’s Ro.tep GrrpEers.—aA prospectus has been 
issued by Messrs. Chadwicks, Adamson, Collier, and Co., in- 
viting subscriptions for the formation of a company to acquire 
the patent rights and to carry on Phillips’s patent system of 
fireproof building construction, under which numerous im- 
portant buildings in London and the provinces have been and 
are now being erected. The capital is 50,000/., in 20/. shares, 
and the vendor takes payment for the patents, business, and 
goodwill entirely in shares, which will only have a deferred 
interest in dividends sfter the other shares have received 
12} per cent. The remuneration of the managing director and 
manager is to depend solely on the payment of tull dividends 
to the shareholders. 
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Tapte No. Il.—Resvutts or Trrats or Provenine EnGrnes. 
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SHOW, 


TEN-HORSE TRACTION ENGINE AT THE ROYAL AGRICULTURAL SOCIETY’S 


CONSTRUCTED BY MESSRS. AVELING AND PORTER, ENGINEERS, ROCHESTER. 


(For Description, see opposite Page.) 
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simply arranged, and has a ratio of 17 to 1, while the driving 
axle is fit with compensating gear, as shown in the 
tranverse section, to facilitate the turning of the engine and 

ualise the thrust upon both wheels under all circumstances. 
The wheels themselves have wrought-iron arms and cast-iron 
tyres, the diameter being 6 ft. and the width of tyre 18 in. 
The water is carried in a tank at the trailing end, this tank 
holding 217 gallons, and being fitted aor led from the 
exhaust for the purpose of warming the feed. The record of 
the competitive trial shows that the arrangement is very 
efficient. Altogether the engine is a oy good sub- 
stantial job, and we have.no doubt that it will prove as suc- 
cessful on the traction trials as it has already proved on the 
trial on the brake. 


Fic. 1. 


i 
pH 
Ee. 








Messrs. Aveling and Porter exhibit two very light 6-horse 
traction engines at Wolverhampton, and it is to one of these 
that the wheels of which we annex illustrations are applied. 
Referring to the latter it will he seen that the inner rim of 
the wheel consists of a strong T-iron to which the spokes are 
rivetted while the outer rim consists of a hoop stiffened by a 
pair of angle-irons as shown in the sections Figs. 1 and 4. 
Between the inner and outer rims are dispersed a series of 
pieces of india-rubber 1} in. thick, these pieces of india- 
rubber forming a kind of tyre enclosed and held in place by 
the angle-irons of the outer tyre. This mode of constructing 
an elastic tyre has been patented by Mr. William Bridges 
Adams, and it is in many respects a very promising one. 
While it serves the purpose of 4 spring very efficiently it is 
much less costly than the ordinary india-rubber tyre and 
the perishable material is well protected. We hope shortly 
to have more to say of its performance. 








A Ceytrat Rarmway Sration.—aA Select Committee of 
the House of Commons on Thursday passed the preamble of 
a Bill for creating a great central Metropolitan Railway 
Terminus between the Holborn Viaduct and the Farringdon 
road Station. ‘The South-Eastern, Chatham and Dover, 
South-Western, Great Western, London and North-Western, 
Midland, Great Northern, and Great Eastern Companies are 
all interested in this project. 





Frencn Canats anp Pusitic Work:.—Mr. T. Cave, 
M.P, Mr. Mowatt, and Mr. A. Young, the English Diree- 
tors of the Compagnie Générale de Canaux et de Travaux 
Publics, together with the French Directors, have just had 
an interview at Versailles with the Director-General o 
Public Works in France for the purpose of asking for an in 
crease of the amount of subvention of 60,0002. decreed im- 
mediately before the outbreak of the war. The canals and 
other property of the Irrigation Company of France were 
recently taken over by the Compagnie Générale de Canaux, 
under an arrangement sanctioned by the Court of Chancery, 
and they are not now far from completion at a cost in all of 
about a million sterling; and in this instance English capital 
is assisted by France for the obvious‘ reason that the canals 
must prove highly beneficial to that country. The Director- 
General frankly admitted that this was a case in which the 
delay in proceeding with the works was caused by force 
majeure, and, promising the most attentive consideration, re- 





quested the directors to transmit heir statement and request 
in writing. 


NOTES FROM PARIS. 
Pants, June 26, 1871. 
DYNAMITE. 

Ture has been some discussion about dynamite this 
week. General Morin has presented to the Academy an 
essay, by M. Champion, on the employment of this explo- 
sive for breaking up large masses of steel, and wrought 
and cast iron, which often remain useless for want of prac- 
ticalmeans for reducing them to small pieces. 

The experiments were conducted with the anvil of a steam 
hammer, weighing 5 tons. This block measured 3 ft. 3} in. 
in length, by 2.62 ft. in breadth, and 2 ft. in height. 
Having placed it in a ditch, three holes were pierced of 
Zin. diameter, and 1.47 ft. deep to receive the charges. 
The central hole received a charge of 150 grammes of dyna- 
mite, containing 75 per cent. of nitro-glycerine. Upon the 
explosion the block was divided into two parts without any 
projection of parts. The two other explosions following, 
the block broke up with great violence and noise; one of 
the explosions threw a mass weighing about 1400 Ib. for a 
distance of some yards beyond the ditch. It was sufficient 
to make two other holes .82 ft. deep, and to explode dyna- 
mite charges in them, to divide up the mass into sizes con- 
venient for remelting. 

It has been stated that in these experiments one of the 
most curious results was the enlargement of the holes, 
which had increased from 7 in. to nearly 1} in. in diameter. 

M. Champion shows by calculation the advantages 
of adopting this process, and recommends, for obtaining a 
simultaneous explosion of all the charges, the employment 
of an electric spark in preference to that of mine fuses. 

M. Guyot has called the attention of the Academy to 
the danger which he alleges exists from the drops of nitro- 
glycerine which might soak through the envelopes of dyna- 
mite cartridges. But the author of these observations was 
doubtless uninformed that this danger, which indeed did 
exist in the cartridges that were at first hastily manu- 
factured, and with insufficient means, during the war, has 
long since disappeared under the more perfect method of 
production. The cartridge cases are now made of vege- 
table parchment, and such of the original stock as existed 
when this improvement was made, was sent into store to de 
emptied, and refilled again according to the latest method. 

But whilst chimerical fears have thus been promulgated 
upon the dangers of dynamite, ordinary gunpowder con- 
tinues to occasion frequent accidents. A cartridge depdt, 
at the Polygon.of Vincennes, blew up on the 22nd of June, 
whilst some fourgons of powder were being unloaded. A 
small cask, carelessly thrown down, struck the earth with 
an ominous sound; the artillerymen and others present 
scattered in haste, but they had taken only a few steps, 
when a series of explosions commenced amongst the masses 
of cartridges, which ignited one from the other. Bullets 
were projected everywhere, kegs of powder, stored in the 
depdt, besides those placed on the fourgons, took fire also, 
and one enormous explosion affrighted the whole of Vin- 
cennes. Fortunately every one had been able to get under 
shelter; only one person was injured. 


Frecp anp Heavy Guns. 

Artillery questions are the order of the day, and every 
one is occupied on all sides collecting facts connected with 
the subject that occurred during the Prussian war. In par- 
ticular, the officers returning from their German captivity 
report a number of observations valuable for preservation. 
All these reports will doubtless be utilised when, with the 
new organisation of France that will shortly be commenced, 
the question of reconstructing the artillery forces shall be 
discussed; but we may be permitted to anticipate already 
some of the tendencies that will serve as points of depar- 
ture towards perfection. Already the general opinion which 
at first ruled, is considerably modified touching the supe- 
riority of the Prussian artillery. ‘The quantity of material, 
and the ease with which it has been put in operation during 
the battles, gave to the Germans mucli more than the 
greater range of their pieces and their breech-loading ar- 


rangements. Many instances can be given of the Krupp | 


steel gun being placed hors de service by sudden shocks, or 
wearing out of the breech blocks, And experience begins 
to raise questions upon, if not entirely to dispute, the pre- 
ference accorded to steel over bronze. There are reported, 
also, accounts of artillery duels between field batteries, 
where the superior range of the Prussian guns has not had 
the decisive effects they have been pleased to boast of. The 
advantages of the greater lightness of the French field 
guns, and the ease of operating them over difficult ground, 
seem to have been proved, and it is not considered that it 
would be prudent (o sacrifice these precious qualities to an 
increase of range, or calibre, which only offer special ad- 
vantages under particular circumstances; thus the range 
of 6 to 8 kilometres found in certain guns of new patterns, 
could only be employed in exceptional campaigns ; these 
guns require battle fields made expressly for them. What 
is wanted are medium ranges and. flat trajectories. The 
Prussian fuses were percussion, and. our artillerymen main- 
tain that the time fuses with which they,were often obliged 
to supply the shells, were far from being sure; they far 
prefer our percussion fuses, which they have also employed, 
and although these delicate arrangements do not always 
give a certain explosion, they maintain their superiority 
over the Prussian fuses. 

The new French piece of 7 is well appreciated ; it is con- 
sidered a good gun, and of great precision at from 3000 to 


|4000 metres, but it may be improved by reducing the 
| weight and altering certain details. This piece will cer- 
paney be modified, and will serve as a base for the crea- 
| tion of a good type of field guns. The mitrailleuse service 
| has given satisfaction in general, but much has yet to be 
| studied and improved upon it. The Prussian guns of heavy 
calibre, for siege purposes, possess undoubted superiority 
| over the pieces of 12 and 24, which defended the French 
| positions, but the naval fjin. and 8gin. guns maintain a 
| first-class position, both with regard to range, to precision, 
and the weight of projectile they fire. 


Communist EXPLosIves. 
The incendiary compounds employed by the agents of 
the Commune have been submitted to analysis. The folluw- 
ing are the elements of some of them: 


Sulphur ove 12 parts 
Resin ; ‘ai os 

Saltpetre ... ue oe « 

Suet ... 1 


tea ” 
Fire boxes, containing a somewhat similar mixture, have 
been found, as follows : 


Saltpetre sa 31.50 parts 
Resin sale ; 9.00 ,, 

Charcoal . oe 2.25 ,, 

Sulphur . oe 47.25 ,, 

Suet .. a 3.00 ,, 

Camphor ; 12.00 


> 
The Fenian fire, composed of sulphur, of carbon, and of 
phosphorus, did not, it appears, come into the hands of the 
incendiaries, although the Commune requisitioned all the 
available quantities of these materials. 


PETROLEUM. 

The prohibition laid by the military authorities on the 
sale of petroleum in Paris, has been removed, and has been 
replaced by a severe legislation upon the trade. In some 
of the departments even, the prefects have also thought 
fit to adopt ultra measures on the subject. But the petro- 
leum trade finds itself always under the menace of restric- 
tive legislation, and the merchants and manufacturers of 
Marseilles have addressed to the authorities a letter upon the 
subject. Petroleum, the consumption of which in France the 
reaches the amount of 300,000 barrels per annum, forms an 
important article of freight for the marine, a source of work 
in important manufactures, and, above all, a great element 
of trade; it furnishes to the poor a good light at a low 
price, and to general industry a material of prime utility, 
the application of which develops every day. It is un- 
justifiable, under the emotion of the terrible scenes which 
signalled the end of the insurrection, to risk pardlysing by 
an ill-considered law, an important industry. One should 
remember the exceptional services that petroleum has 
rendered during the siege, when so many great preparations 
were made to project it into the trenches in the event of 
assault by means of pumps made specially for the purpose ; 
that it served for lighting purposes when there was no gas, 
as well for the public thoroughfares as for domestic pur- 
poses, and that manufacturers, who worked at the manu- 
facture of arms, lacking coal, used petroleum for heating 
their boilers. 

Tue ConpiTION OF THE IRON TRADE. 

The demand for coal in the Pas-de-Calais and the De- 
partment du Nord is considerable. Hands are insufficient, 
| despite the advanced wages. But business would be more 
active if the working of the railways was more regular, 
and the various companies did not want material. The 
' metal trade is waking from its torpor, and orders from all 
sides are coming in. Furnaces are in full operation in the 
Meurthe and the Sarthe Departments. 

Tue TELeEGRAPHS AND PostaL SERVICES. 

The telegraph service resumed, yesterday, its ordinary 
course. The postal service has been reorganised, and 
operates as regularly as in the old time. 

LEGISLATION. 

The laws of which we have spoken in previous notes 
have been voted. The retail trade in arms of war is pro- 
hibited, export trade, manufacture, and importation are 
subjected to administrative authority, and to severe sur- 
| veillance. The inhabitants of Alsace and Lorraine, who 
wish to preserve their French nationality, and to settle in 
Algeria, will receive grants of the best land in that terri- 
tory. The loan of two milliards is favourably rezarded, 
and every one foretells a success for the immense opera- 
tion. 





Tue Society or Crviz ENGINEERS. 

The Société des Ingénieurs Civils has just completed its 
periodical changes in its bureau and its committee. The 
; annual elections, which generally take place at the end of 

December, have been deerred on account of the late events. 
The society at first conferred with acclamation the title of 
| honorary president on M. Tresca, sub-director of the Con- 
| servatoire des Arts et Métiers. Independently of the well- 
| known merit of this able engineer, the society desired to ac- 
| knowledge the devotion shown by M. Tresca during the 
siege, in superintending, with the co-operation of the corps 
of civil engineers, the manufacture of cannon, besides many 
other important services he rendered during the war, and 
also the firm and energetic attitude he assumed during the 
insurrection, in refusing to deliver to the Commune, arms 
either completed, or in course of construction. The annual 
presidency of the Society, has been conferred on M. Yvon- 
Villarceau, the chief astronomer at the Ubservatoire. This 
great mathematician often selects as subjects for his investi- 
gation questions of interest to art, and to the engineering 
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TABLE No. I1L—Particvusars or Traction Enarngs aT THE WOLVERHAMPTON SHOW (See page 450). 
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profession ; he has recently produced a system of calcula- 
tions for cast-iron arches, which he has just published in the 
journal of pure and applied mathematics, and an investiga- 
tion: of the action of horizontal mill stones, and on the 
best modes of balancing them. 


Tue SHEATHING OF SHIPs. 

M. A. Bobierre has presented a second memoir on the 
deterioration of ship’s sheathing, and the means of ascer- 
taining its causes. In his first work on the subject, the 
author calls the attention of naval architects and engineers 
to the possibility of ascertaining the causes of the changes 
of sheathing by the action of the sea, by experimenting 
upon its slow dissolution under the action of an electric 
current. The process of destruction under this action is 
analogous to that which sheathing experiences in active 
service. The chemical analysis of sheathing does not 
render it possible to foresee the manner in which it will 
act, for though the constituent elements can be ascertained, 
it is impossible to tell how equally or unequally they are 
distributed through the mass, whilst the electric test allows 
it to be seen whether it dissolves in regular films, or 
whether it crumbles or disappears in any particular part of 
the surface faster than in any other part. In the second 
essay to which we allude, M. Bobierre proves that the 
observations in the laboratory made upon his plan are con- 
firmed by the practical results obtained at sea. He con- 
tends, also, that certain sheathings which show the bronze 
tint peculiar to alloys containing 40 per cent. of zinc, and 
which dissolve equally under the electric action, are of 
little service, because when once the surface is attacked, 
the zine separates from the copper, and leaves behind it a 
sheathing of extreme porosity and friability. The author 
establishes, also, the important fact, that often the unequal 
wear, which shows itself at the commencement, confines 
itself to the film of impure oxide of zinc compressed into 
the surface of the plate in rolling. This unequal wear is 
avoided by pickling the plates before putting them into use, 
and it is well to pickle also the test samples which are to 
be submitted to the electric proof. Lastly, it is advisable, 
before applying this method, to find out by analysis the 
amount of arsenic that may be contained in the alloy, for 
when the proportion is a little high, the electric test does 
not give exact results. It would be interesting to see the 
method of M. Bobierre submitted to practical trials on a 
larger scale than is possible in the laboratory. 








A Unton Rartway Station ror Toronto.—A project for 
alarge union railway station in Toronto to be common to all 
the railways running into that city has been frequently 
mooted. It is now again on the tapis. 








Messrs. Ransomes, Stms, AND Heap, of Ipswich, exhibit 
this year, at the Royal Agricultural Society’s Show, at Wol- 
verhampton, a new arrangement of engine with india-rubber 
tyres, designed especially for farm use, and named, in fact, a 
“farm steamer.” The particylar engine exhibited, which 
is illustrated by us on the next page, is one just completed 
for the Duke of Sutherland, and its principal dimensions are 
as follows : 


ft. in 
Diameter of cylinders sae a ow 0 6 
Stroke... a ne sis a ove 0 10 
Number of cylinders eee ... (two) 
Ratio of a speed 9.3tol 
99 ‘ slow ” 18.4 to 1 
Effective diameter of driving wheels 5 0 
Width of india-rubber tyres ve 1 3 
Thickness mn wich ee ose see 0 43 
Total width over driving wheels... 7 : 
sq. ft. 
Area of firegrate_.., re" see 6.26 
Heating surface in firebox ... 44. 
” ” pot 15.9 
* os tubes 76. « 
Total heating surface ... .. 185.9 
Capacity of tank... a ot 375 gal. 


tons cwt. 
Capacity of coal bunker 0 12 


Weight on driving wheels (weight of wheels 

included) ... af od ae ob 
Weight of engine empty ... aaa oe Gi. 5 
” » Yroadworthy, about Ry 0 
Load on incline of 1 in 12 ... sa iam 0 

” ” 1 in 30, or on a level in 
quick speed se ca oo: Mee ee 


When driving machinery, the engine is run at about 160 
revolutions per minute, but when travelling on the road tle 
speed becomes about 200 revolutions per minute, the travel- 
ling speeds being about 17 mile per hour in the slow, and 
abou€ 8% miles per hour in the quick gear. Of the con- 
sumption of fuel and water, full particulars will be given in 
our report of the competitive trials at Wolverhampton. 

The general arrangement of the engine will be readily 
understood from the engravings we publish. The boiler, 
which is of the “‘ pot” class, is situated near the centre of the 
length of the engine, as is usual in the Thomson road 
steamers; but, as will be seen from the particulars already 
given, it possesses a far greater amount of heating surface 
than has hitherto generally, been given to engines of a similar 
size and class. This gives the engine a good command of 
steam, and enables ordinary coal to be burnt, an important 
matter in many cases. : 

The cylinders, which are not steam jacketted, are placed 
vertically behind the firebox, being carried by wrought-iron 


standards, and steadied by a wrought-iron bracket extending 
from the top to the boiler, as shown in the side elevation. 
The cylinders are so arranged that the connecting rods drive 
a crank shaft which runs longitudinally, and carries a fly- 
wheel at the hind end, as shown, this flywheel being avail- 
able for driving thrashing machinery, &c. The’ shaft 
carries two pinions, one with 18 teeth and the other with 28 
teeth, the spy in both cases being 14 in. These pimions can 
be shifted by a clutch-lever conveniently arranged so that the 
former may be brought into gear with a wheel having 48 
teeth, or the latter with a wheel having 88 teeth, fixed on a 
short countershaft situated below the crank shaft, this 
countershaft carrying at its front end a mitre wheel having 
19 teeth of 2 in. pitch gearing into a similar wheel fixed on 
a cross shaft, the position of which is shown in the side'eleva- 
tion by a dotted circle. Finally at each end of this cross 
shaft are pinions having 13 teeth of 1} in. pitch, which can 
be slid into or out of gear with annular racks, having 90 
teeth, fixed to the inside of the road weeels. The levers for 
shifting these last mentioned pinions into and out of gear are 
situated by the side of the driver, as shown in the end eleva- 
tion, a view which also shows plainly the steering gear. 

The engines proper are enclosed in a neat wrought-iron 
case, having doors giving access to all parts. The expan- 
sion links are of the bar class, and are fitted with arrange- 
ments for taking up wear in the blocks, and the engine is 
also provided with a well arranged high-speed governor. 
Of these various details, however, we shall postpone saying 
more until next week, when we propose publishing further 
engravings, which will show clearly the exceedingly neat 
design of all these parts. 

Besides being capable of i Se machinery, the 
engine is also available for ploughing, on the “ roundabout” 
system, a connecting rod being in this case attached to the 
flywheel and to the universal joint on the bottom shaft of 
the windlass. In the windlass used with this engine the 
pinion shaft is brought down and placed in front of the 
driver, instead of at the top, as is usual. The engine is also 
stated to be available for ploughing by direct traction, but 
its capabilities in this respect have not yet been tested at 
Wolverhampton. The performance of the engine during the 
trials on the brake are recorded by us on another page of the 

resent number, and we need not therefore speak of them 
fon while we shall, in due course, give an account of the 
traction trials in which the engine is going to compete, and 
in which it will no doubt do well. ‘ 

Of the general fittings little need be said here, except that 
they are very neatly worked out. The tank is of very large 
capacity, as already noticed, and is provided with a hand 
pump by means of which it can be filled by the driver from 
a pond or reservoir in about 20 minutes. [he driver's seat 
is protected by a light awning, and all the levers for 
managing the engine are conveniently arranged to his hand. 
Finally, we should state that the whole workmanship of the 
engine is irable. 
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AT THE WOLVERHAMPTON SHOW. 


“FARM STEAMER” 


HEAD AND THOMSON’S 


CONSTRUCTED BY MESSRS. RANSOMES, SIMS, AND HEAD, ENGINEERS, IPSWICH. 


(For Description, ses Page 455.) 
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NARROW GAUGE RAILWAYS. 


Tue first great revolution in railway practice is 
taking its successful course, not without strenuous 
opposition from prejudice, conservatism, and in- 
difference ; but all these obstacles and the difficul- 
ties they create directly and indirectly, are being 
swept away, as the conviction gathers strength 
that countries now unprovided or ill supplied with 
railways must soon have them, and that they must 
be productive, and not sources of loss. There is 
only one means by which this result can be achieved 
—a reduction of gauge, an increase of gradients 
and curves— cheap railways in short—proper me- 
chanical appliances for economically working traffic, 
and a rigid observance of economy in construction 
and in management. ‘There are very few, even of 
those who have carefully followed the discussions 
upon narrow-gauge railways in these columns and 
elsewhere, who have any idea of the extent to which 
such constructive reform has now spread. ‘The 
situation may be summed up thus: In India a gauge 
of 3ft. 3in. has been established, upon a scale 
that will bring into existence a system probably of 
thousands of miles. The reduced width will, in 
fact, become the gauge of the country. Australia, 
‘Tasmania, and New Zealand are all following the 
same course. Australia especially is determined 
upon receiving the reform and carrying it out fully. 
In Russia the 3 ft. 6 in. gauge is detinitely accepted, 
and the results of its working will shortly result in 
the construction of an enormous réseau of lines 
from north to south, from the Baltic, penetrating 
into Siberia. In Egypt the same width is to be 
adopted. In the United States more than 2000 
miles of narrow gauge line are in actual progress, 
or about to be commenced. California is organis- 
ing railways on the reduced gauge in all directions; 
lines are being started in the unsettled territories 
of the west and north-west, where communications 
alone are required to convert uninhabited regions 
to wealthy agricultural or rich mining districts ; in 
the Eastern and the Central States, where energy 
and capital are most alive and plentiful, narrow 


gauge companies and organisations—not vague 
schemes, but promoted by engineers and capitalists, 
are urging the construction of independent rail- 
ways, or of feeders to the existing lines. In Canada, 
where progress drags along most wearily, narrow 
gauge railways are being built, even for Prince 
Kdward’s Island contractors are at the present mo- 
ment solicited to tender for the construction of a 
3 ft. 6 in. line from Casumpec to Georgetown, a dis- 
tance of 120 miles, 

So gradually do even the most rapid changes and 
advancements take place around us, that it is diffi- 
cult to comprehend that changes are taking place. 
For the past twelve months we have been living in 
history, the most .stirring, wonderful history the 
civilised world hag ever known yet; we cannot 
realise it, events must pass, must become contracted 
by the effect of distance, which gives bold outlines 
while it fades out details, before we can really un- 
derstand what has had place. What is not palpable 
to the senses cannot take easily a defined position 
in the mind. When railways superseded roads, and 
speed in travelling was quadrupled, and comfort, 
and business facilities infinitely increased, there was 
produced a mighty change palpable to all, because 
the effects appealed to the senses; but it is im- 
possible, at any special time, to realise the im- 
provements that have been made from the days of 
the Manchester and Liverpool Railway to the 
present time, without taking a standpoint from 
which to review, consider, and compare all the 
changes and developments, each of which helped 
forward the end. 

So now, although the establishment of a 3 ft. 6 in. 
gauge is the greatest change that has ever been 
made in railways, since railways were, it attracts 
but little attention save from those capitalists and 
engineers immediately within the circle, and when 
in the future there shall exist a system more ex- 
tensive than that of the present standard and ex- 


;|ceptional gauges combined, wonder will begin to 


arise as to the history of the great change, and to 
whom the reform was due. 

We propose in this article to place on record the 
history of the narrow-gauge movement, both for 
the information of the public at the present time, 
as well, and more particularly for future reference. 
And we consider this to be a special duty, not only 
because we have ourselves been almost uninter- 
ruptedly advocates of reduced gauge, but also be- 
cause we consider that the real authors of the re- 
form should receive their due acknowledgment, 
while we are convinced that unless such a record be 
made, it would not be long before a multiplicity of 
claimants would dispute for that which was not, 
and never had been, their own. 

It is just eight years since the Festiniog Railway, 
with a 2 ft. gauge, constructed in 1833 as a horse 
tramroad, was converted into a steam-worked rail- 
way for the conveyance of passengers, and of the 
slate quarried from the Festiniog hills, to be shipped 
at the quay of Portmadoc. ‘lhis change of the 
horseworked tram into a locomotive-worked rail- 
road may be considered as one of the first steps to- 
wards the advancement at which we have arrived 
to-day. ‘The Festiniog Railway was not, it is true, 
the first steam-worked line of an exceptionally 
narrow gauge. Not to revert to the early days of 
tramways, there was the Broelthal Valley Railway, 
near Cologne, with its 2 ft. 7 in. gauge, already in 
operation. ‘The Queensland line, 3ft. 6in. in breadth, 
had been surveyed, and practically adopted, based 
upon the experience obtained from a small railway 
of the same width in New Zealand. In Norway 
Mr. Carl Pihl was working out the problem that 
should give railways to an essentially poor country, 
in which English engineers had already proved the 
ordinary gauge to be commercially impossible by 
costly, even ruinous experiments. 

But from English experience are obtained the 
data which govern colonial practice, and which 
guide Continental, and, especially American en- 
gineers ; and, upon the Festiniog Railway the only 
available experience as to efficient working of narrow 
gauge railways was to be obtained in this country. 
But although it is eight years since the change was 
first made upon that line, and although independent 
engineers have been independently working out the 
question of cheap railways, based on a reduction of 
gauge, ever since that time, it is only some two or 
three years since the great reform began to be 
seriously and systematically agitated, 

It is worth while reviewing briefly the part that 
the Festiniog Railway has really played in the 
matter of this railway reform we are considering. 





But for the energy displayed in bringing the capa- 
bilities of that line prominently forward, and show- 
ing all that it could do with efficient mechanical 
appliances, there would have been no experience, 
only theory to guide, and the question of re- 
duction of gauge in its general application would 
probably have been thrown back: for another ten 
years. So much has been talked and written about 
the Festiniog line, so much is it quoted everywhere, 
that the whilom slate tramway has been brought 
into a celebrity, unsurpassed even by the Great 
Pacific Railroad ; and it is this notoriety that leads 
many to unfavourable criticism, and to the publica- 
tion of their opinions, that the railway has been 
simply used as an advertisement to further personal 
interests. Itis urged among such that the traffic 
upon the line is small, that the freight is of the 
heaviest, most close-lying description, that all the 
gradients are in favour of the load, and that, under 
these circumstances, the duty it performs is simply 
proportioned to its size, whilst the special class of 
engines running upon it have everything notoriously 
in their favour for the production of good results, 
By this, and similar specious arguments, a certain 
number of conservatives, or those impelled by actual 
personal motives, misrepresent the ré/e of the Fes- 
tiniog Railway, just as much as do some of those 
holding other views, who, led by their exuberance 
of feeling on seeing what can be effected on a gauge 
less than 2 ft, wide, run off straightway, and cry out 
for 2ft. everywhere. , 

For its special duties the Festiniog Railway has an 
ample width; it has to convey but comparatively few 
passengers, and a considerable freight, measuring 
only some 15 ft. to the ton, which permits the rolling 
stock to be of the most simple description, so that 
the trucks upon which the slates are conveyed 
are small and low, while the passenger carriages 
are suited to the requirements of a somewhat 
primitive people. But for ordinary traffic, such a 
gauge would be utterly unfitted, the maximum 
width of vehicles that could be placed upon it 
would be insufficient for the purpose of general 
goods or passenger traffic, sbeaab ample engine 
power could be placed upon it to meet its utmost 
requirements. ‘Thus both unreasoning and un- 
reasonable advocates and opponents of narrow 
gauge, judge the Festiniog Railway in a false light, 
and fail to see that it was the only line in England 
upon which the problem could be worked out with 
anything like completeness, just as they fail to 
appreciate fully the importance of the results that 
have been obtained. It is true that all this time 
there existed a system of railways in Norway whose 
width had been carefully and judiciously selected 
with regard to the requirements of a general traffic, 
that there the question had been worked out 
thoroughly upon the most economical model. But 
except from the written and published data as to 
the performances and capacity of these lines written 
by their able engineer Mr. Pihl, those railways were 
unavailable for the advantages of experience. Add 
to this that the traffic returns in that country are 
too slight to afford any idea of the ultimate capacity 
of a narrow-gauge railway, and that the engine 
power employed was proportioned to the traffic 
necessities, and it will be read'ly understood why it 
was impossible to obtain ultimate data. On the other 
hand, the Festiniog Railway lay close at hand, with its 
steep gradients running down towardsits Portmadoc 
terminus, and its sharp curves, giving ample oppor- 
tunity for conducting: experiments inseparably con- 
nected with the subject. Moreover, the single element 
wanting had been supplied, thanks to the energy of 
Mr. Spooner, the superintendent of the line, and 
Fairlie engines were running on the road, and 
proving by their daily practice how large an amount 
of work could be done upon the tiny pair of rails 
with its heavy inclines and its narrow sweeps. Had 
the railway been 3 ft. 6 in. wide instead of a trifle 
less than 2 ft., half the ridiculous statements and 
assertions that have been made concerning it, and 
those_connected with it would probably have been 
spared, 

Developed, then, as it had been by Mr. Spooner 
and Mr. Fairlie, the Festiniog Railway became a per- 
fect experimental line, but nothing more. None of 
those connected with it have claimed more than 
this, it is only opposing argument and foolish advo- 
cacy that have endowed it with an undue import- 
ance. Nevertheless this little line was the cradle 
of the great enterprises now springing up on all 
sides. In 1869 the Russian Government, which 
had in some degree made itself acquainted with 
what had been done upon the railway, in- 
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structed the Minister of Public Works to invite 
Mr. Fairlie to visit St. Petersburg, to obtain in- 
formation from him as to the capacity of his en- 
gines, and the experience which he had derived from 
the working of the Festiniog line. The result of 
this interview was the appointment by the Emperor 
of Russia of a Commission instructed to proceed to 
England, and investigate the truth of the favour- 
able statements made in Mr. Fairlie’s report. The 
Commission arrived here, as will be remembered, 
the president being the Count Alexis Bobrinsky, 
and the members various eminent Russian engineers, 
who, together with General Sir W. Baker, Captain 
‘Tyler, and others, visited the Festiniog Railway, 
and took much trouble to satisfy themselves, not 
only as to the truth of the statements which had 
been made to them, but also with regard {o the re- 
lative elliciency for general trallic of cheap lines 
based upon the experience given by the Festiniog 
Railway with its special duties. We need not 
refer now at any greater length to these pro- 
ceedings, it is sufficient to reming ouf readers that, 
guided by what they had seen, ;ortified also with 
the experience of the 3 ft. 6 in. Norwegian system, 
the Russian Commission returned to St. Petersburg, 
and submitted such a report, that, during the follow- 
ing May, after the matter had been discussed at a 
convocation all the leading scientific men in 
Russia, the Emperor decreed the immediate con- 
struction of the Imperial Livny Railway with a 
3 ft. Gin. gauge, commencing at or near the 
Vierhovia station on the Orel and Eletz railway, 
and terminating at Livny, a distance of 39 miles, 
‘The works were set in hand last summer, and com- 
pleted the November following, despite the un- 
usually inclement season of last winter, ‘This rail- 
way was not, however, opened to the public till last 
March owing to a delay in the delivery of the roll- 
ing stock and engines. 

The energetic action taken by Russia in this 
question was due entirely to the experience obtained 
in Wales, and the same may be said with regard to 
the decision more recently made upon the future 
gauge for India; in consequened of the reports of 
Captain Tyler and those members of the Indian 
Council who accompanied the Russian Commission, 
the Secretary of State for India forwarded to that 
country the responsible statements which had been 
brought under his notice, The result of this action 
was, that another Commission was sent to Wales, 
consisting chiefly of the leading engineers and others 
connected with the Public Works Department in 
India—of the number we may mention Colonel 
Strachey, Colonel Dickens, Mr. Stanton, Mr. Luard, 
&c., besides Mr. Rendel and others. Here experi- 
ments similar to those which had convinced the 
Russian Commission were repeated, and the results 
with reference to the Indian engineers were much the 
same. Colonel Strachey, Colonel Dickens, and Mr. 
Rendel reported, as may be remembered, in favour 
of a gauge 2 ft. 9in. wide, whilst Mr. John Fowler, 
taking up the question on a broader basis, in fact, 
the basis upon which we have always argued this 
question, came to the conclusion that the balance 
of advantages rested with a gauge 3% ft. Gin. wide. 
The three first named gentlemen, however, who had 
been instructed to report, struck with the capa- 
bility of the Festiniog Railway, expressed their 
conviction that a gauge but little exceeding 2 ft. 
would be suflicient for Indian requirements. But 
guided by mature consideration, they advised the 
adoption of 2 ft. 9in. as the new Indian standard. 
Supreme decision alighted between these two re- 
commendations, and established 3 ft, 3in, as the 
future Indian gauge. Indisputably this result was 
brought about by the previous action of the Russian 
Commission, and the facilities afforded by the 
Welsh line. 

So far we have shown that in two vast countries 
where established gauges previous'y existed, and in 
one of which, at least, there flouris.red, directly and 
indirectly, in the shape of opposing acting resident 
engineers, and opposing consulting engineers at 
home, the most violent antagonism, the new system 
has taken a firm footing, and must without doubt 
be extended rapidly during the next few years. 

We next pass to our remote colonies of Australia 
and New Zealand and to the United States. In the 
former, as we stated last week, the keenest agitation 
exists on the subject of narrow-gauge railways com- 
bined with the most earnest determination of over- 
throwing the existing practice which has proved 
absolutely ruinous to the interest of the colonies. 
In a country of such vast distances as Australia, a 
country thinly settled, for the most part agricultural, 
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where favourable localities are either widely sepa- 
rated from each other or from commercial centres, 
railway communication means life, the absence of it 
and paralysis, Yet it is as impossible in 
Australia, as it was proved to be in Norway, to 
construct the old types of railways. The English 
experience of to-day gives to the colonists that which 
they require, in exchange for the stereotyped 
practice of an antiquated professional generation. 
Here, again, Festiniog Railway experience has done 
its work so completely and _ satisfactorily that 
already the broad gauge engineers engaged in 
Australia must resign their posts, or fall in with 
the inevitable changes. 

And if this determination be so conspicuous at 
the Antipodes, it is no less strongly marked in the 
United States. Already there exists there a railway 
system for the most part of the ordinary gauge of 
many thousand miles, but this extent, vast as it 
is, covers but a small portion of the country 
network. In the Eastern and 


stagnation 


have been built—main lines and branch lines—the 
necessity of a sub-system is urgent. ‘The state 
of Massachusetts is seeking to obtain a Bill authoris- 
ing the construction of narrow-gauge roads, and} 
its example will be followed by many other States. | 
But in the western parts of the Union, not! 
to speak of California, where the system is so} 
thoroughly established that the present standard 
will soon become the exceptional gauge, the neces- | 
sity for such roads is most keenly felt. and most | 
earnestly advocated. Vast tracts of land now lie| 
idle, they require only occupiers to swell the revenue 
of the country. Such lands may be rich in tim- | 
ber, in soil, in pastures, in minerals, but lying far | 
removed from railway communication, they now 
form but so much fallow wealth. ‘To unite such} 
districts with the town centres, and the seaboard, 
to place them within the reach of colonization, and 
to enable them to obtain supplies, and to export 
their produce, in such a manner as would encourage 
emigration, can only be effected by the cheapest of 
cheap railways. It is no wonder, then, that the 
American engineer seeing the practicability of such 
lines, hesitates but little in embarking wholesale | 
into ventures that are sure of success. That they | 
have not at an earlier date adopted narrow-gauge 
railways to a large extent, may be explained by the 
fact, that in any radical change the American en- 
gineer looks to England for guidance, but having 
once seen a problem, whatever it may be, worked 
out, he puts it into rapid and extensive execution, 
whilst we, more soberly, are thinking of it, 

We have thus sketched the history of narrow- 
gauge railway reform, a reform which, as it involves 
that evil so terrible to old-fashioned engineers—a 
break of gange—has been, according to Mr. Bidder, 
‘conceived in ignorance and maintained in folly,” 
and,we have seen how this same ignorance and folly, 
having infected the best engineers’ brains in Russia, 
has spread to India, has become malignant in 
Australia, now rages in America, and that this 
radical epidemic has spread from the little spot in 
the Welsh hills. It remains to be seen who are the 
real agents in bringing about the change which is 
so largely superseding the empirical 4ft. 84 in. 
gauge, and has, to all intents and purposes, taken 
the place for future works of the uselessly extra- 
vagant 5 ft. Gin. Indian gauge. 

So quietly has Mr. Carl Pihl proceeded with his 
work of providing Norway with railways suitable 
to her means, that little or nothing would have be- 
come known to the public as to the doings of that | 
able engineer but through the influence of this 
journal, and even after we had made known to| 
every one that his system of narrow-gauge lines 
was perfectly successful, but few English en-| 
gineers, and less continental ones, have had the | 
opportunity, or taken the trouble, to avail them- 
selves by personal observation of the experience 
there to be obtained. 

On the other hand, the chiefs of the whole rail- 
way world are individually acquainted with Fes- 
tiniog, and on that imperfect, because entirely 
special line, they have seen and been able to judge | 
for themselves. 





But this railway, for the purposes | 
of estimation and comparison, would have been as 
useless in its early steam days as it was when horses | 
toiled up and down its gradients with the slate 
trolleys, had not the special locomotive appliances | 
which have helped to make it celebrated been added | 
to it. It was the addition of those engines a 





few years ago that first brought Mr. Fairlie into' 
connexion with the railway, and gave him the occa- | 


| authority in America, 


sion for learning the real capacity of a small line, as 
well as the full advantages of his system of engines, 
What the general advantages of these latter are 
we have too often and too fully considered to 
repeat here; all that is necessary to say now is 
that without them extremely narrow gauge rail- 
ways cannot be efliciently worked, and no line 
ean be worked up to its full capacity. Having 
by years of labour established the fundamental 
principles of his system, Mr. Fairlie commenced the 
work which is now so fully crowned with success 
At public meetings, in private gatherings, before 
scientific societies, in the press at home and abroad, 
he laboured to show the evils of the existing system, 
the possibility of an improved one. In one form or 
another he has continued this work for nearly eight 
years, and his contributions to railway literature 
on this subject are now more read, more considered, 
and more quoted than that of any other author or 
authors. by unceasing work against unceasing 
opposition he has fought almost unaided in the 
cause, and though he commanded a limited audience, 
and had brought over a few earnest thinkers, it 
was only after the visit of the Russian Commission 
that his success began. In that act he had done more 
unhelped than any combination could have hoped to 


do. A prophet is without honour in his own country, 


and in St. Petersburg he received the consideration 


and attention denied him here. The conclusions of so 


important a Commission stirred the Indian Govern- 
ment, and this time Mr. Fairlie, who had made the 
Festiniog line that which it is, obtained a partial 
hearing, his presence being necessary on the occa- 
sion of the inspection. ‘That he was not consulted 
after having been made use of, was unfortunate, 
but perhaps natural; but by this time the almost 


| incredible quantity of essays, letters, and informa- 


tion he had circulated abroad, began to take effect, 
and at the present time it is scarcely possible to 
read any newspaper published in Australia or the 
United States without a reference to himself or his 
work. In the latter country especially, beyond the 
information obtained from our columns relative to 
the Norwegian lines, his writings on the subject are 
quoted to the exclusion of anything else. His ad- 
vice is sought from almost every state in the Union, 
and to-day he is the one great English railway 
The acknowledgment still 
withheld here is freely accorded to him on the 
other side of the Atlantic; it may be because 
American engineers hail with alacrity any one who 
points out new truth, and shows the way to pro- 
gress; it may be because, in the United States there 
exists none of that jealousy and mistrust towards a 
foreign engineer which, with some few exceptions, 
have been the sole recognitions accorded by English 
engineers to Mr. Fairlie in this country. In fact it 
is scarcely too much to say that there are no narrow 
gauge undertakings incorporated in the States with- 
out his direct advice and assistance, whilst his views 
are accepted both in relation to his engines, and 
also to the special gauge of 3ft., which he has 
made his own, and which is now well known as the 
‘‘ Fairlie gauge.” j 

In Russia, the principles he has advocated have 
been entirely followed, with the exception that the 
width adopted is that of the Norwegian standard. 
in all other respects the Livny Railway is essen- 
tially a cheap line, with steep gradients and sharp 
curves. Upon it the Fairlie engines are at work, 
developing results which surpass the greatest ex- 
pectations of the Russian engineers who recom- 
mended them, and who are unanimous in their 
opinion that to insure a complete railway success 
in this country the whole of the new network of 
lines must be worked by them. The soundness of 
the policy advocated by Mr. Fairlie will be further 
tested by a series of trials, made by an Imperial 
Commission, upon the result of which the full 
adoption of his engines for Russia will depend. 
These trials we shall shortly publish ; meanwhile 
we may say that the experience already obtained 
has brought the matter to a foregone conclu- 
sion. 

Thus in America, Russia, and Australia, we find 
that at present Mr, Fairlie meets with just appre- 
ciation, always excepting the babbling jealousy of 
a few engineers in the latter colony who are fight- 
ing a bad cause to the last. And the time cannot 
be long distant before in this country, also, he 
must receive a fair acknowledgment of his 
labour. To depreciate at first, and afterwards to 
attempt to appropriate, isa human failing, and in 
the full consciousness of this we have, as we stated 
at its commencement, written this article We 
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have not written to aid Mr. Fairlie; there was 
a time when he needed help, and it was freely 
rendered by ourselves and by our contemporary, 
The Engineer, but that time has passed now; the 
principles of opposition against him, “ conceived in 
ignorance, maintained in obstinacy,” as Mr. Bidder 
would say, are passing away; and to-day Mr. 
Fairlie has attained more than a realisation of his 
expectations and his hopes. He has achieved 
popularity and success to an exceptional degree, 
and can well afford now to wait till opposition shall 
be converted into applause and—imitation. 

But despite the clearest and most incontrovertible 
facts, there will not be wanting those who, in the 
course of a short time, will urge their right to be con- 
sidered as the authors of the railway reform we have 
been considering. But these will walk in a false 
light, and talk under false pretences; and it is 
certain that so long as this article shall be read, so 
long as it shall continue in existence, it will remain 
an unimpeachable testimony in favour of the man 
who has devoted the best years of his life to the 
establishment of narrow-gauge railways, and has 
won success. 


THROUGH THE EUPHRATES VALLEY. 

‘THE question of the construction of a line of rail- 
way connecting the Mediterranean Sea with the 
Persian Gulf, as an improved means of communica- 
tion with India, is one that has practically been be- 
fore the country for upwards of forty years; it has 
already on a former occasion received encourage- 
ment from the English Government, and it is with 
no small degree of satisfaction that we find that it 
is again to be considered in Parliament, in all its 
details, by a Select Committee. The early history 
of this route as a passage between Europe and 
India has so recently been reviewed in these pages 
(see ENGINEERING, page 34, January 13th, 1871), 
that it is not necessary to go over that ground 
again. In the discussion on the subject which took 
place in the House of Commons on Friday last, 
some of the leading characteristics of such an alter- 
native route to India as the one proposed were dwelt 
upon, but owing to the readiness with which Go- 
vernment consented to the appointment of a Select 
Committee, doubtless many valuable opinions on the 
subject remain unrecorded which would otherwise 
have been then advanced in favour of Sir J. Jenkin- 
son’s proposition, Whether this motion had its 
origin in a desire to support any particular project we 
are unable to say. In our minds the subject is one 
of imperial importance to this country both in a 
political and military sense; it was also shown in 
the discussion last week that England had a large 
interest commercially, first, in its construction, and 
subsequently in its use, and that to such an extent 
that some pecuniary assistance towards its estab- 
lishment seemed to be justifiable, although most of 
the speakers on the subject appear to have been 
adverse to the giving of a guarantee for the cost of 
its construction. 

Although certain Members of Parliament appear 
to have been in favour of limiting the scope of the 
investigations to be entered into by the Select Com- 
mittee, it is to be hoped that no such restriction 
will be placed upon them, for the necessity or ad- 
visability of constructing a new highway to India 
depends, not upon one or two considerations, but 
upon all the points that may be advanced for or 
against it. India is now, perhaps, of as much im- 
portance to England as England is to India, and 
any means that can be devised for bringing these 
two mutual dependencies nearer together, must be 
of considerable advantage to both of them. Now 
it has been shown that a railway connecting the 
Mediterranean Sea with the Persian Gulf, would 
shorten the actual travelling distance by 1000 miles, 
and the time of transit by one week. So direct, 
too, is the route, that a straight line drawn from 
London to Bussorah, passes through the very 
country that would be traversed by the proposed 
railway. As regards the actual route to be taken, 
much must, of course, depend upon the results of 
actual surveys of the alternative lines that have 
been proposed. Mr. W. P. Andrew has long been 
a strong and consistent advocate for the Euphrates 
Valley line, and, it must be admitted, that it is in 
a great measure due to his energetic perseverance 
in advocating his pet scheme that the subject is now 
likely to enter upon another phase. Amongst the 
many disadvantages of the Euphrates Valley route, 
it possesses this one special advantage, namely. 
that it has been surveyed throughout its entire 





iength, which is more than can be said of any other 
line. Asa through route only, it might perhaps 
be as good as any other, but through traffic alone 
is not likely to prove remunerative for a line of 
railway 850 miles in length, which should, therefore, 
be carried as much as possible along, or near to, 
the natural course of the trailic of the country 
through which it is to pass. ‘Taking for granted 
that it will be considered preferable to have the 
western terminus of the railway on the Mediterra- 
nean rather than on the Black Sea, the valley of 
the Tigris presents many advantages over its sister 
valley for a railway route, possessing, as it does, 
many important towns between which there 
exists a considerable amount of traflic already 
in existence, and it now forms the commercial 
highway across that part of the country. That 
the Tigris route is of more importance commer- 
cially than the line of the Euphrates has already 
been sufficiently acknowledged by the construction 
of the telegraph line in that direction, and it would 
be but’ a rational conclusion that, from a commer- 
cial point of view, the telegraph and railway should 
follow the same route. From political or military 
considerations it would also probably be found de- 
sirable to follow the most populous and frequented 
toute ; but the questions as to practicability and 
cost can be substantially determined only upon 
actual surveys, although the probability is that the 
existing trade route has been formed, to some 
degree, from the natural advantages for traflic pre- 
sented by the line of country which has now for 
many centuries maintained its existence. ‘The 
physical difficulties of the proposed railway: must 
form a not unimportant point for consideration, as 
upon it so many other questions depend, and no in- 
vestigation can be complete that is not based upon 
this as one of primary importance. 

It would hardly be wise to leave out of con- 
sideration the question of cost, and probable re- 
muneration of any proposed line that may commend 
itself to the Seleét Committee upon other grounds, 
Whatever be the character of the railway to be 
constructed—whether of broad or narrow gauge, 
of single or double line of way—these questions 
will be unaffected in principle, for the, line that is 
best for one class of railway will most likely to be 
found—with very trifling variations—to be best for 
the other. Advocates for both broad and narrow 
gauges will doubtless put in an appearance before 
the Select Committee ; their differences of opinion 
will, however, only have a relative effect as regards 
the relation of probable returns to capital outlay, 
which must,.under any circumstances, be more 
favourable to the narrow gauge advocates. ‘This, 
however, is a detail, which, though it cannot be 
entirely overlooked by the Committee as affecting 
the probability of the line being taken up by 
capitalists, may in a great measure be left for 
ultimate determination. With regard to cost, and 
the means of constructing any line that may be re- 
commended for adoption, it was originally estimated 
that the Euphrates Valley line would cost about 
eight millions sterling. ‘That was before the days 
of narrow-gauge lines. Mr. Fairlie has, in a recent 
letter to the Zimes, set down the probable cost of a 
3 ft. line at 4,000,000/., or an average of about 
45007. a mile. On the 27th of September, 1856, 
the Earl of Clarendon forwarded a telegram to the 
chairman of the Euphrates Valley Railway to the 
effect that it was expected that the Sublime Porte 
would guarantee 6 per cent. on a capital of 
8,000,000/. for a railway from the Mediterranean 
Sea to the Persian Gulf (see the Zimes newspaper 
for the 21st of November, 1856), and the Turkish 
Government appears to be still favourable to such 
a project, which could not but greatly affect the 
prosperity of the country. Without the aid of some 
Government assistance—whether in the shape of a 
subsidy, or guarantee either of cash, or, what would 
be an equal equivalent, of a certain amount of 
traffic—it is not likely that funds will be easily 
obtained for such a large undertaking. If, 
however, the Sublime Porte could be induced 
to offer a small guarantee, and our Govern- 
ment to promise the Indian mails and a certain 
amount of traffic annually there ought to be no 
difficulty in carrying out any project that the Select 
Committee may ultimately recommend. If any 
railway to connect the Mediterranean with the 
Persian Gulf can be constructed for, say, 5,000,000/., 
and be maintained only by its own traflic, without 
giving any return for capital, it would surely prove 
a more remunerative scheme for this country than 
doing away with purchase in the army, and as such 


we commend it to Mr, Lowe as an item for his next 
budget. : 

The whole question of course turns upon the im- 
portance. of improving our means of communication 
with India. It has been shown thata railway con- 
necting the Mediterranean with the Persian Gulf 
would lie in the most direct line between this 
country and India. Having its termini on two seas 
it could easily be held and defended by our navy, 
which would be very important in the event of any 
disturbance on the part of Russia on our Eastern 
frontier, or in the event of our being suddenly and 
unexpectedly called upon to carry out our treaty 
obligations with respect to ‘Turkey. 


STEAM ON CANALS. 

PuBiic attention in America has, during the last 
few months, been thoroughly awakened to the im- 
portance of utilising toa further extent than has 
hitherto been done, the great system of canals and 
water-ways which, previously to the introduction 
of railways, was the sole available means of trans- 
porting freight, and of rendering the carriage of 
agricultural produce and other similar bulky and 
comparatively low-priced material possible. With 
the first introduction of railways, public interest was 
diverted from canals to the new and more expedi- 
tious mode of transit; but although this was the 
case, and though the railways, of course, were 
dangerous, and highly endowed competitors. of 
canals, the trade on the latter increased from year 
to year. But from that time to this, although 
inventors, for the most part unpractical, brought 
forward many new schemes for superseding 
the primitive method of boat propulsion on 
canals by horse power, nothing effective has 
been achieved, and to-day the same costly, slow 
method of haulage is employed, as was used in 
the first days of canals.” Doubtless, had it not 
been that mechanical energy and labour were con- 
centrated in the development and extension of the 
railway system, horse traction would long ere this 
have been abandoned, The question has, however, 
been at last seriously discussed, and the New York 
legislature has interested itself in the matter, com- 
petition trials have been organised, and before the 
end of the summer, it is probable that some one 
system or other will have been recommended for 
adoption, and a real start will be made in introduc- 
ing upon canals a means of mechanical propulsion, 
by which their usefulness and capacity will be in- 
creased,’ and the cost of carriage greatly reduced. 

A similar condition of things such as we have 
described holds good in England, except that no 
special interest in the matter of canal navigation 
improvements is being aroused. Yet here, far more 
than in the United States, is there a field for much 
work and large profits, Railways, it is true, in the 
minds of the public, have utterly eclipsed canals ; 
many have, in fact, been closed, others filled in, 
whilst more might be abandoned for any use that 
they are. But these are only the exceptional cases. 
A very large and profitable canal mileage exists 
on which freight is conveyed, slowly and steadily all 
the year round. When it is considered what an 
enormous trade is carried on in the conveyance of 
the bulky, weighty freight, the value of which 
would be swallowed up if carried on a railway, and 
which can be delayed upon the road without incon- 
venience, it will be readily conceived that canals 
to-day play a most important part. Yet nothing 
practical, nothing suitable for universal adoption, 
had been introduced for the propulsion of the legion 
of boats that carry the freight, and horses or men 
wearily tow them along the banks, descendants, 
possibly, of the horses and men who towed the 
barges during the last century. 

It is true that within certain limits steam power 
has been applied to boats, tug-boats especially, and 
these may be constantly seen, hauling their train 
of barges after them. But what has been done 
in this direction, has only been don¢ under pro- 
test as it were, and for regular work the employ- 
ment of tugs upon canals is clumsy, awkward, in- 
convenient at locks, and destructive to the banks 
and bed of the canal. Indeed, this last has been 
one of the insuperable objections always raised 
against the use of steam. Not only is the wave 
created by the motive power, be it paddle or screw, 
highly injurious, but the wash raised by the train 
of boats behind, produces effects equally destructive 
to the sides, 

What is required, therefore, is a power very 
cheap, very easily handled, self-contained in each 
boat, so that the inconveniences and delays at locks, 


























460 


ENGINEERING. 








[JUNE go, 1871. 





unavoidable when a train of barges is hauled, may 
be prevented. Moreover—and this is the great 
int—it must be quite harmless to the banks or 

»ttom of the canal. Speed is of a secondary im- 
portance, four miles an hour being the maximum 
that need be desired for continuous travel. To 
combine these conditions has been the aim of all 
practical men who have turned their attention to 
the subject; but hitherto the results have been un- 
satisfactory. 

Whether the coming competition trial at New 
York will bring forth any good results we cannot 
say ; certainly some clever combinations will be 
tested, and among them we believe that one of the 
best, if not the best, will be the arrangement de- 
vised by Mr. T. Main, and described by us recently. 
By cutting a channel under the bow of the boat, 
which gradually tapers in depth aft, until it dies 
away, and, placing a screw of special construction 
in the deepest and most forward part of the channel, 
he provides against any lateral water wash of the 
south, whilst the indraught gradually spreads itself, 
and is lost, without injury to the. bed of the canal. 
A small engine and boiler provide sufficient power 
for driving the screw. 

But even if this arrangement should work, as it 
a to work, perfectly, it remains to be seen 
iow far economy is secured, by the introduction of 
steam propulsion in water haulage ; in America this 
saving is considerable, and undoubtedly there ap- 
pears no reason why it should not be equally de- 
cided in England. ut if all other difficulties were 
removed from the path of this most important sub- 
ject, the opposition which the innovation upon 
the practice of generations would meet would 
probably be considerable. Not with the engi- 
neers, managers, and owners of canals, who will 
quite readily appreciate advantages when they can 
be guaranteed, but on'the part of the canal popula- 
tion, a class of little intelligence, but of much 
physical energy, and these would probably evince 
their disproval of a change, demonstratively. But 
then mere mechanical opposition always runs its 
course, yielding at last to advancement; and the 
opposition to efficient steam navigation on canals 

will prove eventually no exception to the rule. 








THE SIEGE OF PARIS.* 
Foop anp HyGtene. 

Pursuing our review of the principal industrial 
applications improvised to meet the special neces- 
sities of Paris during the investment, we propose 
now to describe some of the means employed to 
preserve the available and ordinary articles of food, 
the new methods of preparation, and also the utili- 
sation of substances not generally consumed, but 
the employment of which was rendered necessary 
by the circumstances and the privations attending 
the siege. ‘The supply of animal food introduced into 
Paris before the investment, consisted principally 
of droves of sheep and oxen, but only a small 
number of calves, since it would have been neces- 
sary to appropriate for their support the milk, 
which was insufficient for the wants of the be- 
sieged inhabitants. The supply of pigs was also 
scanty, the season having been unfavourable. ‘The 
animals thought fit to endure the hardships of the 
situation were reserved for the supply of fresh 
meat. ‘Those which the fatigue of travel or other 
causes had rendered unpromising were immediately 
slaughtered and their flesh was submitted to various 
methods of preservation. This task was given to 
persons of long experience, who conducted the 
necessary Operations on an immense scale. 

The Appert process, which for a long time past 
has supplied the marine with salt provisions that 
will keep for several years, was extensively used. 
Better still were the ready prepared viands of 
Messrs. Ozouf and Couder, the excellent quality of 
which was universally acknowledged. However, for 
so large a population, the authorities preferred pre- 
serving the meat raw, so that each consumer might 
cook it according to his fancy. ‘The preparation of 
cooked meat was left to private enterprise, and these 
preserved meats were welcomed by the people in 
spite of their high price, indeed, it is with a feeling of 
grateful remembrance not unmixed with solemnity, 
that we recal the opening of the tin boxes contain- 
ing beef § la mode or roasted sirloin on those days 
when friends unexpectedly dropped in, orthe rations 
of horse meat far too small, were eked out with these 
occasional luxuries. To preserve the raw meat 





* See page 333 of the present volume. 





three processes were employed. ‘The first was 
simply salting such as is employed in sea-port 
towns for the use of the marine. M. Cornillet or- 
ganised special works near the slaughter-houses of 
Grenelle for the application of the salting process. 
Meat thus treated will last long unchanged, but 
before cooking it must be thoroughly soaked, and 
even then it cannot be considered as very nourish- 
ing. The process of Mr. Wilson, an Irish in- 
ventor, consisted in salting the meat to a smaller 
degree, sufficiently, however, to preserve it for acon- 
siderable time, and it formed a satisfactory mean 
between the fresh and salt provisions. Other works 
were established in the neighbourhood of the 
slaughter-house of La Villette, the staff of which 
was brought from Ireland. The animals were al- 
lowed to rest some time before being slaughtered, 
and after they had been killed the greatest care was 
taken to prevent any germ of decomposition being 
deposited upon them. 

The meat was first dried by a moderate salting, 
and salt was also placed in incisions which were 
made in the thickest parts; it was then placed in 
the curing house, where the temperature was 
maintained below 10° centigrade by means of ice. 
These two modes of salting were applied to the 
best of the cattle and the horses, but they were not 
found suitable for mutton, which adds to the salt a 
large quantity of liquid, and completely destroys 
the meat. For preserving mutton the process of 
M. Gorges was employed, which consists in sub- 
mitting the meat, after it has been cut in pieces, to 
a bath diluted with chloric acid, and then to a 
second bath containing sulphate of soda. The meat 
is packed in tin boxes sprinkled with sulphate of 
soda, the boxes are then soldered down. It is the 
sulphuric acid, generated by the mixture of the 
acid and the sulphate of soda, that preserves the 
meat. To remove all disagreeable flavours gene- 
rated by this process it was absolutely necessary, 
before cooking, to soak it for half an hour in luke 
warm water, and afterwards to expose it to the air 
for one or two days. 

The slaughtered animals supplied many valuable 
products in addition to their flesh, which it was 
necessary to turn to account. In the first rank, 
were the bones, of which the greater part are gene- 
rally sold for utilisation in different branches of in- 
dustry. When bones are exposed to the action of 
chlorohydric acid they lose their calcareous element, 
and there remains only a soft elastic substance, the 
primitive form of bone, that is to say, gelatine. It 
was a long subject of discussion whether this sub- 
stance afforded nourishment or not. Some, relying 
on the fact that it contained 50 per cent. of oxygen, 
maintained that it would supply the place of meat, 
while others contended that all alimentary value 
was lost, and brought forward as example instances 
of animals which had died of inanition yet had been 
allowed unlimited quantities of gelatine. 

The general opinion was that this substance was 
available for food, but that it did not contain 
sufficient nourishment, when used alone, to support 
life, but it was necessary to utilise to the utmost 
the enormous quantity of bones and cartilage 
furnished by the animals slaughtered during the 
siege. 

The Ministry invited special attention to this 
question,’and four manufactories were put in opera- 
tion to form the bones into gelatine, and to furnish 
the soup obtained from them for distribution to the 
peor at the municipal canteens. ‘The bones were 
steeped in chlorohydric acid, to which four or five 
times the quantity of water had been added. ‘The 
lighter bones lost their calcareous properties in two 
or three days ; the larger and thicker ones required 
steeping eight or ten days. After being drained 
and washed, the bones were placed in a weak solu- 
tion of soda, then washed freely with water, the 
sulphuric acid preserving them from decomposition. 
It was unnecessary to dry the softened results. 

MM. Badois and Duchesne, struck with the 
difficulty of regularly rationing a sufficient quantity 
of the soup at first made with this material to meet 
the demands of the people, proposed to manufacture 
a jelly, which, dissolved in hot water, would pro- 
duce immediately, with a saving of time and 
material, a broth containing the properties of 
animal and vegetable food, They called it bouillon 
solide. Instead of removing the calcareous por- 
tions of the bone by chlorohydric acid, they ex- 
tracted the animal matter from the bone by means 
of a digester—a process already used by Papin, 
and brought to perfection by Darcet. The bony 
tissue was submitted to the action of steam at a 





little above atmospheric preasure, to remove in the 
first place the fat with which it is impregnated, and 
then the gelatinous portions, which are afterwards 
condensed. This operation could be carried on 
more rapidly, and the product was purer and less 
highly coloured, if instead of steam, hot water 
was employed, under the necessary pressure. The 
temperature was raised from 106° to 125°, or even 
130° centigrade, corresponding to 24 and 2? atmo- 
spheric pressures, 

The apparatus employed consisted in a cylindrical 
digester, 23 in. diameter and 39 in. high, revolving 
horizontally upon trunnions ; through one trunnion 
the steam was brought to the lower part of the 
apparatus ; by the other trunnion water was intro- 
duced, which flowed into the upper part of the 
machine. ‘The bones, properly washed, were placed 
in the cylinder ; the steam first melts the fat which 
flows from the lower cock; water is then intro- 
duced, and in a very short time the dissolved gela- 
tine is withdrawn from the same cock; it is 
concentrated in a steam boiler, and mixed with 
an infusion of celery, or other highly flavoured 
vegetables. Exposed to the air it solidifies, and in 
that form is available for canteens or for general 
sale. Thirty grammes of this concentrated essence 
dissolved in a pint of hot water, made a soup sold 
for 24d. at the canteens. The importance of this 
manufacture of solid soup may be seen from the 
fact that during the siege of Paris 6600 lb. were 
daily produced, which afforded 200,000 rations of 
half a pint each. After the Liebig extract was 
consumed, boxes of the solid soup were much in re- 
quest, and became an important article of trade ; if 
its flavour and nourishing properties were not of 
the highest order, it was of immense service to the 
Parisians, deprived as they were, ina great measure, 
of animal food during the latter part of the invest- 
ment. 

After having utilised the bones, there remained 
the fat. ‘The horse presents in the various parts of 
its tissue and bones several varieties of fat—some 
liquid, like olive oil, others resembling butter in 
consistency, and all free from any disagreeable 
odour. These substances were used for culinary 
purposes when the oil and butter were exhausted. 
‘The extraction of the fatty matter was conducted 
as follows: The adipose tissues separated from the 
laming, were bruised between the fluted rollers of 
a crushing mill, which tore the cells in a temperature 
of about 100° centigrade, when the fluid fat exuded, 
the contraction of the tissues aiding the expulsion 
of the grease, The marrow was either extracted 
from the bones, or they were crushed and thrown 
into warm water, and the fat afterwards collected ; 
no further process being required to render it fit 
for use. ‘The bones of sheep and oxen also yielded 
fat, but it retained a slight odour, suggestive of its 
origin. 

A skilful and active manufacturer, M. Dordron, 
partly succeeded in removing this flavour, by steep- 
ing the fat in a warm infusion of alkali. This pre- 
paration was sold during the siege under the name 
of “ Parisian butter,” which was much improved 
by mixing it with horse fat. 

Another experiment to produce a substance for 
supplying the place of butter was tried, by mixing 
suet and colza oil. ‘The disagreeable taste and 
odour of these materials were partly removed by 
exposing them to the action of a fine water spray. 
The vapour which arose carried off in a measure 
the volatile acid causing the nauseous odour. The 
Parisians use pig’s blood in the manufacture of black 
puddings, but the blood of oxen was, previous to the 
siege, only employed in refining sugar, thanks, how- 
ever, to the exertions of M. Riche, the blood of both 
oxen and horses was turned to account, and the re- 
sult formed a welcome addition to the scanty fare 
of the besieged. Sheep's blood does not coagulate, 
and could not be applied to the same purpose, but 
mixed with rice and fat, and spices, it was baked in 
earthen pans. 

The offal, heads, feet, tendons, and entrails were 
eaten, but as that is a question pertaining to the 
kitchen rather than to any industrial inquiry, we 
leave the cooking of them and its results to our 
readers’ imagination. An enormous quantity of 
sugar, both raw and refined, had been stored up in 
the .city the sugar itself, sweetmeats, candied 
fruits, gingerbread, jellies, and were all eagerly 
sought for, One manufactory alone, usually en- 
gaged in export trade, supplied 4,500,000 Ib. of 
sweetmeats. Large quantities of dried albumen, 
used in printing calicoes, are fabricated in Paris. 
This is obtained by drying the white of eggs ata 
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temperature of 35° centigrade; itisadry trans- 

arent substance of a yellowish colour, and can be 
ong preserved. After the investment a large quan- 
tity of albumen was discovered, equal to 8,000,000 
eggs, which could not be applied to the accustomed 
use, M. Barral proposed to dilute the albumen in 
six times its weight of water, thereby producing a 
substance analogous to the white of egg, and well 
suited for culinary purposes, 

We have now indicated the principal manufac- 
tures called into existence by the exigency of the 
times, reserving for a special notice the operations 
connected with the preparation of flour and bread. 
We will now say a few words on the sanitary ap- 
pliances rendered necessary by the investment. 
‘Taking into consideration the presence of 2,000,000 
inhabitants, the exceptional number of animals re- 
served for food, the difficulty of preserving cleanli- 
ness and health will at once be seen, which difficulty 
was further increased by the enemy’s occupation of 
all the suburbs, at a short distance from the en- 
ceinte, which rendered the removal of the night 
soil, drain-water, offal, and household rubbish a 
matter of great difficulty. Generally speaking night 
soil is taken away in carts, conveyed to La Villette, 
and there passed into drain pipes at the sewer of 
Bondy, part being converted into dry manure, 
while from another part sulphate of ammonia is ex- 
tracted. ‘The remainder not utilised is conveyed by 
a drain into a sewer, and discharged into the Seine 
at St. Denis. It was found necessary to cut the 
conduit leading to the sewer at La Villette, and 
establish a direct communication with the discharg- 
ing drain pipe. ‘The quantity was also reduced by 
removing only a portion of the night soil. In 
houses provided with the separating apparatus in 
the closets, the liquid manure flowed into the drains, 
the solid, collected in sewers, remained there several 
days before being conveyed to La Villette. To- 
wards the end of the siege, the number of horses 
and cattle being greatly diminished, the manure 
was conveyed into the nearest drain. By these 
means the solid sewage amounting daily to 1500 
cube metres was reduced one-half. Foul water 
was discharged into the Seine by the ordinary drain 
pipes. ‘The quantity of drinking water was di- 
minished by nearly two-thirds in consequence of 
the cutting of the Canal of Oureq and the aque- 
duct of Dhuys by the enemy. The daily flushing 
of the gutters was immediately stopped, both on 
account of the insufficiency of the water and the de- 
parture of the workmen, who were nearly all Prus- 
sians. ‘The passage of the night soil through the 
sewers occasioned no serious inconvenience. Marth- 
works were erected at the mouths of the great 
sewers, and a strict watch maintained to guard 
against any surprise. 

Such were the changes made in the drainage 
during the investment of Paris. Householders 
were forbidden to deposit any rubbish in the public 
roads ; tumbrils passed early in the morning, and 
either collected it direct from the houses, or from 
receptacles placed by the inhabitants in the street. 
Twenty depéts were formed on waste lands where 
this rubbish could be thrown, and any inconvenience 
that might arise from the decomposition of the 
mass, was removed by preventing any stagnant 
water lodging at the bottom of the heap. 

A portion of this rubbish was employed in en- 
riching waste lands sheltered from the guns of the 
enemy. M. Joigneau, the well-known writer on 
agriculture, and M. Laisier, the skilful horticul- 
turist, undertook the management of these tracts. 
Vegetables were forced: under bell glasses and 
frames, and towards the conclusion of the siege, and 
during the armistice, the markets were supplied 
with green vegetables, an important addition to 
the stock of food, and which much contributed to 
public health. M.A. Durand-Claye, engineer of 
roads and bridges, concludes the notice on these 
questions, which he presented to the Academy 
of Science (a notice from which the preceding 
remarks have been partly taken), by advocating 
that the suppression of the reservoir at Bondy, a 

lace in the highest degree dangerous to public 
health, and the improvement in collecting the 
sweepings and rubbish of the city should continue 
in force, although the necessity for such proceed- 
ings was removed. 

Some of the innovations with regard to food may 
be viewed in a like manner. Hunger, which is said 
to be a bad counsellor, prompted novel expedients, 
and many things before regarded as useless, became 
valuable articles of food, and enabled the besieged 





to prolong their resistance after the stock of 
ordinary provisions had been exhausted. The 
knowledge thus obtained may continue to prove of 
service. 








BRIDGING THE MISSOURI. 


Tue inhabitants of the city of St. Joseph in the 
State of Missouri, have resolved upon the erection 
of a bridge across the river of that name, and are 
finding the necessary funds forthe work. ‘The esti- 
mate for the bridge and approaches as designed by 
the appointed engineer, Mr. E. D. Mason, is about 
153,000/.; of which 56,000/. would be for the super- 
structure, 87,000/. for the piers and abutments, and 
the rest for the necessary approaches and protect- 
ing river walls. 

The Missouri drains about 518,000 square miles, 
over which the average rainfall is 2lin. The 
drainage of about 413,000 square miles, or some 
four-fifths of the whole, flows past St. Joseph ; the 
greater part of the water passing this point, 
however, is derived from the thawing of the vast 
accumulation of snow in the winter, at the head 
waters of the river and its tributaries, the maximum 
flow taking place in June and July, during which 
period six-tenths of the whole annual quantity 
passes down. ‘The difference between the maximum 
and minimum speed of current is 14 mile per hour, 
the former velocity being 34 miles, and the latter 
2% miles per hour. ‘The difference of the water 
level in its lowest stays and seasons of flood is 
23 ft. The survey which was made of the river in 
the vicinity of the site of the pe eae bridge, 
showed the fall of the low-water channel to be 
uniform and 10 in. per mile ; the high-water channel 
has a slightly greater fall, namely, 12 in. per mile. 
The low-water channel is very tortuous, crossing 
and recrossing the high-water channel, whilst the 
width of the former varies from 400 to 500 ft. as 
compared with a width of 1420 ft. in the latter. 
The almost permanent condition of the channels 
and the formation of the bed of the river reduce 
greatly the difficulty in erecting the piers, which 
is found to be so arduous a labour in many similar 
structures crossing the great American rivers. At St. 
Joseph, the bed of the Missouri is of fine sand, with 
layers of mud and clay covering the bed rock. ‘The 
Missouri shore is composed of stiff clay, well suited 
for resisting the action of water; on the Kansas 
shore, the bed is of alluvium, in alternate layers of 
fine sand and silt easily shifted by the water, often 
washed away nearly to the rock, or else accumu- 
lated in masses by the action of the stream in time 
of flood. It was originally proposed to divide the 
bridge into four spans of 250 ft. each, with a draw 
in two spans of 400 ft., but it was afterwards found 
necessary to decide upon a 450 ft. draw span with 
a proportionate reduction of the four fixed spans ; 
the total length of the bridge will be 1400 ft., and 
the abutments will be built of limestone which 
exists in abundant quantities in the neighbourhood. 
It is also intended in connexion with the bridge to 
construct masonry groynes, and piers to divert the 
navigable channel into such a course as shall be 
most convenient for the shipping trade of the city. 
On the 2nd of May the proposition for raising the 
funds was adopted in the city, and the bridge will 
doubtless be shortly set in hand. 








Tue Union Pacrric Rattroap.—Great trouble and ex- 
pense has heretofore been experienced by the Union Pacific 
in supplying their stations and cars in the alkaline district 
with water. The extent of territory from Rawlins to Green 
river—136 miles—had to be provided for entirely by water 
transported in cars. Mr. T. E. Sickles, the general superin- 
tendent, was of the opinion that purer water might be,had 
if a well were sunk deep enough, and a recent experiment 
—— his view. The Omaha Daily Herald, May 10, 
1871, says it has a specimen of soft, pure water, from a well 
which has been sunk 350 ft. deep, at Point of Rocks. This is 
805 miles west of Omaha, and is in the heart of the alkali 
district. The supply of water is plentiful, and it rises to 
within 11 ft. from the top of the well.—Scientific American. 





Tue Mipianp AnD Great Nortuery Rattways.—It is 
understood that the Midland and Great Northern Railway 
Boards have had a conference on the subject of their coal 
rates, but without arriving at any settlement of the points in 
dispute. The Midland Company has in consequence resolved 
to take its own course, and has arranged with the coal owners 
of the district through which its lines pass that its rate for 
the present from all collieries to London shall be a third of 
1d. a mile, in addition to a small terminal charge. These 


terms, it is said, will be sufficiently low to meet every reason- | the 


able demand on the of the coal owners and of the 
speies coal acute, and will be lary to Aes —— 

. new arrangement © effect from the 
let ot dtl 


HENRY’S DUMMY CARTRIDGE, 

Tux introduction of breech-loading rifles into our ser- 
vice has materially altered the drill, one portion of which 
is the taking of an imaginary cartridge from an imaginary 
pouch, and placing it, in imagination, in the chamber of 
the weapon. The great fault of leaving so much to imagi- 
nation is, that when the cartridge comes to be actually 
used, the regular soldier or the volunteer, as the case may 
be, is awkward at his practice. Itis notorious that at the 
Brighton review a number of cases occurred in which the 
cartridge became jammed in the breech of the piece. To 
obviate these accidents, and to familiarise the soldier with 
the handling of a cartridge, Mr. Henry, the gunmaker, 
whose barrel has been wedded to the Martini breech-piece, 
has invented a dummy cartridge, the adoption of which 
into the service will compass the above objects. It consists 
of a brass cartridge shell, about } in. long, with the base at- 
tached, and into which is fitted a wooden plug turnéd 
down to the size of the bore, and representing the re- 
mainder of the cartridge with the conical bullet projecting. 
The bottom of the dummy cartridge is perforated with a 
in. hole, into which a plug of india-rubber is fitted. In 
practising with this cartridge the striker of the gun acts on 
this buffer plug, and receives no injury whatever, whilst 
the plug itself is very enduring, one having been used in a 
rifle some 2000 times with but little injury. Five or ten 
of these dummies served out to each man would greatly 
facilitate his drill, and would prevent clumsiness in practice 
either with ball or blank cartridge. The dummy cartridge 
is being introduced by Mr. E. H. Newby, of King William- 
street, City. : 








THE NEW YORK VIADUCT RAILROAD. 

‘Tus New York Tribune under head of “ Quick Transit,” 
ives an elaborate account, accompanied by a map, of the 
ately chartered viaduct railroad ot the city of New York. 

The proposed route is to consist of two lines, both starting 
from near City Hall Park, at the New York end of the Kast 
River Bridge, and running together through Mulberry-street 
as far north as Bleecker-street. Here separating, the eastern 
line follows Second and Third-avenues to the Harlem River, 
as far north as One-hundred-and-thirtieth-street. The 
western branch follows Bleecker-street to Sixth-avenue, up 
this avenue to Broadway, parallel to Broadway as far as 
Ninth-avenue, and finally between Ninth and Tenth-avenues 
to Westchester. 

The distance between the termini of the proposed line will 
be 74 miles, to which must be added 11.10 miles, the length 
(ineluding approaches) of the East River Bridge, which 
structure is to be made use of asa part of the proposed 
route. 

© The railroad will be built on brick arches, supported by 
heavy iron lateral columns, themselves supported on inverted 
arches of solid masonry, built into the ground. A thick 
bedding of earth, on which the tracks will be laid, will deaden 
the sound of passing trains, and tend greatly to reduce the 
reverberation.” 

The road will be carried on bridges over the streets, and 

ass through the blocks, either traversing the back yards of 
eae or stores, or, when near the street, furming the roof 
to a series of arcade stalls fitted up as stores, markets, 
bazaars, or for manufacturing purposes. 

The main line will have four tracks, two for slow and two 
for fast trains. The charge will be about 1 cent per mile, 
or 7 cents tor the whole distance, and the running speed of 
the trains will be about 20 miles per hour. 








Matson pD’aBRiI.—A portable wooden hut of novel con 
struction, which is called une maison d’abri by the inventor, 
M. E. Colibert, a French architect, was, by permission of the 
Duke of Wellington, exhibited recently in the gardens of 
Apsley House. This hut was designed with a view to carry 
into effect Baron Gudin’s proposal to provide dwellings on 
certain terms for the French peasantry and rer class of 
citizens, whose homes had been destroyed during the war. 
M. Colibert, who planned and superintended the erection of 
the cités ouvridres, has invented, “ pour loger les Alsaciens 
et Lorrains en Algérie,” a house which may be packed and 
carried in a common country cart, and set up by two persons 
in less than half an hour. Ihe hut is made of yellow deal,- 
with a floor 10ft. square, walls 7 ft. high, and « roof formed 
of four triangular pieces, rising a little at the centre, where 
the apices meet. The building has been made portable by, 
as it were, sawing the entire house into fourteen pieces, which 
can be fastened together again with ordinary screws. The 
light but strong framework of the walls and roof is covered 
with weather boarding, so nailed to the posts and joists that 
the planks may shrink without cracking or leaving any 
draughty crevices, while the corners are made air-tight by 
the employment of “rabbet” joints. There is a door in one 
of the side pieces, and a glazed window in another, and, as 
the eight wall-pieces are uniform in size, the tenant can place 
the window on whichever side of the house may be most 
convenient. Several of these huts may, moreover, with 
advantage in point of economy, be joined together, so as to 
form a one-storied house with distinct apartments. With 
waterproof felt over the roof, and the occasional addition of a 
coat of tar or paint, the hut would last, the inventor believes, 
for 20 years at least, while, owing to the simplicity of the 
structure, it costs less than a canvas tent of the same dimen- 
sions. The hut can be made here and delivered in France 
or in Algeria at a cost of between 8/. and 10/. Mr. W. H. 
Lascelles, of the Finsbury Machine Joinery Works, who made 
house exhibited, has undertaken to eupply 1000 
of these huts month, should the Ministre de la Marine 
et des Colonies, who has ap the designs, determing 
to adopt the maison d’abri for tho tise of the French emi* 





grants in Algeria<< Timor 
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PRIVATE BILLS IN PARLIAMENT. 


Styce our last impression the following Bills have passed 





the third reading in the House of Lords, viz.: The Isle of 


Wight and Cowes and Newport Junction Railway ; the East 
and West Junction Railway; the Aberdeen Harbour ; the 
Sutherland and Caithness Railway; the Midland Railway ; 
the Glasgow (City) Union Railway; the Mitchcldean Road 
and Whimsey Railway; the North-Eastern Railway; the 
Great Western Railway (Steam Vessels) the Brecon and 
Merthyr Tydvil Junction Railway; the London and North- 
Western Kailway ; the Whitehaven Dock and Railways, and 
the North British, Arbroath, and Montrose Railway Bills. 

In the House of Commons the Sligo and Ballaghadereen 
Junction Railway and the Southern Railway Bills have been 
read a third time and passed. The Lords’ amendments to 
the following Bills have been considered and agreed to: The 
Minchead Railway Bill, and the Greenock-street Tramways 
Bil. 

This day week the preamble of the Whitehaven Dock and 
Railway Bill was proved before the House of Lords Com- 
mittees. This is a short line of 34 chains, and the object is 
to enable the trustees of the port, harbour, and town of White- 
haven to make a wet dock at Whitehaven, with railway 
approaches and to enter into working arrangements with the 
Whitehaven Junction, the Whitehaven and Furness Junction, 
and the London and North-Western Railway Companies. 
The Clauses of the Holborn Viaduct Station Bill were agreed 
to, and the Bill ordered to be reported. The preamble was 
also proved of the Great Western Railway (Steam Vessels) 
Bill, and the Bill reported with amendments. The opposi- 
tion to the Columbia Market Approaches and Tramways 
Bill was withdrawn. The preamble of the Hoylake Railway 
Bill was not proved. In the case of the Clyde and Cumbrae 
Lighthouses Trust Bill the preamble was proved with the 
following amendments, viz., that the present constitution is 
to be modified and the rates to be increased. The Committee 
then adjourned till Monday. The preamble of the Water- 
ford and Wexford Railway was proved. This is a Bill to 


enable to Company to make a deviation of 4 miles 70 | 


chains in their authorised railway, to extend the line for the 
compulsory purchase of land, and for the completion of the 


railway. The preamble was also proved and the clauses | 


agreed to of the North Metropolitan Tramways Bill, but 
striking out that portion of the intended line leading from the 
corner of Threadneedle-street to the Old-street-road. The 
object of this Bill is to authorise the North Metropolitan 
Tramways Company to construct new tramways on the roads 
leading to and within the north-eastern parts of the metro- 
lis. 

On Monday last, before the House of Lords Committees, 
the preamble was proved of the Columbia Market Approaches 
and Tramways, and the Bill reported with amendments. 
The clauses of the Clyde and Cumbrae Lighthouses Trust 
Bill were proceeded with. The Standing Order Committee 
have reported that the Standing Orders not complied with 
in respect of the Waterford, New Ross, and Wexford Junc- 
tion Railway (No. 3) Bill ought to be dispensed with. This 
is a Bill which was brought in after the time prescribed by 
the Standing Orders of the House of Lords. 

On Tuesday, before the House of Lords Committees, the 
preamble of the Southampton Docks Bill was proved and the 
Bill reported with amendments. In the case of the Clyde 
and Cumbrae Lighthouses Trust Bill the clauses were further 
proceeded with and agreed to, and the Bill reported to the 
House with amendments. 

Before the House of Commons Committee on Unopposed 
Bills from the House of Lords, the preamble was proved of 
the Finn Valley Railway. The object of this Bill is to enable 
the company to make two short branch railways, and to con- 
firm agreements with the Irish North-Western Railway 
Company. The proposed capital to be raised is by shares 
60002, and by loan 20007. The length of the new proposed 
line is to be J mile 50 chains. The preamble was also proved 
of the Navan and Kingscourt Railway. This is a Bill to 
authorise the company to make a deviation in their autho- 
rised railway, and to make an extension railway to Carrick- 
macross. ‘The proposed line is to be 5 miles 65 chains and 
the deviation 1 mile 49 chains. The capital proposed is by 
shares 9000/, and by loan 30002. 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Tron Market —During the month of June, 
and until the Annual Fair Holidays (middle of July) are 
over, there is usually a lull in the Glasgow iron market ; and 
the present year is no exception to the rule. At this period 
last year political complications, followed by the war be- 
tween France and Germany completely prostrated an ex- 
cellent trade, and the prices of warrants, which, at the be- 
ginning of June, rose to 61s. 6d., receded at the end of July 
to 50s. per ton. In consequence of this depression, the ship- 
ments, which in the three months, June, July, and August, 
1869, were 197,602 tons, fell during the same months of last 
year to 140,294 tons, being a reduction of 57,308 tons. 
During the early part of this year the shipments fell far short 
of those of last year, and were only overtaken at the end of 
April, Since that time, and during eight weeks there have 
been shipped 43,561 tons more than in tle cotresponding 
— of, last year. For the next thirteen weeks the trade 
1as to contend with shipments averaging rether less than 
10,000 tons weekly, so that should this year come up to 
the standard of 1869, the shipments will, at the end of 
this period, show an increase on the year of upwards of 
100,000 tons in 39 weeks. The prices last Wednesday 
were 56s. 1l0id. cash and 57s. 1jd. one month; on the 
following day the flatness was so great that they fell 44d. 
per ton; however, there was a slight advance on Friday, and 
the market was somewhat firm, especially at the close. 
Monday's market was still firmer, and a moderate business 
was done at a further advance, closing, sellers, 57s. cash and 
57s, 3d. one month ; buyers, lid. less. The market opened 
firm yesterday, and afterwards improved, 57s. 3d. cash and 











57s. Gd. one month being ultimately obtained. To-day the 
market was steady, with prices advanced to 57s. 44d. and 
57s. 8d. one month. Last week’s shipments of Scotch pig 
iron were again very high—foreign, 13,027 tons; coastwise, 
6849 tons; total, 10,876 tons; same week last year, 10,525 
tons, or an increase of 9551 tons. The prices for some No. 1 
brands are as follows: Coltness, 64s.; Gartsherrie, 63s. 6d. ; 
Summerlee and Shotts, 62s.; Glengarnock and Ardeer, 
60s. 6d.; Langloan and Calder, 60s.; Carnbroe, 59s. 6d. ; 
Chapelhall and Carron, 59s. 


The Maileable Iron Trade—The strike still continues 
among the Glasgow Iron Company’s puddlers at Motherwell. 
but it is only partial, as eight furnaces were in full operation 
last week, ae is expected that others will be fired up by 
non-union men at an early date. Meetings of the men on 
strike are held daily, and, at a conference with Mr. Cassels, 
of the Glasgow Iron Company’s Works, the men proposed 
to resume work upon the following conditions : That an ad- 
vance of 4d. in addition to the present 2d. be allowed for 
taking the iron to the hammer, or otherwise to do away with 
the extra work, and that William Hodge, the workman who 
had*been dismissed from the employment of the company, be 
reigstated to his place in the works; but these concessions 
were refused, and both parties are apparently determined to 
continue the struggle. The men are without funds, and as 
no assistance is expected from the Malleable Lronworkers’ 
Association, those who are able are proceeding to England 
and elsewhere in search of work. The demand for plates and 
angle iron is still very brisk, and prices are showing a great 
amount of firmness. France is in the market for a fair 
quantity of both pig and manufactured iron, and there seems 
to be a prospect of a good trade with that country ere long. 


Anstruther Harbour Works.—The debate which took 
place in the House of Commons last Friday evening, on the 
; annual vote for the Fishery Board, in which the new harbour 
| works at Anstruther came in for a large share of attention, 
| has caused a considerable amount of discussion in the town, 
|and hopes have been freely expressed that it may lead to 





| something being done to improve the present state of matters. 
| The general opinion in the district with regard to the works 
jis that the site chosen was not a suitable one. Before the 
works were commenced the ground was covered with large 
| masses of rock, which formed a natural protection to the old 
|harbour from the violence of the sea. The whole of these 
rocks were excavated and carried away, and the new pier, 
vhich was erected on the spot, had consequently no protec- 
tion whatever, the result being that on two different occa- 
sions large portions have been overthrown by the force of the 
waves, which in stormy weather dash with great force against 
the pier. At present the works are far from being in a con- 
dition to withstand astorm. A large portion of the outer 
parapet wall has subsided and bulges outwards, while an 
ordinary sea causes a portion of the heavy wall visibly to 
oscillate. 

Tramways for Dundee.—A proposal has been set on foot 
for introducing into Dundee a system of tramways for the 
conveyance of passengers and goods, and the proposal has 
been intimated to the ‘Town Council and the Police Board, 
for an expression of their opinion, and with a view to their 
encouragement of the scheme if so advised. 


Extension of Tramways to Aberdeen.—Some communica- 
tion on the desirability of extending the tramway system to 
Aberdeen has taken place between the company whose 
scheme is being. promoted in several large towns, and the 
Town Council of the “ granite city,” and it is not unlikely 
that the matter may be befure the Council at the monthly 
meeting on Monday next. While making reference to this 
proposal for the accommodation of passenger traffic, the 
Dundee Advertiser notices the fact that the carriage of goods 
along the principal lines of road in Aberdeenshire by trac- 
tion engines is receiving earnest attention. Mr. J. F. White, 
grain and flour merchant, has been running a road steamer 
between his mills and stores for some two years, and the 
engine has also now and again done other work, and has 
been proved to be of great advantage. This has induced Mr. 
William Keith, of King-street, Aberdeen, to direct his atten- 
tion to the subject, and it is understood that he intends to 
organise a means of communication by similar engines on 
the chief roads in the county. Carting to and from the rail- 
way—often a heavy item when the distance from a station 
is considerable—will thus be saved, and a not undesirable 
system of competition for the conveyance of goods will be 
secured. ° 





Aberdeen Harbour Works.—The preparations for building 
the new south breakwater are now nearly completed. Sea- 
staging is in course of erection, and the divers have for some 
time been levelling the foundations. It is expected that 
everything will be ready for building the concrete blocks by 
the end of the month. 


Clyde Lighthouses Bill before the House of Lords Com- 
mittee.—For a number of days the Glasgow and Greenock 
authorities have been engaged in a severe contest before a 
Committee of the House of Lords in reference to the consti- 
tution of a Trust to be constituted under the Clyde Light- 
houses Bill which is being promoted by certain Clyde ship- 
owners and the Greenock authorities, in opposition to what 
the Glasgow authorities regard as their vital interests. ‘The 
Cumbrae Lighthouses Bill, promoted by the Corporation of 
Glasgow and the Clyde Navigation Trustees, was thrown 
out by the House of Commons Committee; and fears were 
entertained that the Greenock Harbour Trust might inter- 
fere with the channel by which ships make their way to and 
from Glasgow. The Committee of the House of Lords gave 
theirdecision on the constitution of the Clyde Lighthouses. Bill 
on Monday. ‘hey are of opinion that the Trust should con- 
sist of twenty members, divided among the ports on the Clyde: 
A great deal of bitter feeling has been shown in connexion 
with the Bill, but the battle terminated yesterday, when the 
Glasgow Corporation withdrew their opposition to the 
Greenock vetoing clause, which was agreed to with the 
following slight addition—“ Provided that the Trustees may 








without such congent maintain and deepen the present deep 
water navigable channel between Newark Castle and Lady- 
burn, and that Trustees of the Port and Harbour of Greenock 
shall, when required by the Trustees, and at the expense of 
the Trustees, maintain and deepen the present deep water 
channel, between Ladyburn and Whitefarland Point.” The 
shipowners in some instances have felt dissatisfied with the 
extent of the light dues which they have had to pay to the 
Cumbrae Lights Trust, a large portion of which has been 
handed over to the Trustees of the Clyde Navigation for 
river purposes; and the Greenock Harbour Trustees have 
naturally been jealous regarding the safety of their harbour 
works, as they believed them to be in jeopardy if any exten- 
sive alterations were made upon the channel, by dredging or 
otherwise, in that portion of the river which is regarded as 
being in the keeping of the Greenock authorities. However, 
“all's well that ends well.” The Cumbrae Lights Trust 
as now modified will be much less under the influence of 
“ Greenock’s big brother” than it hasbeen. It is to be hoped 
that neither Greenock nor Glasgow will suffer in prosperity 
as a consequence. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mripp.esBprover, Wednesday. 

The Cleveland Tron Market.—Yesterday, the attendance 
on ’Change at Middlesbrough was larger than usual, and a 
fair amount of business was transacted. All kinds of iron 
were in request. The prices of pigs remained firm, as follows : 
No. 1, 51s. 6d.; No. 2, 50s. 6d.; No. 3, 48s.; and No. 4, 
47s. It is expected that the smelters will go on working as 
briskly as possible until the end of the year, and that good 
prices will be maintained up to that time. Recently the 
wages of blast furnace men were revised and increased, so 
that there need be no apprehension about any difficulty with 
the workmen. ‘The shipments of pig iron at Middlesbrough 
are heavy, large quantities being sent to Germany and 
France. In the course of a few weeks, some of the new 
blast furnaces in course of erection in the Middlesbrough 
district will be blown in. ‘The Luckenby Iron Company are 
making great efforts to get their two new furnaces ready for 
operations before the end of July. Lately, the weather has 
impeded the progress of the works. 

The Finished Iron Trade.—Within the past week or two 
orders for rails have been received by firms in Cleveland, 
which will keep them busy until next year. The whole of 
the finished ironmakers in the North of England are full of 
work. Rail inquiries are very numerous, and it is expected 
that large contracts will be secured by Cleveland makers. 
Prices are good, and the prospects of the trade clearly indi- 
cate that they will be fully maintained. The bar trade is 
good, and there is a brisk demand for plates and angle iron. 
At Middlesbrough, the wire mills are busy, and there is 
plenty of work for the nut and bolt makers. 


The Mines.—Great extensions are being made in mining 
in various parts of Cleveland. The demand for iron ore is 
exceedingly heavy, and the enormous production sometimes 
falls short of the growing requirements of smelters. New 
mines are being made at Brotton and Skelton. 


The New Works and the Co-operative System.—Rapid 
progress is being made in the various new works in course 
of construction on Tees-side. At the Britannia Iron Works, 
Middlesbrough, there are now about 60 of the intended 
120 puddling furnaces at work. At Stockton the Bowesfield 
Iron Company are losing no time in pushing forward their 
undertaking. ‘Two or three weeks ago we gave an account of 
the opening of the Carlton Iron Works near Stockton, which 
are to be conducted on an industrial partnership scheme. 
Within the past month a scheme was projected for convert- 
ing the Ouseburn Engine Works, Newcastle-on-Tyne, into a 
co-operative concern. All our readers are aware of the 
success which has attended the Newport Co-operative Iron 
Works (Messrs. Fox, Head, and Co.), Middlesbrough. At 
present there is a project for purchasing, developing, and ex- 
tending the Lustrum Iron Works, at Stockton, and carrying 
them on under a co-operative scheme. It is proposed to 
raise a capital of 25,0007. in 5000 shares at 5/. each, and a 
certain number of the shares are to be allotted to the work- 
men, all of whom it is expected will become shareholders in 
the undertaking. Many capitalists now believe that the co- 
operative system, while an excellent thing for working men 
is equally good for those who have large sums of money in- 
vested in works conducted on that plan, as strikes are 
avoided, and any differences arising between the managers 
and workmen are easily settled. 


The Nine Hours’ Movement.—Nothing has yet been done 
which is likely to lead to a settlement of the strike at New- 
castle-on-Tyne for the nine hours’ movement in the engineer- 
ing trade. ‘he masters are taking no public action, but it 
is stated that they are still determined not to accede to the 
wishes of the men. The men declare that they are just as 
firm in their resolution to hold out until all they ask for is 
granted. New orders, which would have been obtained by 
‘Tyneside firms, have recently been sent to‘other towns, and 
large numbers of men, finding work brisker in other parts of 
England, have left Newcastle for those places. ‘The men 
affirm that subscriptions continue to arrive from various 
parts of the country. It is to be hoped that after this 
struggle between capital and labour, which will be a serious 
loss to everybody concerned in the trade, a Board of arbitra- 
tion will be formed, so that a repetition of such suicidal 
tactics as strikes or locks-out may be effectually prevented. 


Shipbuilding.—In the shipbuilding trade there is nothing 
requiring special notice; all the builders are as busy as pos- 
sible. 

Puddling by Machinery.—At the Middlesbrough Exchange 
on Tuesday, Mr. Danks, of America, the patentee of an im- 
proved revolving puddling furnace, exhibited a model of his 
invention, which attracted the attention of a great many of 
the manufacturers. He asserts that by his furnace he saves 
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40 per cent. in labour, 10 per cent. in yield, and 30 per cent. 
in coal, and makes iron superior to any which can be made 
by the ordinary hand puddling. His furnace is in use in 
America, and its merits are being considered by the Puddling 
Committee of the Iron and Steel Institute, who are to meet 
in the autumn at Dudley. 





NOTES FROM THE SOUTH-WEST. 

The Colliers’ Strike in South Wales.—Large numbers of 
the steam coal colliers who have been on strike in South 
Wales have been leaving the district. A considerable 
number have succeeded in obtaining work in the neighbour- 
hoods of Neath and Gwterfawr, near Swansea. The traflic 
returns of the Taff Vale Railway have been reduced one-half, 
and those of the Penarth Railway two-thirds by the strike. 
The Aberdare and Rhondda valleys have begun to present a 
deserted appearance, and should the strike continue much 
longer the great bulk of the colliers will have left the 
district. 


Great Western Steamship Line.—Messrs. Whitwill, of 
Bristol, have announced the sailing of the Aragon from that 
port. The Aragon will be the first of a series of steamers 
from Bristol to New York direct with emigrants. The 
Aragon is an iron steamer of about 1500 tons register, and 
as she is worked by a screw the Avon and floating harbour 
will now be accessible to her, and the expense and delay to 
freighters arising from their being obliged to discharge in 
Kingroad wil] be avoided. The Aragon was built and engined 
pd Messrs. Barclay, Curle, and Co., of the Clyde; and during 
the eighteen months which have elapsed since her launch, 
the steamer has made a couple of voyages from Liverpool to 
Charleston, and a few trips to Hamburg. She will sail from 
Bristol to-morrow (Saturday). 


Trade at Swansea.—Fresh orders for iron have come to 
hand rather sluggishly at Swansea of late, but there are 
sufficient orders on hand to keep the works well employed 
for some weeks to come. Some of the works are even making 
preparations for an extension of their production. The coal 
trade has been reduced to a very unsatisfactory condition 
in consequence of the unsettled state of the labour market. 


South Wales and West of England Coal and Metal 
Markets.—A market was held at Swansea on Saturday. 
Iron was firm and displayed an advancing tendency. Tin- 
plates were in Jemand.- Mr. Roper handed in an analysis of 
various samples of King’s Sutton (Oxfordshire) iron ore, the 
results being as follows:—Sesquioxide of iron, 47.80; car- 
bonate of lime, 37.00; silica, 8.80; phosphoric acid, 0.35; 
sulphur, 0.12; moisture, 6.00; total 100.07. The yield in 
metallic iron was 334 per cent. Some difficulty is stated to 
be experienced in obtaining ores from Bilbao. This is due 
to the want of shipping facilities at the port and the absence 
of proper means of conveyance from the mines. 


Bristol Wagon Works Company (Limited).—The report of 
the directors of the Bristol Wagon Works Company (Limited) 
shows that the net profits ot the year ending March 31, 
1871—after writing 7007. to the reserve fund account, 2501. 
for depreciation of plant, and 944/. for depreciation of wagons 
let on hire—amount to 56971. Deducting from this sum the 
loss of last year or 2263/., the ad interim dividend paid in 
December, 1869, 1453/., and the balance of salary voted to 
the managing director at the Jast- general meeting, or 200/., 
there remains a balance of 1780/. as available net profit. 
The directors recommend that a dividend of 24 per cent. on 
the ordinary shares be declared for the year ending March 31, 
1871, which with 5 per cent. on the preference shares issued 
under a resolution of the last general meeting, will absorb 
15411., and leave a balance of 2397. to be carried forward. 
After September, the Temple-street establishment will be 
given up and removed to Lawrence-hill. ‘fhe rolling stock 
of the company now consists of 986 wagons. 


Welsh Shipping Movements.—The ‘Lady Louisa has 
cleared from Cardiff for Quebec with 800 tons of railway 
iron, and 10 tons of tin-plates supplied by the Dowlais Iron 
Company. The Amy, screw steamer, has cleared from 
Swansea for Tarragona with 1025 tons of patent fuel. The 
Vanguard has cleared from Newport for Mallerde with 1661 
tons of coal supplied by the Ebbw Vale Company. ‘The 
Kate Crosby has cleared from Cardiff for Halifax, Nova 
Scotia, with 1000 tons of railway iron supplied by Mr. R. 
Crawshay. The Adjutor has cleared from Cardiff for Cron- 
stadt with 337 tons of railway iron supplied by Messrs. Guest 
and Co. The Tyne Queen, screw steamer, has cleared from 
Cardiff for Alicante with 1050 tons of coal. The Calcutta 
has cleared from Cardiff for New York with 480 tons of rail- 
way iron, supplied by Messrs. Guest and Co. The Vigilant 
has cleared trom Newport for Colombo with 630 tons of iron 
supplied by the Ebbw Vale Company. The J. H. Stetson 
has cleared from Cardiff for Rio de Janeiro with 1650 tons of 
coal. The George Hurlbat has cleared from Cardiff for New 
York with 1400 tons of railway iron supplied by Mr. R. 
Crawshay. The Alpha has cleared from Newport for New 
York with 874 tons of iron supplied by the Ebbw Vale Com- 
pary. 

Trade at Newport.—Favourable reports continue to be 
received from the iron and tin-plate works of ‘the Newport 
district. Large quantities of iron ore and pig iron have come 
into Newport during the last few days, and prices of both 
are well sustained. Merchant bars are so well sold that it 
is a matter of some difficulty to place specifications. 


Monmouthshire Railway.—The revenue of this line in the 
first 24 weeks of the current half-year amounted to 74,882/., 
as compared with 73,539/. in the corresponding period of 
1870, showing an increase this year of 1343/. 

Coal Mining.—A new company has commenced operations 
on Mr. R. Evans’s valuable mineral property near Aberken- 
fig, Bridgend. The company’s undertaking is stated to com- 
prise the most valuable coal seams on the South Crop mea- 





sures, such as the celebrated Cribbwr Fawr, and other valu- 
able veins. 


Ebbw Vale Steel, Iron, and Coal Company (Limited).—The 
report of the directors of the Ebbw Vale Steel, Iron, and 
Coal Company (Limited) states that the net profits for the 
past year, including 90,4667. expended on additional plant, 
amounted to 120,535/., making a total of 126,380/, with 
58441. brought forward. The dividend for the past twelve 
months will be 1/. 10s. per share, free of income tax, leaving 
a balance of 14,667/., which it is proposed to place to the 
credit of the outlay suspense account. 


Newport Dry Dock and Wood and Iron Shipbuilding Com- 
pany (Limited).—A dividend at the rate of 5 per cent. per 
annum has been declared by this company. The company’s 
new dock, which will be one of the largest in South Wales, 
is making satisfactory progress. 


Pontypool Tin Works.—It is stated that the purchasers of 
these works will be shortly put in possession of their pro- 
perty. 

The Forest of Dean.—The aspect of business affairs con- 
tinues favourable in the Forest of Dean. The coal trade is 
in a healthy state, and at the iron furnaces there is a con- 
siderable amount of activity. Messrs. Russell’s forge is again 
at work ; at the tin-plate torges there is also plenty of work. 
The passage of a Bill through a Committee of the House of 
Lords for the construction of the Whimsey and Mitcheldean 
Road Branch Railway has been received with satisfaction in 
the Forest of Dean. i 








FOREIGN AND COLONIAL NOTES. 

Turkish Torpedoes——Some experiments with torpedoes, 
upon which Captain Edenborough, of the United States navy, 
has been for some time engaged, under instructions from the 
Turkish Government, are expected to take place shortly. 
Two vessels intended to be blown up were moored at the last 
dates off Buyuk-Liman. Upwards of 300 torpedoes are 
understood to be now sunk at the Black Sea mouth of the 
Bosphorus, and the strait is considered to have been rendered 
impassable by a hostile flect. 


Launceston and Western Railway.—It appears that the 
balance of profit realised upon the Launceston and Western 
Railway (Tasmania) amounted February 14 to March 18 to 
9151. ‘The working expenses have been rather severely 
criticised as excessive, and an effort is to be made to reduce 
the number of directors. 


Subaqueous Tunnels. — In consequence of the intimate 
alliance formed between the Mcihigan Central and the Great 
Western of Canada Railway Companies, the “ track” will 
probably be run under water from Detroit to Windsor instead 
of passengers and freight being ferried across as before. ‘The 
Parliament of the Dominion of Canada has chartered what 
is known as ithe Detroit River Transit Company, which has 
a capital of 5,000,000 dollars, and which is authorised to co- 
operate with another kindred association in Michigan. Two 
tunnels will be constructed so as to provide two single and in- 
dependent tracks. The tunnels will be nearly circular in 
shape, and will be 8568 ft. in length, running parallel 50 ft. 
apart. ‘The interior diameter of each is to be 18 ft. 6 in.; 
the masonry is to be 2 ft. thick in all those portions beneath 
the river bed and 1 ft. 6 in. at either bank. Atno point will 
the tunnels be allowed to come within a less distance than 
20 ft. from the surface of the hard clay. 


New York Last River Bridge.—The shareholders of the 
New York East River Bridge Company have held their 
annual meeting. ‘lhe report presented by the general super- 
intendent, Mr. Kingsley, showed that the great work was 
making satisfactory progress. The machinery employed is 
all in good condition, and the stone is rapidly arriving. The 
New York caisson is receiving additional courses of timber, 
while the tower on the Brooklyn side is being pushed forward 
night and day. ‘Ihe reports presented were adopted, and 
the retiring directors were re-elected. 


New Zealand Gold Mining ‘Machinerys—Mr. Moutray, of 
Bridge-street, Nelson, New Zealand, has cast for Doran’s 
Gold Mining Company a driving wheel 20ft. in diameter, 
The wheel is cast in twelve separate segments connected 
together with bolts. A water wheel, 36ft.in diameter, has 
also been made for the company, and will drive forty head 
of stampers. 


The Gauge Question in Canada.—The gauge of the London 
and Sarnia branch of the Great Western Railway of Canada 
has been reduced to 4 ft. 84 in., so as to make it uniform with 
the gauge on the main line. About 150 men were engaged 
in the work, which was completed in ten hours. * 


A Leviathan River Ship—An offer has been made to the 
Porte of a huge American ironclad. ‘This vessel, which has 
been for a long time in course of construction at New York, 
is built on the monitor system, with a low free-board, and 
one turret pierced for a couple of the heaviest modern guns. 
The length of the ship is 401 ft., and with the exception of 
the upper deck beams and the armour backing, the entire 
hull is of iron—Pennsylvania charcoal iron. 


Coal in Hyderabad.—A native of Hyderabad recently 
forwarded to the collector of the Kistna district some speci- 
mens of coal, and Mr. Boswell is of opinion that they are 
genuine. ‘Ihe native states that he found the coal in the 
Nizam’s territories about 112 miles from Juggialipettah, a 
place where Colonel! Applegath is of opinion that coal can be 
found. 


A Tehuantepec Ship Canal.—Captain Shufeldt, who has 
returned from a survey of a route for a ship canal across the 
isthmus of Tehuantepec, is expected to issue his report 
in a few weeks. According to what has already oozed out 
as to Captain Shufeldt’s ideas upon the subject, the canal 
will not exceed 100 miles in length; it will have an elevation 
of 800 ft. above the sea level, and to overcome this elevation 





70 locks on both sides of the level will be required. The pro- 
posed depth of the canal is stated to be 20 ft. and the pro- 
posed width 200 ft. The cost is estimated at 100,000,000 
dollars. 


The St. Charles Bridge—The St. Charles iron bridge 
built across the Missouri 20 miles north of St. Louis for the 
use of the North Missouri Railway has been opened for 
trailic. It is the first high bridge which has been completed 
over either the Missouri or the Mississippi. The work of 
construction was commenced in August, 1868, and the bridge 
was completed in two years and ten months. The bridge 
is composed of seven iron spans varying from 306 ft. to 
321 ft. 6 in. each, and resting upon stone piers. The cost 
amounts to 2,000,000 dols. 


Sault Ste. Marie Canal.—This canal appears, by thc latest 
reports, to be gradyally approaching completion. The canal 
is to be lined with timber and not with stone as originally 
proposed. An additional set of locks is to be constructed, 
a further appropriation of 200,000 dols. having been mado 
for the purpose. 


Canadian Pacifie Railway.—The Canadian Public Works 
Department is actively preparing for surveys of the Cana- 
dian Pacific Railway route. ‘The wages offered for good axe 
and cance men are 30 dols. per month. Mr. Wallace, 
formerly accountant of the Intercolonial Railway, is superin- 
tending the organisation of the Pacific survey staff, and has 
got all his supplies on their way to the starting point on the 
Montreal river. 


Iron Shipbuilding at Hasskeui.—The iron-clad which is 
in course of construction at the Turkish imperial arsenal at 
Hasskeui has made considerable progress. She is built of 
iron and double shelled, after the designs of Mr. E. J. Reed, 
and she is already plated up to the armour-shelf. A light- 
ship, intended as an alternate relief to one now stationed in 
the Black Sea, is also making progress at Hasskeui, and will 
be ready for launching in about a month. Some iron gates 
for anew graving dock designed by Mr. Cole are also in an 
advanced state. ‘The large number of English engineers and 
other artificers who are employed at the arsenal form a 
thriving English colony at Hasskeui. 

Coal on the Central Pacific Railway.—Coal has been dis- 
covered recently on the line of the Central Pacific Railroad, 
and is said to be found in veins 35ft. thick. ‘The coal is 
stated to be semi-anthracite ; it has been’selling at San Fran- 
cisco for a very high price. 

Canadian Lighthouses.—The Canadian Government has 
determined to proceed with the construction of the following 
lighthouses: Salmon Point, Prince Edward eounty, Lake 
Ontario; Middle Island, Essex county, Lake Erie ; Porphery 
Point, Lake Superior; Michipicoten Island, Lake Superior ; 
and Small Island, near Michipicoten Island Harbour. Con- 
tracts for these lighthouses will be tendered for immediately. 








Lonvon Tramways.—Writing upon the subject of London 
Street Tramways, and deprecating their wholesale introduc- 
tion into the metropolis, the Pall Mall Gazette says, aiter 
a just criticism of the existing omnibuses, “ Every one of 
the evils complained of above might be met perfectly well 
without the laying down of a single inch of tramway in any 
one of our London thoroughfares. They would be met by 
the substitution of a new kind of omnibus for that at pre- 
sent in use, and by the adoption of something like system in 
the traflic arrangements connected with such vehicles. We 
want much larger omnibuses, having the seats divided one 
from another by arms, anda bell striking near the con- 
ductor’s ear which can berung by any one of the passengers 
without rising from his place. We need these improve- 
ments in the omnibus, and we need besides numerous stations 
at which these conveyances shall stop at stated intervals, and 
at which tickets can be taken for the journey. The omnibus 
system should in fact be made to resemble the Metropolitan 
Railway system, as nearly, as may be in all respects. It 
would be possible even to establish a system of first and 
second-class tickets, so that ladies might make use of this 
means of locomotion as freely as they do of that afforded by 
the underground line—a thing very much to be desired. As 
to the omnibus itself, such vehicles as those used at Paris, at 
Manchester, and in correspondence with the Metropolitan 
Railway at Portland-road and South Kensington would an- 
swer the purpose perfectly.” 





OrpnaNce SuRVEY.—The annual Ordnance Survey report 
which has been presented to Parliament, shows the progress 
of the survey in the three kingdoms in the year 1870. The 
Director-General, Major-General Sir H. James, states also 
that 500 photozincographic copies of the Black Letter Prayer 
Book of 1636 have Boon printed ; owing to remarkably tine 
weather the whole work was finished within a year. ‘The 
Ordnance Survey of Simla is in course of publication, and 
the sale of the photographs produced 3007. With a view to 
assist the Census Commissioners the Survey Office has been 
directed to mark on the map of London the boundaries of 
registration districts and sub - districts, Parliamentary 
boroughs, boards, ecclesiastical districts, and wards; to state 
the area of Parliamentary boroughs as defined in the last 
Boundary Act, and to revise the area of parishes and places, 
as published in the Census reports of 1861. This will in- 
volve a great amount of Jabour, and a considerable expendi- 
ture. In stating the work done for the War Office it is 
mentioned that 11,000 copies of the battle-fields of Germany 
were supplied to illustrate Captain Hozier’s translation of 
the official account of the battles; a plan has also been sup- 
plied of London and the country within 15 miles round, on the 
Gin. scale. 980 photozincographic copies were made in the 
year of several sheets of the Government maps of France, 
and 232 of the great plan of Paris, on the scale of 2}in. to 
amile. Sir H. James had the honour of explaining to Count 
Moltke the photozincographic process in the Survey Office. 
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BOILER INSPECTION. 


of Steam Power Company and the 
Manchester Steam Users’ Association respectively, but after 
reading Mr. Longridge’s letter in last Friday’s Exctnzenina, 
1 thing it due to the association of which I am secretary, 
briefly to state one fact, which no statistics can alter or con- 
trovert. The fact is this, viz.: That since this association 
took to itself the power of marking its opinion of the safety 
of the boilers under its care, by giving s pecuniary guarantee 
in éach approved boiler, for twelve months from 
the time of each “ internal” and “ flue” examination made of 
such boiler, while, at the same time, declining to give the 
guarantee in those cases where opportunity for complete ex- 
amination has not been afforded, or where u examination 
being made, it could not feel confidence in the safety of the 
boilers during the time the association has exercised this 
power, no boiler guaranteed by it as safe has exploded, ex- 
cepting one, the very partial case referred to in Sir William 
Fairbairn’s letter, and the character of which may be inferred 
from the fact that no one waseither killed or injured, and 
that the whole damage incurred was covered by the sum 
of 561. 

It is now six years and a half ago since the above system 
was inaugurated by this association. If Mr. re 
state to your readers the number of explosions of boilers 
insured by the company he represents during this period, 
giving the number of deaths caused and persons injured, at 
the same time stating the pecuniary damage to property, I 
should be very glad to see his statements and that of my 
letter side by side without making a single remark upon 
them. 

I shall be obliged by your kindly allowing this letter to 
appear in the next issue of EnarnggRine. 
I am, Sir, your obedient Servant, 
Ropert Toner, Secretary. 
41, Corporation-street, Manchester, June 26, 1871. 
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THE NEW GERMAN HARBOUR. 
Ws abstract the following description of the New German 
Harbour at Wilhelmshaven from the Daily News : 
“ Opening into the south-eastern corner of the North Sea, 
and in close proximity to each other, are three considerable 


estuaries, that of the Jade (the most westerly); that of the | z 


Weser; and that of the Elbe. The mouths of all, and the 


coast generally are much obstructed by sandbanks, and the 


navigation is the reverse of easy. The war harbour of 
Wilhelmshaven is on the western side of the bay of Jade, 
near where the outer bay or channel joins the inner bay, 
which expands into a Jake-like expanse of shallow water. 
At the spot chosen for the harbour there was naturally a 
blunt projection, with its point looking to the south-east, the 
whole coast being girdled by a substantial sea-wall, since it is 
considerably below high-water mark. The engineers intrusted 
with the construction of the war harbour took advantage of 
this projection. To obtain the requisite depth of water they 
cut dhe original sea-wall, and projected the bisected edges on 
either side a iderable dist into the bay. From the 
round terminations of the sea-wall on either side of the arti- 
ficial channel, solid granite moles are still further projected 
seaward for a distance of about 350 ft., terminating in substan- 
tial rounded buttresses. Between the two moleheads is the 
outer entrance to the harbour, 350 ft. across. This porch, as 
it may be styled, is a parallelogram 700 ft. long, and half as 
broad, flanked continuously by the solid granite moles, and 
bounded inwards by a lock, 152 ft. long and 66 ft. wide, shut 
in at either end by ponderous sluice gates. Inside this lock 
comes another basin, 600 ft. long and 400 ft. wide, called the 
“ fore-haven,” and it again at its inward end is bounded b 





a second lock of the same dimensions as that separating it 
from the “porch.” This “fore-haven” has its jetties in 
brick, trimmed at the corners and the copes with granite. 
From the second lock runs backward, with a slight bend into 
the inner haven, a long brick-faced canal, varying in width 
from 180 to 260 ft., and in length 8600 ft., having a square 
recess on its _ about half-way up, for the convenience of 
discharge of the dredging craft, which are constantly at 
work. The inner basin, or “war harbour,” at the head of 
the canal, is 1200 ft. long and 750 ft. ‘wide. From its right 
hand top corner there opens another small basin for boats 
and masts. The length of the haven is in the same.line with 
the canal that leads to it. At the head of the haven are 
three dry docks, two capable of containing the largest iron- 
clads, the third smaller, and two slips for the construction 
of war vessels, both affording accommodation for the 
laying ‘down of large ironclads. Behind the dry docks 
and slips is a large workshop or machine shed, contain- 
ing steam hammers, machinery for the rolling and cuttin 
of armour-plates, as well as for forging iron ribs, knees, and 
other component parts of an iron warship. All round the 
haven are to be shipyards, magazines, store sheds, but 
for the most part not even the foundations of these are yet 
laid. The foundations are in course of excavation for a boiler 
shed, it being contemplated to construct on the premises the 
boilers, cylinders, &c., of the vessels which may be con- 
structed in the new dockyard ; but it is obvious that con- 
siderable time must elapse before Wilhelmshaven can in any 
such respect be “ self-contained” and independent. Behind 
the shipyard, at the head of the harbour, a house for a we 
admiral ts 0 proaching completion, as also are a detac 
building for his aides, and a row of houses for superior dock- 
yard labourers. Nearer the sea are barracks for marine 
artillerymen, very nearly finished, and laboratories and other 
buildings connected with a war dockyard, all in a more or 
less unfinished condition.” 
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Mapnrip Sraser Rattwar.—A street railway has been for- 
mally inaugurated in Madrid to the great satisfaction of the 
te. Street railways have been in use for some time 

in Seville and Jerse, although only on a small 


y | page 401 of the present volume, on the occasion 0 





TOWLE’S “SPIDER” FOR DRIVING PILES IN DEEP WATER. 
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We give, above, a sketch of the arrangement designed by 
Mr. H. E. Towle for facilitating the driving of sheet piling 
in deep water. We have already described the ey on 

the Con- 
versazione of the Institution of Civil Engineers, when a 
model of the “ Spider’ was exhibited. 








Tae West Inpra anp Panama TetEeoRaPu.—Advices 
have been received from the West Indies that the cables to 
the Islands of Guadaloupe, Dominica, and Martinique have 
been successfully laid, thus placing the Islands of Porto 
Rico, St. Thomas, St. Kitt’s, Antigua, Guadaloupe, Domi- 
nica, and Martinique in direct telegraphic communication 
with each other. Messages may now be forwarded to an 
of these colonies, by telegraph to Jamaica, thence by mail 
to St. Thomas, and telegraphed to their destination. 





Tux Sr. Taomas Dock Company. — The St. Thomas 
Dock Company (Limited) have invited subscriptions for 
25,0007. 10 per cent. debentures (in addition to the previous 
issue of oan ee redeemable in ten years, the amount being 
mainly required for repairing and putting to work the lar 
iron dock which was sunk when on the eve of completion in 
the Harbour of St. Thomas, in the West Indies, and which 
has been lately raised and transported to a place of safety, 
where it now awaits the repairs. The dock has 
cost more than 100,000/., and Mr. Penn, the engineer, has 
declared that it will fully answer the intended purpose. 

UnpEre@Rounp Firz.—One of the most remarkable fires 
which have ever broken out in Sheffield is now raging under- 
neath property of considerable value almost in the centre of 
the town. The scene of this singular ‘occurrence is Trinity 
Works, Eyre-street, in the occupation of Messrs. Andrews, 
Brothers, who carry on business as cutlery manufacturers 
and merchants, under the title of Messrs. Butler and Co. 
They let off a large portion of the premises to other persons 
in the cutlery trade, and to Mr. Wilson, a glass grinder ; also 
supplying their tenants with steam power. In connexion 
with the engine is an immense boiler, 30ft. in length. For 
somo time past this boiler has been observed to be gradually 
sinking, but this has not gone on‘ to so serious an extent as 


to t acateful investigation, Ths cause of the sub: 
eldsaen, bowoven wae disevrtted varly on Monday morning 
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in a most singular manner. Mr. Holden, the engineer in 
charge of the machinery, raked his fires as usual on Saturday 
evening, but on examining the boilers some time afterwards 
he found to his astonishment that the withdrawal of the 
burning fuel had not had the usual result. The boiler was 
full of steam. Mr. Mastin, builder, was sent for, and the 
result of an examination made by him and others was that a 
layer of shale in connexion with a seam of coal extendi 
beneath the works, and passingi diately below the boiler, 
was found to be on fire. A number of men were at once set 
to work to remove the burning material, but it was found 
that the fire was not confined to that particular spot. There 
was every reason to believe that it extended a considerable 
way on each side, and to subdue it excavations of a very 
extensive character—not only below the boiler, but under- 
neath, or near the foundations of the manufactory—would 
have to be commenced. The excavators at 12 o'clock on 
Thursday night were —_ in the cellar below that por- 
tion of the building rented by Mr. Wilson, and the result of 
their labour was that a quantity of burning shale was re- 
moved. The seam of coal and shale extends beyond the 
works, aes underneath an adjoining dwelling house, 
occupied by Mr. Holden, the engineer, and to the cottages on 
the opposite side of Eyre-street, the inhabitants of which 
state that they have observed a peculiar exhalation from 
their cellars. Thursday morning the services of Super- 
intendent Pound, of the Corporation Fire Brigade, were called 
into requisition, and he ed to the spot with a hand 
engine, which, however, could not be used to any purpose. The 
fire can only be overcome by means of the spade. The re- 
moval of so large a quantity of earth beneath the boiler 
shed and the manufactory must necessarily be attended with 
considerable risk and danger, great care having to be taken 
not to leave the building without sufficient support. To 
a age the possibility of any accident of this kind walls of 

rick are being erected in suitable places to uphold the 
great weight which must have rested upon the earth, shale, 
and coal which have been dug out. gang of men have 
been employed at the work night and day since Monday. 
The origin of the fire is at present a mystery. It must have 
been raging for a long period, possibly for some years. The 
boiler, of course, cannot be used, and the operations of thd 
manufactory, at which about 400 men are = have 
consequently been brought to a etandetillia eld Tele? 
grapa: 
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RECENT PATENTS. 


Tue following specifications of completed patents are all 
dated within the year 1870; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 2081, 6d.) Henry Doulton, of Lambeth, patents 
an arrangement of stop valve specially intended for appli- 
cation to earthenware pipes. The arrangement is shown 
by the annexed sketch, prepared from the patent drawings. 
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Unless, however, the pinion into which the worm gears was 
made considerably larger than there shown, the arrange- 
ment would be far from durable. The valve itself consists 
of an iron plate with a facing of wood secured to it. 

(No. 2083, 8d.) William Edward Newton, of 66, Chan- 
cery-lane, patents, as the agent of E. D. McCracken, H. J. 
Newton, H. B. Kirkland, and J. R. Husson, of New York, 
methods of manufacturing gas, the object of the plans being 
the conversion into combustible gas of the greater portions 
of the tar and usual condensed products. The principal 
features of the proposed system of manufacture consist in the 
re-introduction of the tar and condensed products into the 
retert with the superheated steam employed to aid in their 
decomposition; and the use of a chamber arranged between, 
and in communication with, the hydraulic main and the 
rear part of the retort whereby provision is made for the 
return to the latter of the tar and other condensed pro- 
ducts. 

(No. 2088, 1s. 6d.) William Lanphier Anderson, of 
Clarendon House, Caterham, patents an arrangement of 
feathering propeller in which each float is attached to the 
lower end of a twisted spindle, the upper end of which is 
capable of sliding in a suitable guide, this spindle being 
coupled to a revolving erank at a point just above the float. 
The action of this arrangement is such, that during the lower 
half revolution of the crank the blade of the propeller is 
turned at right angles to the plane of revolution of the crank, 
while during the upper half it is turned parallel to that 
plane, and can thus move edgeways through the water. 
The turning or feathering of the propeller is effected by the 
twisted spindle working through its guide during the up- 
and-down motion. The arrangement is a simple one of its 
kind, but it is much inferior to an ordinary paddle-wheel or 
screw propeller. 

(No. 2092, 4d.) John Edwin Sherman, of Bucksport, 
U.S., patents his process of treating iron and steel with 
iodine for the purpose of removing phosphorus, &c., as 
already noticed in our pages. 

(No. 2098, 10d.) John Withenshaw, of Birmingham, 
patents an ingenious arrangement of portable crushing mill 
which we intend to illustrate shortly. In the meantime 
we may state that in this mill the carrying wheels are 
attached to plungers which enter the lower ends of tubular 
standards filled with water, the upper ends of these standards 
communicating with an hydraulic cylinder fitted with a 
plunger bearing upon the axis of the edge runners. The 
arrangement is thus such that the weight of the mill gives 
the necessary pressure upon the edge runners, while at the 
same time the latter are free to rise slightly to mount over 
any unusually hard substances which they may encounter. 

(No. 2099, Is.-2d.) Charles Gall, of Halifax, patents 
modifications of the arrangement for regulating the admis- 
sion of air to the boiler furnaces, &c., patented by him in 
February, 1866. We cannot spare space for the engravings 
which would be necessary to explain these plans clearly. 

(No. 2102, 1s.) Alfred Vincent Newton, of 66, Chan- 
cery-lane, patents, as the agent of John Blake Tarr, of 
Fairhaven, U.S., methods of manufacturing steel disc rail- 
way wheels. These plans include an arrangement of com- 
pound moulds for casting such wheels under pressure, a 
form of cementing furnace for enabling wheels cast of soft 
steel to have the faces of the tyres hardened, and a form of 
composite disc wheel composed of an inner portion of soft 
steel united to a hard steel tyre. 

(No. 2103, 8d.) John Henry Johnson, of 47, Lincoln’s- 
inn-fields, patents, as the agent of Michael Kennedy, of 
New York, applying a double set of graduated scales and 
weighted pointers to a weigh beam, so that when the known 
weight of an empty wagon or other vehicle has been marked 
on one scale the weight of the load may be ascertained by 
means of the other. 

(No. 2104, Is. 4d.) William Horatio Harfield, of 28, 
Cornhill, patents an arrangement of steam windlass and 
also arrangements of riding bitts and screw cable stoppers. 
We hope to illustrate some of these plans shortly. 


(No. 2110, 6d.) William New, of 5, Victor-place, 
Albert-road, Bristol, patents an arrangement of feed-water 
heater consisting merely of pipes arranged in the exhaust 
pipe; so that the feed may be heated in passing through 
them. We cannot understand how any one could imagine 
such a plan to be novel. 

(No. 2112, 8d.) William Robert Lake, of Southampton- 
buildings, patents, as the agent of Charles Emery Hutson, 
of Commerce, U.S., an arrangement of water tube grate, 
the details of which we could not explain clearly without 
engravings. 

(No. 2114, 8d.) Edward Joseph Curtin, of 32, Ambrose- 
road, Clifton Wood, Bristol, actually patents “the applica- 
tion to pressure gauges of a check pointer so arranged as to 
be readily moved round by the action of the gauge pointer 
in the direction in which the pressure increases, but which 
will remain stationary as the gauge pointer recedes so as to 
indicate the maximum pressure attained”! We should 
have thought that everybody having any knowledge of the 
construction of pressure gauges must have been aware that 
such “check pointers” have been in regular use for a number 
of years past. 

(No. 2118, 10d.) John Pinchbeck, of 27, Leadenhall- 
street, patents the arrangement of steam boiler illustrated 
by us on page 372 of our tenth volume. 

(No. 2130, 4d.) Jacob Geoghegan Williams, of 9, St. 
Stephen’s-crescent, Bayswater, patents manufacturing spie- 
geleisen by melting together granulated iron, carbonaceous 
materials, and oxide of manganese, and also forming a 
compound of iron and manganese by melting together the 
oxides of those metals and afterwards smelting the matt or 
slag thus produced. The patent also includes so construct- 
ing dust fuel furnaces used in the manufacture of iron and its 
alloys, that the air current entering the furnace is caused 
to pass through a measuring engine which it drives at a 
speed proportional to the quantity of air passing, such 
engine giving motion to the feeding apparatus’ which 
delivers the dust fuel into the furnace. The patent also 
refers to a mode of forming an alloy of chromium and iron. 


M. JANSENN’S BALLOON. COMPASS. 

Tue annexed particulars of an aéronautical compass, 
designed by the distinguished French astronomer, M. 
Jansenn, for determining the course and speed of balloons, 
are given in Comptes Rendus* for February last, but have 
not, we believe, been noticed before by any English papers. 

The balloon compass consists of a cylindrical metal case, 
84 to 4hin. (10. to 12’ centimetres) :in diameter, and the 
same in height, fitted with a glass bottom, and open at the 
top. Two small arms on branches rise from the upper end 
of the case, and support between them a little metallic 
dise at a height of 10 to 12 in. (28 to 30 centimetres) above 
the glass bottom. This metal disc serves as an eye-piece, 
for which purpose it has a small hole a few millimetres in 
diameter, drilled in the line of axis of the cylinder. To 
this hole the eye is applied during observation. 

Upon the glass bottom are engraved a number of con- 











centric graduated circles, whose radii are so calculated that 
they may be visible through the eye-piece under angles of 
1°, 2°, 8°, and 10°. 

The largest of these circles carries diametrical lines join- 
ing the points 0° and 180°, 90° and 270°, 45° and 225°, 
135°. and 315° on its circumference. This is called the 
great circle. 

The instrument is fitted with a suspensory apparatus 
upon Cardan’s principle, so as to insure the verticality of 
the axis of the cylinder during observation. A compass 











needle is fitted to the glass bottom, a little eccentrically, 
so as to leave the vision unimpeded in the line of axis. 
This is also provided with a small graduated circle, of 
which the needle’s pivot is the centre, and which is so 
divided that the cord of 180° may be parallel to the line 
0°—180° of the great circle. 

This compass will show both the course and rate of speed 
of a balloon. 

The instrument is hung clear of the car by means of 
hooks inserted in the balloon’s equator. It is adjusted by 
bringing the needle over the meridian line of the compass 
circle, i.e., over chord of 180°. Looking down at the 
earth’s surface through the eye-piece, we wait until some 
suitable object or portion of an object appears in line of 
axis. We then count the seconds which elapse before some 
object clears the great circle (the eye being close to the eye- 
hole all the while), and note the division of the circle at 
which it makes its transit. ‘The meridian line of the com- 
pass, and consequently the needle when the instrument is 
in adjustment, being parallel to the diametrical line 0°—180° 
of the great circle; a line drawn from point of transit to 
centre of great circle will make with line 0°—180° an angle 
equal to the bearing of the balloon’s course from magnetic 
meridian. This angle must be corrected for declination to 
give true course. When the balloon is disturbed by rapid 
rotary whirls, as sometimes happens, allowance must be 
made for the effects. The axis of the compass, in place of 
pursuing a course parallel to the line followed by the centre 
of the balloon, describes a cycloidal curve, and the course 
indicated is a tangent to the curve at the point of transit. 
But, it must be remembered, these tangential lines form 
equal angles, but of opposite signs, with the true course in 
each pair of points separated by. a half-rotation of the 
balloon. A mean of the apparent angles thus obtained 
should therefore be taken. 


* Comptes Rendus, vol. |xxii., No. 9. 





To measure the speed, we have to note the time appa- 
rently occupied by a point on the earth’s surface in tra- 
versing a radius of the great circle. In reality it is the 
time occupied by the balloon in describing a conic projec- 
tion of such radius upon the earth’s surface. This time 
bears the same proportion to the altitude of the balloon 
above the earth’s surface as the radius of the great circle 
bears to the height of the instrument. Now the radius of 
the great circle being calculated so as to be seen through 
the eye-piece under an angle of 10°, it follows that this 
proportion is as the tangent of 10° to radius, i.e., as 0.176 
to 1. If therefore the time observed be 18''.4, and the 
altitude of the balloon 2200 metres, the speed will equal 


2200xo07, or 21 metres per second, which is 76 kilo- 
metres (about 47 English miles) per hour. This, it may be 
observed, was the speed of the “ Volta” during M. Jan- 
senn’s famous trip from Paris en route to join the ‘‘ Eclipse” 
expedition. It will thus be seen, M. Jansenn writes, that 
the calculations required are of a very simple character. 
The necessity of performing them in the balloon may be 
obviated by having a small table prepared, so as to show 
the results on inspection. 

The course and rate of speed can thus be obtained by a 
single observation, the only additional data required being 
the altitude of the balloon which is taken by the barometer. 
Here too much time and trouble may be spared by using a 
pocket table, with the corrections suited to the meteorologi- 
cal elements of the day of observation. In place of the baro- 
meter, small grenades on the concussion principle may be 
employed. One of these dropped from the balloon will 
ignite on striking the ground, and the number of seconds 
betwixt the flash and the arrival of the report will give a 
sufficiently clear approximation’ to the altitude. 

The compass may be employed to ascertain the balloon’s 
course in another way. The branches before referred to 
are furnished with small sight vanes. With the aid of the 
latter we may determine the azimuth of distant objects. 
By thus observing a distant object over which the balloon 
has passed, we can ascertain the magnetic bearing of the 
balloon’s course. M. Jansenn adds that perfect repose is 
not essential to the employment of the instrument. Mo- 
ments of exceptional disturbance must be avoided, but 
under ordinary circumstances it will be sufficient to have 
the car well balanced, the aéronauts keeping in their places, 
and guarding against any movements calculated to disturb 
the ‘‘trim” of the machine. He found no difficulty in 
using an ordinary telescope in the “ Volta” whenever re- 
quired. 

M. Jansenn promises further information upon the sub- 
ject of instruments for the determination of the course and , 
speed of balloons at night or in foggy weather. His ob- 
servations have not, we believe, as yet appeared. 








BARNES’S HOSE COUPLING. 

THE accompanying illustration shows a neat form of hose 
attachment now being introduced into this country by Mr. 
Phineas Barnes, of g, Delahay-street, Westminster, and 
patented by him. It two special features; the 
smaller end of the coupling which fits into the socket, has 
formed around it two grooves, a shallow one near the end, 
and a deeper one at the top of the joint. Six small holes, }, 
are drilled through the metal into the shallow groove, around 
whicharubber ring, a, is placed. The water in passing through 
the hose, has thus free access through the holes to the rub- 
ber. The socket is bored out to two sizes, the lower and 
smaller diameter receiving that part of the joint which is 
fitted with the rubber. The large part of the socket is filled 





with the enlarged part of the joint containing the deep 
groove. On the outside of the socket as shown there is a set 
screw, c, which hasa limited range, and is moreover shrouded 
by a hollow stud, which prevents any onneae or jamming of 
the screw. When the small end of the joigt is placed in the 
socket and the set screw pet ir ape itis obvious that a 
tight union is made by the end of the screw en, in any 
part of the groove. en water is forced aren the hose, 
it passes also through the holes, and forcing out the rubber 
prevents any possibility of leakage, so that the greater the 
pressure, the tighter the joint becomes. 








Tux Paraxa SteaMsuir Comrpasy.—A prospectus has 
been issued of the River Parana Steamship Company 
(Limited), with a capital of 300,000/., in shares of 201., of 
which 100,000/. is to be first issued, for establishing a 
line from Liverpool to Rosario, the port and outlet of the 
Central Argentine Railway, calling at Montevideo and 
Buenos Ayres. The Oriental, the first vessel of the com- 

y, is now on her outward passage with a profitable 
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THE APPLICATION OF STEAM TO 
CANALS. 
(Concluded pms af 446.) 

Iw 1829, two spirals at the stern of a boat, and covered by re- 
movable plate-iron cylinders, to t the banks from injury, is 
claimed by. Julius Pumphrey ; in 1831, a scroll-shaped propeller, 
revolving in a scroll-shaped case, by William Hall ; while, in 1832, 
Woodcroft patented his ing pitch screw-propeller, applied 
at the side or at the stem of a vessel or boat ; but what Fulton 
did for the paddle-wheel in America, and Bell in this country, 
namely, its practical introduction, we must award to Ericsson, 
in respect to the screw-propeller. Captain John Ericsson, 
as the first actual demonstrator of the submerged screw- 
pare in 1837, has afforded us a means for propelling 

ts on narrow water-ways, without the disadvantages 
arising from the use of paddle-wheels operating upon the water 
surface ; for although besides those lately mentioned, Bramah, 
in 1785, patented a propeller on the principle of the sails of a 
windmill or the blades of a “ smoke-jack,” Littleton, in 1794, 
Fulton, in 1798, and Edward Shorter, in his claim for “a per- 

ual sculling machine,” in 1800, yet to Captain Ericsson is 
ue the credit of the first suceessful improvement, carried out 
in May, 1887, on the John O. Sergeant, with a double propeller, 
though his patent is dated nearly a year previous. The success 
of this steamer induced the construction of the Robert F. Stock- 
ton, which, though provided with a double propeller similar to 
the Sergeant, was as frequently worked with one only. After 
several trials of her powers in England, she crossed the Atlantic 
in 1839, where she was at once sold to the Delaware and Rantan 
Canal Company for towing their boats. The value and im- 
portance of the screw to navigation having been clearly de- 
monstrated of practical value, a number of screw boats were 
pat on the lines of inland navigation which connected Lake 
Ontario and the St. Lawrence vid the Welland Canal, and also 
on the route of the Chesapeake and Delaware Canal, which 
united the Chesapeake Bay aud the southern waters with the 
River Delaware and the north. As instancing the capability of 
canals even in competition with railways, we find, according to 
Woodcroft, that the introductiou of the small screw steamer, 
the Ericsson, between Philadelphia and Baltimore, by the in- 
land route ot the Chesapeake and Delaware Canal, completely 
ruined the goods traffic of thePhiladelphia ‘and Baltimore Rail- 
way. Inthe competition with this single vessel, the railway 
was compelled to reduce its passenger fares one half, and even 
with the attempted aid of the State, it lost its entire freight 
business. Captain Ericsson also built, in 1839, an iron screw 
propeller, named the Enterprise, to run as passenger boat on the 
Ashby-de-la-Zouch Canal, but the introduction of railways pre- 
vented her being profitable for this purpose, and she was after- 
wards used to tow coal barges on the Mersey and ‘I'rent naviga- 
tions with entire success. Returning to our inventors, we find 
Sir John Scott Lillie patenting, in 1836, the application of atmo- 
spheric railways for towing canal boats, but the practical incon- 
veniences which have hitherto prevented the use of locomotives 
along the canal banks for the same purpose would hold ground 
as strongly here, Intending to overcome all objections, an 
enthusiastic American started a joint stock company, about 
two years since, for the purpose of constructing an elevated 
double railway over the line of the Erie Canal and its branches, 
from which the boats underneath could be towed at any speed ; 
but the estimates of cost certainly exceeded four and a halt 
millions, while the dividends were not so positive, there yet 
remains opportunity for English subscribers to invest. How- 
ever, this only goes to prove the awakening to the necessity of 
applying to canals some of the attention and improvements so 
liberally bestowed on all other carriage systems, and, sooner or 
later, a fortune will reward the lucky inventor who shall solve 
the great problem of canal propulsion. In case of the ordinary 
shaped boat being dra along the canal by steam towage, 
pr increase of speed, commensurate with the expense incurred, 
will create a wave more destructive to the banks than the use 
of an ordinary propeller, so that any system of railway towing 
requires the adaptation of a complete fleet of boats specially 
devised for high speeds with small resistance. For the tables 
on the resistance of cans! boats at different speeds, and the dis- 
turbance of the water surface, reference is advised to the 
ae of Stevenson in 1818, Beran in 1832, of Palmer, as 
lished in the first volume of the “ Transactions of the Civil 





u 
Engineers,” with Professor Barlow's report thereon, and those 


conducted 
and Olyda 

This paper would be incom without mention of the ex- 
periments of Fairbairn in 1 and 1831, as instanced in his 

Remarks on Canal Navigation, illustrating the advantages of 
steam as 4 moving power on canals.” The prelimi experi- 
ments Cancfs _ and double gig boats on the Forth and 
Clyde C moved at a high rate of speed and varionsly 
loaded, as well as the partial success of the steamer Cyclops, 
built under the direction of Mr. Grahame, of Glasgow, with a 
single stern paddle-wheel, induced Mr. Fairbairn to suggest the 
construction of a small steamer named the Lord Dundas, 68 ft. 
in length by 11 ft. 6 in. in breadth, and 4 ft. 6 in. in depth, pro- 
vided with a wheel through 8 ft. 10 in. wide and a paddle 9 ft. 
in diameter, driven by a 10 horse power steam engine ; but he 
ulso recommends, as an after improvement, a steamer with two 
narrow paddies, close to the stern, and on each side of the 
rudder, urging that this plan would remove every impediment 
to the free access of water to the paddles, and allow an open out- 
let for the discharge, the paddles to be protected by fenders, 


by ahaa on behalf of the proprietors of the Forth 


sliding down on the outside of the wheels, Mr. Fairbairn figures | 





the cost of conveyance of a p ger by st between Edir- 
burgh and Glasgow, 56 miles, at twopence, or less than'a 
fifteenth of the least possible expense by horses. Though the 
results given by these boats were not, in practice, so satisfactory 
as expected, yet Mr. Fairbairn never despaired of a future when 





steam should be as universal in inland navigation as it at present 
is in all other of the arts. 

A claim, in 1841, pro a locomotive steam-engine on the 
towing-path to drag itself along a chain fixed at one end, and 
the boat by a towing-line to the engine; while another alter- 
nately expands and contracts an elastic sack in a water-channel 
along the bottom of the. vessel by the smoke from a furnace, 
and thus ejects sufficient water to propel the boat. Later on, 
there are variations of this. Still another drives an upright 
shaft in a vessel which carries a horizontal grodved wheel, on 
which is an endless rope, moving @-drum on a carriage on shore, 
by which its wheels are turned, so as to advance the carriage, 
which then tows the craft along. The carriage is guided by a 
wheel in front, directed by a man. Steam is made to issue 
from a pipe against the air in one, and cog-wheels working into 
a rack-rail on the banks in another, while a third places an ex- 
hausted atmospheric tube at the bottom of the canal, and moves 
the boat above by a travelling piston. A fourth inventor 
makes his tubes of wood, and places them upon the banks, or 
on piles driven along the canal. In fact, “about this time,” as 
the almanacks say, the numbers that idered th 1 
each the sole possessor of the idea of working canals by atmo- 
spheric pressure is amusing. In 1847, we have flexible tubes 
P under water on each side of a boat. They are alter- 
nately filled with steam and allowed to collapse. The boat is 
supposed to advance by the action on the water of the protu- 
berant parts of each tube. There is certainly no needless com- 
plication of details about this. In this year we find proposed 
the towing of canal-boats by compressed air contained in port- 
able reservoirs, and an arrangement added to heat the air, in 
order to restore the caloric lost by its expansion. The next 
year, a patent is granted for a tube laid along a canal, and water 
forced through it under pressure enters nozzle-pipes, fixed at 
certain intervals along the tube. Connected to the boat to be 
propelled is a receiver, with a series of open cells, and as these 
puss under the end of a nozzle-pipe a valve is opened which 
allows the water to impinge on the cells successively, and thus 
force on the boat and the receiver, until they set the next 
nozzle-pipe in action, and close the valve of that which is 
passed. Still, notwithstanding the ingenuity of this scheme, 
one would desire much solicitation to invest in its success. Next, 
we have a shaft extending the entire length of the vessel, with 
propellers on its projections working one at the bow and one at 
the stern. The advantages of .this novel feature are not men- 
tioned. The last of 1851, a patent for fastening iron rails upon 
walings, supported on piles, and extending the entire length of 
the canal on both sides was issued. Wheels on each side of the 
boat, and driven by a steam engine, are rotated on these rails 
and pull the boat. Instead of locks, the boats move up inclined 
planes, gear wheels engaging in racks on the walings, while 
rollers at the bottom support part of the weight. Unless com- 
fo pr for all variations of water level we might expect to 

nd occasional lines “ high and dry.” In 1856, a provisional is 
filed for propelling boats by discharging a stream of fire from 
an inflammable composition in a tube into the water at the| 
stern, but, from want of faith or of means, the scheme was | 
abandoned. At a later date, John Bourne patents an arrange- 
ment of propellers at the bow, or paddle-wheels at the side to | 
work on the bottom in shallow water, “ and thus clear it away” | 
and propel the vessel. 

With their usual ingenuity and perseverance, American in- 
ventors have explored this branch of engineering practice, but, 
like their Transatlantic brethren, bave taken the question of | 
mere propulsion as the desired end, attaching thereto some | 
device to still the agitation of the water, and very similar | 
schemes in this field to those already touched upon have been | 
the result of their labours. The question is not that of a motive | 
power alone, but simple application of the motor that will 
prevent waves at the bows, suction and settling at the stern, 
and afford a mean speed of from 3 to 4 miles per hour when 
fully loaded, with a minimum quantity: of fuel. The propelling 
machinery must be simple and compact, that it may be managed 
by men not especially educated fur the purpose, to econumise 
both space and expense. These are the requisites, and a boat 
fulfilling the conditions will be sure of success. 

Some 26 years ago, Captain Ericsson launched a boat with a 
screw propeller at each side of the bow for the Champlain canal. 
There was no difficulty in the propelling force, but it did not | 
carry sufficient cargo to be profitable. Henry R. Worthington, 
five years later, ran a steam canal boat from New York to| 
Oswego during one season. This vessel hada skew paddle-| 
wheel on each side of the bow, and a fighting crew to overcome 
any prejudices which the opposition boatmen should venture to 
express. Notwithstanding the extreme force of the arguments 
employed, the enterprise was abandoned with the season, there 
not being sufficient capacity for a paying freight. A boat was 
fitted with feathering side-paddles, some sixteen years ago, b 
Jobn Baird, for the purpose of towing barges on thie Erie canal, 
but not carrying cargo itself, and depending on the tonnage fees 
from the old boats, failed to be a pecuniary success. In 1860, 
there was a line of sharp propellers built in Buffalo, New York, 
whieh, with an expenditure of from 3 to 4 tons of coal per day, 
averaged 6 or 7 miles per hour. The annoyances caused by the 
opposition of the horse boats, and the heavy expenses of fuel 
and engineers, caused their removal to a lake route. Wire rope 
traction and submerged chains have been frequently tried as 
well, and found wanting, the canal locks and numerous bends 
having so far proved insurmountable obstacles. 

As late as last year, the duck-foot, or expanding propeller, so 
many times tried in England, was attempted in Albany, New 
York, by Mr. Cornelius T. Smith, and also at Cumberland, 
Ind., by Mr. Marshall, without satisfactory results, while a 
Cincinnati doctor, abandoning his pills, conceived that he had 
hit upon the correct thing by the similar device of a reciprocat- 
ing hinged shutter. The result made more noise and waves for 
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the canal than greenbacks for his pocket, and our worthy disciple 
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of Esculapius returned to his surgery. At Lockport, New York, 
a wheel with spokes on the surface, made so as to rise and fall 
in a recess in the boat, and rolling along the bottom of the canal, 
was lately tried. It was driven by a chain, and so propelled 
the vessel. No provision for deep water or soft mud bein 

made, this enterprise came to grief. A scheme now being tri 

consists of a tug boat provided with an endless band or chain on 
each side of the boat, carrying paddles, which, dipping in the 
water to propel the vessel, return through the air in a manner 
akin to similar plans which have been tried here and abandoned. 
There has been a large sum of money expended, and a frightfn] 
noise is produced, still otherwise it is not comsidered a success. 

We close the list by calling attention toythe arrangement for 
applying steam power to canal boats, which has been recently 
designed and practically operated in the United States by Mr. 
Thomas Main, mechanical engineer, of New York, and presented 
in longitudinal section and plan on thediagram. It will be seen 
that it possesses all the happy features for obtaining propulsion 
by steam or narrow channels, for which many have striven, but 
none before fully accomplished ; but, as has been justly remarked 
by a modern writer, “an invention is I in a regular 
series.” There may be a long order of elementary principles 
developed without the occcrrence of a single practical result, so 
far as any useful application is concerned, but the perfect 
machine will be found by somebody. Analyse the diagrams, 
and there will be fownd a propeller placed in the bow of the 
boat (its advantages are readily seen), working in a channel 
underneath the vessel. The peculiar sloping of the channel is 
the most convenient arrangement for overcoming any tendency 
to create a wash, which has been, in some form or under some 
name, the object of several inventions. The high-pressure 
machinery and tubular boiler is the very locomotive engine so 
strongly urged by Mr. Fairbairn, only in this instance the in- 
verted cylinder and upright boiler economise the ones to the 
utmost. In fact, the general position of both the channel and 
the motor interferes least with the cargo bulk, and the water, 
after passing the propeller is deflected in the line of least ' resist 
ance, and passes under the entire length of the- boat to form 
scarcely a ripple upon the surface, while the channel sides are 
a safeguard against any lateral waves. It way be asked if the 
peculiar shape of this channel does not cause friction of the 
water, and great loss of power. . This would certainly be incon- 
venient in any case of high speed, but in the slower movement 
of canal traffic, we shall not find any appreciable loss from this 
cause. A boat constructed on this principle has been for some 
time regularly employed upon the Erie canal in America, carry- 
ing, besides the machinery, 200 tons of cargo at a rate of 3 miles 
per hour including lockages, or 72 miles in twenty-four hours, 
consuming only a ton of coal at 5 dols., against 28.50 dols. for two 
days’ hose towage for the same distance—a saving of half the 
wages of crew, and transporting the goods in the same propor- 
tion of time—and additional to its own cargo, can tow a similar 
loaded barge at very nearly the same speed. This boat can go 
through a lock in six minutes against twelve minutes required 
for a horse boat, and is then handled by one man with ease, 
There is no injurious action on the banks, and the boat can leave 
the canal, and proceed as quickly and safely on river naviga- 
tion with her self-contained power. In 12 months, such a boat 
70 ft. long by 16 ft. wide, and 9 ft. depth of hold, with an 8 in. 
cylinder, driving a 44 ft. propeller, can pay for her entire cost 
from the saving over horse boats, to say nothing of the certainty 
and despatch which alone insures the confidence of the mer- 
cantile community, and is the foundation of extensive patronage. 
Every comparison between the expense of steam versus horse 
carriage that is attainable, gives great economy to the former 
system; and sooner or later, with her canals enlarged, and 
steam-propelled boats giving a system of trackage indefinitely, 
superior, cheaper, and more regular than anything hitherto 
dreamed of, England’s internal navigation will take a position 
worthy of. those talents that conceived them. The party of 
croakers who are ever found in opposition to improved com- 
munication, will, with the present employés and certain railway 
interests, loudly cry out against any innovation trenching on 
this special province, and predict sad disaster to the country by 
any interference with the ancient customs now cherished so 
fondly ; but if the step is not now taken in the spirit ot enter- 
prise, it will be forced upon the country as a necessity, after 
other nations shall have led the way. Notwithstanding the 
immense amount of freight conveyed by railways, now burdened 
nearly to their utmost limits, we find trade, with its gigantic 
strides, tasking the carrying capacity of the canals in spite of 
their many disadvantages, and ever steadily increasing in its 
demands. In 1835, before the opening of the London and 
Birmingham Railway, the through tonnage conveyed on the 
Grand Junction Canal was 310,475 tons, and in 1845, after 
ten years’ opposition of this road, the tonnage had increased to 
480,626 tons; while at the annual meeting of the canal. pro- 

rietors in 1860, the receipts for the previous six months. had 
Foon the largest ever experienced. 

America, at the present moment, is alive to the necessity ot 
canal improvement. Nearly 4,000,000/. have recently been 
recommended by the Canadian Canal Commissioners for the 
enlargement and construction of slack water navigations. And, 
within a few weeks, the Legislature of New York have intro- 
duced a Bill, offering a reward of 100,000 dols. for the best 
plan of canal navigation, in the substitution of steam or other 
motive power for animal labour; and England should not re- 
main backward in the race, especially since to her canal system 
she owes so much of her present prosperfty and greatness. 








Tae Attan Livz.—The terms of the contract secured by 
the Allan line for the conveyance of mails from Halifax to 
Cork and Liverpool, are the same as those formerly given'to 
the Inman line. The Inman Company is stated to have lost 
money by every trip which com it. to touch at Halifax, 
but better things are hoped for in future. 





